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. . . EXECUTIVE StUh2,,,RY 

Since Independence in 1980, there has been a radical transformation
 
in the pattern of staffing in DR & SS with very large increases in the
 
number of African scientists and administrative and technical support

staffs. However, not surprisingly, most of these new recruits have very

limited research e-perience - only a quarter of the research scientists
 
have been engaged in professional research activities for more than five
 
years. Moreover, nearly two-thirds of this cadre have yet to obtain a
 
Master of Science degree'which is now considered to be a minimum
 
qualification for an agricultural research scientist. While the
 
attendance of research.personnel at short term scientif'c and management

training events has increased in recent years, there are still
 
considerable outstanding needs in these areas.
 

The provision of training for DR & SS personnel is one of the most
 
critical factors which will determine the overall effectiveness of the
 
agricultural research system in Zimbabwe during the next decade. 
It is
 
very important therefore that the training effort is comprehensively and
 
systematically planned. The main recommendation of this report is
 
therefore, that DR & SS should implement a training plan for the period
 
1985-1988 which will ensure that the outstanding training requirements

will be met. The report describes the major objectives of such a
 
training plan and considers in some detail the precise training

requirements of senior research personnel.
 

Research scientist trainees. It is recommended that a four year
 

traineeship for university graduate recruits should be established.
 
Trainees would be designated assistant research officers (ARO) and the
experimental officer grade would be abolished. An individual 
training
 
program for each ARO should be carefully determined. This should
 
comprise of (i) an initial two year period of structured on-the-job
 
training with senior research personnel being assigned specific

responsibilities for the training of AROs. This on-the-job experience
 
should be supplemented by an induction course of at least a week and
 
trainees should also be given the opportunity to attend a one-two month
 
training course or other activity at an international research centre or
 
elsewhere. In view of the shortage of experienced, well qualified
 
scientists at a number of research stations and institutes, it is
 
recommended that foreign scientists in the following disciplines should
 
be recruited in order to provide essential on-the-job training to
 
inexperienced scientists: agrono'Iy 1; crop breeding 1; horticulture 1:
 
irrigation 1, range nutrition 1, range management 1 and entomology 1.
 
(ii)ARO's who are academically qualified and who satisfactorily complete

the first two years of on-the-job training, should register for a master
 
of science degree. Three types of M.Sc./M.Phil. degrees are likely to be
 
required in order to cater for the current range of postgraduate training
 
needs whilst minimizing the disruption to on-going research programs: 
 a
 
two year M.Phil. research degree at the University of Zimbabwe with
 
provision for up to 12 months attendance at taught courses overseas, and
 
one and two year M.Sc. courses at overseas universities. Acceptance of
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CHAPTER 1 

INTRODUCTI ONl 

Oriin of the study 

In September 1983 two staff members 	 tofrom 	 ISNAR were invited 
participate in the first amnual review meeting of Zimbabwe's National
 
Agricultural Research and Extension Project 1983/84 - 1986/87. 
 A loan of 
US$31.3 million froom the International Bank for Reconstruction and
 
Development (IBMl)) and the International Fund for Agjricultural

Development (IFAD) has been negotiated for the project.
 

The need for systematic in-service training for agricultural research 
personnel has been identified as playing an essential role in ensuring

the success of the Project. Consequently, as part of the negotiations

for the project loan, it was 
agreed that the Department of Research and
 
Specialist Services (1DR&SS) should appoint ,n 
 trami nc officer and that an 
analysis of the training requlremient; of the department should be 
undertaken. 

On 6 	 October 1983 the Director of DR & SS, Dr. P.R.N. Chigaru, on

behalf of the Secretary., for Agriculture. formally recuested the
 
assistance of ISNAR 
 in unde rtaking this training needs analysis and the
 
preparation of 
 a training plan for the department. The Director-General 
of ISNAR, Dr. W.K. Gamble, responded favorably to this request and it was 
agreed that an [SNAR fqn Thould visit Zimbabwe c ,.I i:, ,, 

Terms of reference 

The following terms of reference were developed by DR & SS and ISNAR 
and approved by 1BRD and FAD: 

Conduct a detailed training needs analysis of existing 
professional and technical staff. 

* 	 Prepare an overall training plan for DR&SS. 

* 	 Design a system which would enable staff selected for 
appointment to senior research and managerial positions to be 
trained. 

k 	 Design training required to meet the operational objectives of 
DR&SS drawing upon e::isting resources in the Ministry of 
Agriculture, the UWiversity of Zimbabwe, and elsewhere in 
Zimbabwe. 

* 	 Recommend the attributes required for the DR&SS training officer. 
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Coinpositionof the team
-


The team comprised of two 
ISNAR staff, Dr. T. Ajibola Taylor, Senior
 
Research Officer (Team Leader) and Dr. 
Paul Bennell, Research Fellow; and
 
Mr. Addis Antenneh, Livestock Economist, International Livestock Centre
 
for Africa. Dr. B.N. Ndimamde, Deputy Director DR&SS, worked closely
with the team and participated in many of the interviews, visits, and 
discussions.
 

P<rgramof th. Team 

Two members of the team were 
in Zimbabwe from 5 March to 23 March

1984; they were ]oined by the third member in the final week. Prior to
the arrival of the team, two sets of human resource questionnaires were 
distributed to institute/station heads and all 
research officers and
 
technicians. These questionnaires, nearly all of which were
 
satisfactorily completed, provided a valuable data base for the analysis. 

During their visit, the team had discussions with the Secretary for 
Agriculture, the Director and Assistant Di rectors of DR & SS, the 
Director of AGRITEX. heads of research institutes and stations, and
 
individual 
research scientists and technicians. The team visited all the
 
institutes and units at the Ag:fcultural Research Centre in Harare, and
 
five outlying research stations. In addition, the 
team discussed
 
training issues with the Dean and Chairmen of the Departments of the
 
Faculty of Agriculture. University of Zimbabwe and the Principals of the

flarare Polytechnic. and Lhe Gwebi College of Agriculture. A list of the 
people met appears in Appendix 1. 
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CHAPTER 2
 

THE DEPARTMENT OF RESEARCH AND SPECIALIST SERVICES
 

2.1 0qganization andManagement 

The Department of Research and Specialist Services (DR & SS) was
 
formally established in 1948, though some of its units are more than 70 
years old. It is one of four departments or units within the Ministry of 
Agriculture, the other three being the Department of Agricultural 
Technical and Extension Services (AGRITEX), the Department of Veterinary
 
Services, and Tsetse and Trypanosomiasis Control. DR & SS is responsible

for conducting research in agricultural science (ccops, livestock) and 
for providing various services to the agricultural industry (excluding 
components concerned with tobacco, sugar cane, pigs and forestry). It
 
also applies government regulations related to agriculture (e.g. plant

inspection, phytosanitary control and meat grading). 

The Department has three main divisions; crops, livestock and
 
pastures and research services. Each is headed by an assistant
 
director. Central administration at the Agricultural Research Center in
 
Harare is the responsibility of a unit consisting of seven executive
 
officers. An organization chart for the department is 
presented in
 
Figure 1.
 

Since DR & SS is a public institution, administrative procedures are
 
determined by govermnent rules and regulations. The Public Service
 
Commission and the Treasury therefore, have overall 
responsibility for
 
matters relating to personnel and financial administration respectively.
 
Similarly, all matters relating 
to manpower development are the
 
-esponsibility of the Ministry of Labour, Manpower Development and Social
 
Offairs (MLMDSA). Thus 
the Ministry deals with applications and
 
approvals for work permits and administers government and donor supported

scholarship schemes. 
Also, under Decree No. 2 of 1984 all civil servants
 
attending meetings etc., overseas, must obtain prior approval from the
 
Prime Minister's office.
 

The Role of Agricultural Research 

Any training strategy proposed fcr DR & SS must be 
supportive of
 
future research prcgrams. Since ind pendence, increasing attention has
 
been focused on the need to increase agricultural production and farm
 
incomes in the comnunal sub-sector, while at the same time maintaining
production in the coimnercial sub-sector. The marked differences between 
these two sectors is revealed by an examination of Table 1. Meeting

these twin objectives poses a formidable challenge to DR & SS. 

While agr cultu ral research undertaken at DR & SS prior to 
independencu in L980 was of a very high standard, it is generally 
accepted that much of it was orientated towards the commercial (as 
opposed to the predominantly smallholder communal) sector. 
However,
 
there is now a growing recognition in DR & SS that the appropriate 
research programs for two such dramatically different farming systems
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diverge considerably. Thus, increasing efforts are being devoted towards

developing research programs for communal area agriculture, in particular

applied and farming systems research.
 

Table 1. 	Input/Output Accounts Commercial Farm and Communal Farm
 
Sector 1974-1980 (Z$ million).
 

Total 	 Total 
 Total Value Total Total Total Value

Year Outputs Inputs 
 Added Outputs Inputs Added
 

74 369 145 224 108 
 7 101
75 385 165 
 220 106 
 8 98
76 415 178 237 107 
 8 99

77 404 197 207 108 
 9 99
78 430 
 210 220 75 8 
 67
79 452 
 231 221 104 8 
 96

80 607 298 309 147 
 11 136
 

Mean 473 
 203 234 108 8 
 99
 

Source: IBRD, Zimbabwe Agricultural Secto: tudy 1983.
 

There 
is also a 	growing awareness among senior DR & SS management of
the need to 
introduce more systematic department wide programming procedures
which will provide the basis for the development of a detailed medium term
plan for agricultural research in Zimbabwe. 
Until such a plan is produced,

it is clearly not 
possible to derive very detailed estimates of future
 manpower and training requirements.* The primary objective of this report

is therefore to delineate the main features of a desirable 
training strategy

for DR & SS. However, whenever possible, the long and short 
term training

needs of the individual 
research scientists and technicians currently

employed by DR & SS are 
also outlined. 
It will be the task of the proposed

training officer to elaborate in detail training requirements for e:xisting

and future staff in consultation with senior management and as 
part of
 
on-going programming activities.
 

* The MLMDSA completed a comprehensive national manpower survey in 1983 but
 
unfortunately an attempt 
was not made to derive estimates of future manpower

requirements in each of the major sectors of the economy.
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Table 2. 	Personnel costs and total expenditure of DR & RS
 
1978/79 - 1984/85 (Z$'000)
 

i) Personnel Costs (ii)Total Expenditure i) as % of (ii) 

1978/79 3307 	 5065 
 65.3
 
1979/80 3390 5214 
 65.0
 
1081/82 5770 7731 
 74.6
 
1982/83 5970 8245 
 72.4
 
1983/84 6410 8978 
 71.4
 
1984/85 7537 10914 
 69.0
 
(requested)
 

2.2 Financial Resources
 

As a department of the Ministry of Agriculture, DR & SS receives the
 
bulk of its recu7rent and development budgets from the government of
 
Zimbabwe. As can be seen from Table 2, there have been relatively large
 
increases in the total annual expenditures of DR & SS in recent years
 
(approximately between 6.0% - 9.0% per annum). However, while the DR &
 
SS total appropriation increased by 72.1% between 1979/80-1983/84, the
 
overall cost of living index increased by 81.5% so that there is unlikely 
to have been any significant increase in real terms during this period.
 

Government expenditure on agricultural research (excluding tobacco)
 
amounted to 1.23% of agricultural growth domestic product. (GDP) in 1982
 
which is lower than the World Bank's 1990 target of 2.0% bu'+ is well
 
above the normally recommended level Lf 1.0%, and compares well with the
 
situation in other developing countries.* It should be pointed out
 
however that this figure was 1.62% in 1978/79 and 1.32% in 1979/80.
 

The governiment's financial commitment to agricultural research
 
(excluding tobacco) amounted to 0.33% of total govermient expenditure in
 
1983/84 (see Table - . Approximately 7.5% of the Ministry of
 
Agriculture's budget was allocated to DR & SS in 1983/84, slightly over
 
half the amount received by AGRITEX for the agricultural extension
 
program.
 

*According to 1980 data the percentage equivalent of agricultural
 
GDP commited to agricultural research in Zimbabwe was over twice the
 
average figure for countries in Africa.
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Table 3. The Relative Size of DR & SS Expenditure.
 

DR & SS % DR & SS % 
 DR & SS % DR & SS%
 
Agric. GDP 
 Total Govt. MOA AGRITEX
 

1981/82 1.17 0.36 
 7.7 53.1
 
1982/83 1.23 0.28 
 5.3 51.4
 
1983/84 n.a. 0.33 7.5 
 53.1
 

External Assistance
 

DR & SS receives external assistance from a number of sources. The
 
most important of these at present is the National Agriculcural Extension
 
and Research Project which is 
being co-funded by The International Fund
 
for Agricultural Development (IFAD) and the 
International Bank for
 
Reconstruction and Development (IBRD) under a loan agreement. 
The
 
overall 
aim of the project, which is expected to be implemented during
 
the period 1983/84-1986/87, is to build the agricultural extension and
 
research capacity needed to substantially increase agricultural
 
production and farm incomes in the 
communal areas, while enabling the
 
commercial agricultural sub-sector to maintain and improve its
 
performance. The aims of th3 research program within the project are:
 

strengthen the organizational administrative and accounting
 

structures and practices within DR & SS 
in order to better meet
 
present research priorities;
 

eliminate the backlog in housing, transport, equipment and materials
 
needed to restore capacity in plant breeding, cotton, and agronomy
 
research;
 

expand those research activitieL which dirertly benefit farmers in
 
the communcal areas particularly in the low rainfall areas of
 
Natural Regions III, IV and V;
 

strengthen the in-service training capability of DR & SS by
 
formalizing an on the job training program; 
and
 

provide technical assistance in key areas to support permanent staff
 
while they undergo on the job training.
 

US$10.9 million of the US$31.1 million project loan has been
 
allocated to DR & SS. A considerable part of this is intended for direct
 
or indirect training activities; 334 man months of fellowships and study
 
tours at a total cost of US$669.26* (Z$614.0); in-service training costs
 
amounting to US$194.0 (Z$178.0) and 420 man months of technical
 
assistance and consultancies costing US$2.952 million (Z$2.70 million).
 

* In March 1984, US$1.0 = Z$0.92. 

http:US$669.26
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The International Deveoepment and Research Cent:r' ( RC) of Canada 
is supporting 2 projects: a three year sorghum and nm I lot breiciii;
 
program based at Mato pc 
 Resoarch Station cost in 2.$322.151 and the
 
animal production syst:nes research project 
which has a total Ibudget of 
Z$327,000. An important objective of this latter proiject i: to train DR 
& SS staff in on-rarm re,:acrch miethods and this will entail froluent 
tmeeting:s Pc.',ee projact cientist: por:onnelan from the litriatioanal 
Livestock Cenatc For Afr-ica (MICA) baed in Addis Ababa, l:tlhiopia. 

'lit ,,r a D< PM,-1mlt AhIm IItI .trat ion ODA) of thll,l3 iNis
 
Coverinlnl t has il c. 11 a .Sp-',1 1a 1,1:i1d For A!iclt l 10:-yb 1n
 

Z'iinbabw- ilhil1 
at pis t Ippo it 1 iI, 3 lrotet:: t ,e ltolt- :-;(;oat 
Re:earcht Unit; labo'ator oqtuipment tor Ilndersoni Res-oaem:ii Ctaliolo and 
Sabi Vall.y Res-earch Mtia i at a total cost of £498,000. Ill ,dkiitr. n, 0 
postgradtuate deqre .'hola Ii 1'psha been awarded to DPR s :cieit i:;c.c 
Clurin th,2 lifft two 

T'h'. n .:,I fo)r i nternational 1e,:elIopmint- I. ) has 
also assist-d O , SS to train agr:cultural research personnel indlo"r the 
Afr ican ManploIer io,-o0Op m.t and Sci once and Technology Ass i stanc,
 
Proqrams. The 'nba i- Airicultural Sector Assistance WZASA) Program
 
totalling U[SS- .0 mill on is the largest USAID grant aid pgogram 
 ill
 
support of agriculture in imbabwe. However, DR & SS has not yet made
 
any dcetaile d suhmi sio s ro receive assistance from the ZASA program. 

2. 3 Conditions of Secvice 

Ideally. an analysis of training requirements should be undertaken
 
only as part of a comprehensive review of all conditions of service 
for
 
pecsonn.l Omptoel. Since such a 
 review is not explicitly part of the 
term:; of tefernce of this study, the team did n(. attempt 
to make a 
detailed in.al-L, of other aspects of conditions of service, nost: notably 
grading and salary :ructu -s, promotion criteria and evaluation
 
procedures. No undezo'tai ho'wever. 
 that a st-y on remuneration in DR &
SS and AGRITlNLA hoif undertaken by a team dra;: from these two 
departmrit::, andt isa.p ad to sub:nit its report in June 19B,4. It will
 
he e:;ntia! h1',for,"for the remuneration study team to consider
 
careful!' tWe arliltent of this ,report in ordei to ensure 
 that both sets
 
of rc-commendations on 
 trainiu t nd resiune rat ion areimutually Co(zisthent
and inideed ._'<Ich::l~ c ie of other. 

1'' lopin tiler'hile , f I.v 'i nt rStandards, level of sal;':ies paid 
to rese arch ;c-:iti:;: and technicians in DR & SS are relatively high 
(measured in ral.te:rm:s). consider'able concern ies been oexpressed in 
recent yoars about the declining value of these incomes as a result of 
rates of intlatiot fir in excss of (infrequent) public sector salary 
increases. This in turn ha's resulted in the emrgence of sizeable 
ptblic-i-ri't ti m~ilno di .ffrentials for :,any occupatial q.goni ,sn 
especially', amon p:rofe:,:siconal Per:;oneI which, it is alh ctgd,. ha;
ens~cl-raqed manyr' civil s1i-ants to take up more Iucrative- appoittim;e2nts ill 
the coi't)' uprivat secto,. tel, however. the sittiation is liely to have
-ased with e ,hmuliv 1. award of 5.0, all civilp i.,': tot' servants plus 
an addition of IS" FIor ait Iservant-s in designated high!; skilled 
occupations 'if whichii riuitltural researi- scientists aiiO t chinician: are 
part. The point to srIs of tirse i:; that the W'mteo1 ret.irn to high 
cost invesftments in tainitno for agricultual research 
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personnel will be unacceptably low if a large proportion of these
 
individuals, with their highly specific skills, are 
M) induced away to
 
other types of unrelated employment or, (ii) even if they do remain at DR 
& SS, do not fully exploit these skills because they do not enjoy
sufficiently attractive conditions of service to motivate them properly.
In short, training is a necessary ILut not sufficient condition for 
ensuring productive agricultural i' search personnel. 

In view of the importance of conditions of service issues in 
influencing the effectiveness of ;.ny training strategy, the team felt 
obliged to analyze briefly preva:ling salary and grading structures for 
research officers and techniciar3 in DR & SS. Our comments and tentative 
recommendations are presented '.n Appendix 2.
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CHAPTER 3
 

THE STAFFING SITU:%TION
 

3.1 Inter-divisional Distribution nf P,search Pertsonnel 1970-1984.
 

Before analyzing in detail the present staffing situation, it is

useful 
to have an overall picture of the distribution of research
 
personnel among the three divisions 
in DR & SS in recent years.

Utilizing data from staff lists and the training requirement
 
questionnaires, 
 the nnmbers of scientists and technicians employed andthe size of establishments for each group are presented in Tables 4 and F 
for the years 1970, 1974, 1977 and 1984.
 

it can be observed that between 1970 an) 1964 there was an overallincrease of 10% in the number of scientists cmployed, but a decrease of
19% in technician employment. Within the scientist cadre. the percentage

increases were crops 24, livestock and pastures 68%. and 
research
 
services 30.2V The corresponding figures for technicians were crops
3.9%. livestock and pastures -33.3%. 
and su'ecialist services -27.8%. 
The
 
percentage of scientists employed in the crops division fell 
from
 
approximately 30% in 1970 to 27% 
in 1984 (although this decrease is

considerably larger 
i.e. 35% if 197, is taken as the base year).

Livestock and pastures scientists, on 
the other hand, increased their
 
percentage r-presentation from 22-23% 
in the early 197Cs to over 28. in

1584. There was 
a slight percen'age decline in the number of scientists
 
in the specialist services division. 
The correpponding percentage

figures for technicians are 
22.7% to 3a.1% for crops, 37.8% to 30.9% for

livestock and pastures, and 34.9% to 30.7%M for specialist services.
 

3.2 Appointmen-ts and Resignations 1981-1983 

There has been a radical transformation in the pattern of staffing in
DR & SS since independence. By 1984 
over 75% of the European scientists
 
employed in the late 
1970s had resigned to be replaced by mainly young

African Zimbabweans. 
 Whereas there were only two African research
 
officers in 
1974 (1.7% of the total) and four in 1977 (3.7% of the

total), this increased dramatically after 1980, 
so that by March 1984
there were 86 African research and experimental officers comprising 65.1%of the research scientist cadre and only 28 (soon to be only 25) European

Zimbabwean scientists (21.2% of the total) 
(See Table 6.). There were

foreign scientists working in DR & SS 

18
 
in early 1981 (13.6% of the total)

only 8 of whom, however, can be considered to be experienced scientists. 
The breakdown of African and European technicians is presented in Table 7. 

While there has been a steady decline in the annual rate of 
resignations since 1980 among research officers, there was a substantial
increase in appointments in 1983 -- over 42 mainly young graduates were
recruited by DR &.SS (See Table 8.). It can be obs- rved from Table 9
that half of this recruitment was concentrated in the livestock and
 
pastures division.
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Table 4. Employment and Vacancies of Experimental and Research Officers
 
1970-1984 

March 
1970 1974 1977 1984 

A V A V A A V 

Directorate 4 0 4 0 4 5 0 

Crops 
Agronomy 1 5 1 10 0 7 6 2 
Cotton RI 7 1 10 1 6 8 2 
Crop Breeding I 6 4 8 2 10 9 0 
Horticulture RC - - 2 0 2 2 1 
Cuffe. RS 2 1 3 0 1 2 1 
Rhodes-Inyanga ES 1 0 1 .0 1 2 0 
Lowveld !<' 7 1 7 1 4 5 2 

Sub-Total 28 8 41 4 31 34 8 

Livestock & Pastures 
Grasslands RS 6 1 4 0 4 7 2 
Henderson RS 8 0 11 0 12 12 0 
Matopos RS 4 4 7 0 7 9 3 
Makoholi ES 2 0 1 0 1 2 1 
Dairy Service, 2 4 4 1 3 7 0 

Sub-Total 22 9 26 1 27 37 6 

Research Services 
Plant Protection RI 13 3 14 1 14 14 3 
Chemistry & Soils RI 19 6 20 3 16 24 4 
Biometrics Bureau 4 2 4 2 4 7 0 
Herbarium 
& Botanic Garden 4 1 5 0 6 4 1 

Seed Services 3 0 2 0 3 6 3 
Information 2 1 3 1 1 

Sub-Total 43 12 47 6 46 56 12 

FSR Team - - - - - 4 1 

TOTALS 97 29 118 12 108 136 27 

(A + V) 127 130 n.a. 163 

A = actual; V = vacancy. 
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Table 5. Employment and Vacancies of Research Technicians, 1970-1984.
 

CroP~s 
Crop Breeding I 

Agronomy 1 

Cotton RI 

Coffee RS 

Horticulture RS 

Rhodes-Inyanga RS 

Lowveld RS 


Sub-Total 


Livestock & Pastures
 
Grasslands RS 

Henderson RS 

Matapos RS 

Makoholi ES 

Dairy Services 


Sub-Total 


Research Services
 
Plant Protection RI 

Chemistry & Soils RI 

Seed Services 

Biometrius Bureau 


Herbarium
 
& Botanic Garden 


Sub-Total 


FSR Team 


Totals 


(A+V) 


1970 

A V 


7 1 

3 0 

6 2 

2 0 


2 0 

8 5 


28 8 


11 0 

8 1 


14 0 

2 0 

4 2 


39 3 


11 3 

12 1 

7 2 

2 0 


z 0 


36 9 


103 20 


123 


1974 

A V 


9 0 

7 2 


10 1 

2 0 

2 0 

2 0 


11 1 


43 4 


10 0 

7 0 


11 2 

3 0 

6 0 


37 2 


14 4 

15 0 


1 

3 0 


3 0 


35 5 


115 11 


726 


March
 
1977 1984
 
A A V
 

8 4 2
 
11 12 0
 
9 8 4
 
2 2 0
 
3 1 1
 
1 z 1
 
6 5 3
 

40 34 11
 

7 6 1
 
9 7 0
 

12 8 1
 
2 3 1
 
6 2 0
 

36 26 3
 

14 13 1
 
14 8 3
 
1 2 0
 
3 1 2
 

2 2 0
 

34 26 6
 

- 0 2
 

110 86 22
 

110 108
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Table 6. 
Employment of National and Foreign Research Scientists, March 1984.
 

Institution 
Nationals 

African Luropean 
Foreigners 

Experiencedh Inexperienced 

Agronomy I 7 0 0 0 
Cotton RS 4 3 1 0 
Crop Breeding 8 1 0 0 
Horticulture & Coffee RI 2 2 1 1 
Lowveld RS 4 0 1 0 

Sub-total 25 6 3 1 

Livestock and Pastures 

Grasslands RS 
Henderson RS 

3 
4 

3 
8 

0 
0 

1 
0 

Matopos RS 6 2 0 1 
Makoholi ES 2 0 0 0 
Daily Services 5 2 0 0 

Sub-total 20 15 0 2 

Research Services 

Plant Protection RI 13 0 0 1 
Chemistry & Soils RI 17 1 1 5 
Biometrics Bureau 5 0 1 1 
Herbarium & Botanic Garden 
Seed Services 3 3 0 0 
Information 1 0 0 0 

Sub-total 39 7 3 7 

FSR Team 2 0 2 0 

Total 86 28 8 10 

65.1 21.2 6.0 7.6 

* i.e. more than 10 years of research experience 
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Table 7: Empluyment of African and European Research Technicians, March
 
1984. 

African Europea 

Crops 

Agronomy Institute 9 3 
Cotton RI 5 1 
Crop Breeding I 2 2 
Horticulture & Coffee R! 2 2 
Lowveld RS 6 1 

Sub-.total 24 9 

Livestock & Pasture 

Grasslands RS 3 3 
Henderson RS 5 3 
Matopos RS 5 3 
Makoholi ES 3 0 
Dairy Services 0 2 

Sub-total 16 11 

Research Services 

Plant Protection RI 10 1 
Chemistry & Soils RI 6 1 
Biometrics Bureau 1 0 
Herbarium & Botanic Gdn. 2 1 
Seed Services 0 1 
Information Services 0 0 

Sub-total 19 4 

GRAND TOTAL 59 24 
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Table 8. Appointmeats and Resignations 
jf Senior Staff 1981-1983
 

Appointments* 
 Resignations

ROEO RT AA/TA ROEO RT 
 AAITA
 

1981 25(7) 21(6) 10(0) 
 30(28) 37(32) 
 13(8)

1982 13(4) 12(2) 11(0) 
 27(20) 9 (7) 3(0)

1983 42(6) 17(2) 10 
n.a. 22(18) 16 
(4) n.a.
 

European officers
 
* includes expatriates. 

3.3 Qualification, Experience 
and Vacancy Profiles
 

The qualification, experience and vacancy profilts of research

scientists and technicians are the three most 
important indicators of the

staffing situation at each of the research institutes and stations in DR 
& SS. 

Crops Division 

From Tables 10 and 11 it 
can be 
seen that of the 27 national
 
scientists employed in 
the crops research division, 15 have two years of
experience or less (55.5%) and 21 
(77.7%) have 
five years experience or

less. 
 Fifteen have only a B.Sc. qualification (55.5%), 
ten are
 
M.Sc./M.Phil. holders (37.0%) and two (7.4%) 
have Ph.D.s.
 

At the institution lervel, the experience profiles of research
 
scientists are particularly weak at the Agronomy Institute 
(where none of
the scientists employed have 
more 
than five years experience), the

H1orticulture and Coffee Research Institute, and the Lowveld Research 
Stations. 
Only the Cotton Research Tnstitute and the Herbarium

Botanical Garden have enough sufficiently qualified researchers 

and
 

provide the necessary on-the-job training for 
to
 

young scientists. In
addition, the Crop Breeding and the Horticulture and Coffee Research

Institute have particularl weak qualification profiles. 
 Only two crops
scientists are registered for postgraduate degrees at the University ofZimbabwe. None are undert-aking postgraduate training overseas at 
present.
 

All but tWo of the 33 research technicians employed in the cropsdivision are agricultural diploma holders, the great majority having been
accuired in-country from the Chihero and Gwebi agricultural colleges. As can be seen from an examination of Table 12, crops research technicians 
are on average more experienced than their research scientist 
counterparts, with 50% of them having more than five years of research 
experience. 
 Once again, however, there are significant inter- and
intra-institution variations in these experience2 profiles. 



Table 9. 
Recruitment and Resignations of Research Scientists and Technicians by Institution, 1983.
 

Resignations
 

Croos Division
 

Agronomy I 

Cotton RS 

Crop Breeding I 

Horticulture & Coffee RI 

Lowveld RS 


Sub-total 


Livestock and Pastures Division
 

Grasslands RS 

Henderson RS 

Matopos RS 

Makoholi ES 

Dairy Services 


Sub-total 


Research Services Division
 

Plant Protection RI 

Chemistry & Soils RI 

Biometrics Bureau 

Herbarium & Botanic Garden 

Seed Services 

Informaticn Services 


Sib-total 


GRAND TOTAL 


Recruitment 

RO/EO RT 


4 4 

1 2 

1 2 

3 2 

1 1 


10 11 


3 1 

7 2 

6 1 

1 0 

4 0 


21 4 


3 1 

6 0 

2 i 

0 0 

0 0 

0 0 


11 2 


42 17 


RO/EO 


3 

0 

0 

1 

1 


5 


2 

2 

5 

0 

2 


11 


5 

1 

0 

0 

0 

0 


6 


22 


RT
 

1
 
3
 
1
 
2
 
1
 

8
 

0
 
2
 
1
 
0
 
0
 

3
 

0
 
4
 
0
 
0
 
0
 
0
 

4
 

15
 



Table 10. 
 Qualification and Experience Profiles of Research Scientists by Institute/Station, July 1984.
 

Employment Highest Qualification 

Attained 
Undertaking Postgraduate 

Training 
Research Experience (Years) 

Institution 

Actual' Establishment 
BSc MSc PhD MPhil 

UZ 
MSc OPhil 
0/S'" UZ 

Phd 
O/S 

0-2 3-5 6-10 11-15 16+ 

Directorate 5(0) 5 1 1 3 0 0 0 1 0 0 1 2 2 

Agronomy Institute 
Cotton RI 
Crop Breeding I 
Horticulture & Coffee RI 
Lowveld RS 

6(0) 
7(l) 
7(0) 
6(2) 
5(1) 

16 
9 

14 
6 
8 

3 
2 
5 
4 
2 

2 
4 
2 
i 
3 

1 
1 
0 
1 
0 

0 
0 
0 
0 
1 

0 
0 
0 
0 
0 

0 
1 
0 
0 
0 

0 
0 
0 
0 
0 

5 
1 
3 
3 
3 

1 
2 
0 
1 
1 

0 
2 
1 
0 
0 

0 
0 
2 
0 
0 

0 
2 
1 
2 
1 

Sub-total 31(4) 53 16 12 3 1 0 1 0 15 5 3 2 6 

Livestock and Pastures 
Grasslands RS 
Henderson RS 
Matopos RS 
Makoholi RS 
Dairy Services 

7(1) 
12(0) 
9(M) 
2(0) 
6(0) 

6 
9 

10 
2 
5 

4 
8 
6 
2 
4 

2 
3 
3 
0 
2 

1 
1 
0 
0 
0 

2 
3 
0 
1 
0 

0 
1 
0 
0 
0 

2 
0 
0 
0 
0 

0 
1 
0 
0 
0 

2 
6 
5 
1 
4 

2 
2 
1 
1 
1 

0 
2 
1 
0 
0 

1 
1 
0 
0 
0 

2 
1 
2 
0 
1 

Sub-total 36(2) 32 24 10 2 6 1 2 1 18 7 3 2 6 

Reseircn Services 
Plant Prote:tion RI 
Chemistry & Soils RI 
Biometrics Bureau 
herbarium & Botanic Gdn. 
Seed Services 
information Services 

14(1) 
24(6) 
7(2) 
4(l) 
5(0) 
1(0) 

16 
26 
7 
5 
6 
2 

8 
13 
5 
4 
4 
1 

5 
8 
2 
0 
0 
0 

1 
3 
0 
0 
1 
0 

0 
0 
0 
0 
0 
0 

3 
2 
1 
0 
0 
0 

1 
0 
0 
1 
0 
0 

0 
0 
1 
0 
0 
0 

4 
11 
4 
1 
3 
0 

7 
7 
2 
0 
1 
1 

3 
3 
0 
0 
1 
0 

0 
2 
0 
0 
0 
0 

0 
1 
1 
3 
0 
0 

Sub-Total 55(10) 62 35 15 5 0 6 2 1 23 18 7 2 5 
FSR Tea 4(2) 5 1 1 2 1 0 0 2 0 2 0 

TOTALS 131(18) 152 77 39 15 8 7 5 3 56 32 14 10 19 

University graduates employed as experimental officers and above.
 
'O/S= overseas
 

( ) = foreign scientists
 



Table 11. 
Percentage Distributions of Qualifications and Years of Experience Avnonq Scientists, July 1984.
 

Qualifications Years Experience 

Institution 
B.Sc. Y.Sc. Ph.D. 0-2 3-5 6-10 11-15 16+ 

CropsAgronomy Institute 
Cotton RI 
Crop Breeding I 
Lorticulture & Coffee RI 
Lciveld RS 

50.0 
28.6 
71.4 
75.0 
50.0 

33.3 
57.1 
28.6 
25.0 
50.0 

16.7 
14.2 
0.0 
0.0 
0.0 

83.3 
14.2 
42.8 
50.0 
60.0 

16.6 
28.6 
0.0 

16.7 
20.0 

0.0 
28.6 
14.3 
0.0 
0.0 

0.0 
0.0 

28.6 
0.0 
0.0 

0.0 
28.6 
14.2 
33.3 
20.0 

Overall Percents§ 

LivestockA Pastures 

51.6 38.7 9.7 48.4 26.1 9.7 6.4 19.5 

Grasslands PS 
Henderson RS 

Matopos RS 
MakOos ESDakohol ESDairy Services 

50.0 
66.6 

75.0 
100.066.6 

33.3 
25.0 

25.0 
0.033.3 

16.6 
8.3 

0.0 
0.00.0 

16.6 
50.0 
5. 
62.5 
50.066.6 

33.3 
16.6 
66 
0.0 

50.016.7 

0.0 
16.6 
1.
12.5 
0.0
0.0 

16.6 
8.3 
.

0.0 
0.0
0.0 

33.3 
8.3 
.

25.0 

0.0
16.7 

Overall Percentage 66.6 27.8 5.5 50.0 19.4 8.3 5.5 16.7 

PeernSrvi1cesPlant Protection RI 
Cr,ical and Soils RI 
£Oirmstrics Bureau 
her.ri~m S.Botanic Garden 
Seed Services 
Information Services 

61.5 
55.5 
80.0 
100.0 
80.0 
00.0 

30.8 
33.3 
20.0 
0.0 
0.0 
0.0 

7.7 
11.1 
0.0 
0.0 

20.0 
0.0 

30.8 
55.5 
80.0 
25.0 
60.0 
0.0 

53.8 
27.8 
20.0 
0.0 

20.0 
100.0 

23.0 
15.5 
0.0 
0.0 

20.0 
0.0 

0.0 
11.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 

0.0 
75.0 
0.0
0.0 

Overall Percentage 63.6 27.3 9.1 41.8 32.7 12.7 3.6 9.1 



Table 12. 
 Experience and Qualification, Profiles for Research Technicians, July 1984.
 

Employment Qualification Research Experience (Years) 

Actual cstablish-
Local 
Dip. 

0/S 
Dip. ZNTC HND/C&GII 

Cert or 
less 0-2 3-5 6-10 11-15 16+ 

ment 

Crops
Agronomy 1 
Cotton RS 
Crop Breeding I 

Horticulture &
Coffee RI 

Lowveld RS 

12 
8 
4 

4 
5 

17 
11 
10 

6 
10 

9 
8 
2 

3 
4 

3 
0 
0 

1 
1 

0 
0 
0 

0 
0 

0 
0 
0 

0 
0 

0 
0 
2 

0 

5 
3 
1 

1 

1 
2 
0 

2 
1 

2 
1 
0 

2 

1 
2 
1 

0 

3 
0 

1 

Sub-total 33 54 26 5 0 0 2 11 6 5 4 7 

Livestock & Pastures
Grasslands RS 
Henderson RS 
Matopos RS 
Makoholi ES 
Dairy Services 

6 
7 
8 
3 
2(l) 

9 
9 
11 
4 
6 

3 
3 
3 
3 
0 

1 
2 
4 
0 
2 

1 
0 
0 
0 
0 

0 
0 
0 
0 
0 

1 
2 
1 
0 
0 

0 
1 
1 
0 
1 

1 
1 
0 
2 
0 

1 
2 
3 
1 
1 

0 
2 
0 
0 
0 

3 
2 
4 
0 
0 

Sub-total 26() 39 12 9 1 0 4 3 4 8 2 9 

Research Services
Plant Protection RI 
Chemistry & Soils RI 
Biometrics Bureau 
Herbarium & Botanic
Garden 

Seed Services 
Information Services 

13 

7 
1 

3 
I 
0 

16 

20 
3 

3 
4 
0 

3 
0 
0 

0 
0 
0 

2 
0 
0 

1 
0 
0 

1 
2 
0 

0 
1 
0 

2 
2 
0 

0 
0 
0 

5 
3 
1 

2 
0 
0 

4 
0 
0 

0 
1 
0 

1 
1 
0 

0 
0 
0 

1 
0 
0 

0 
0 
0 

2 
1 
1 

0 
0 
0 

4 
5 
0 

3 
1 
0 

Sub-total 25(1) 4L 3 3 4 4 11 5 2 4 1 13 
TOTALS 84(1) 139 42 17 5 4 17 19 12 17 7 29 
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There is a research officer: research technician current employment
ratio of at least 1:1 at all the crops research institutes and stations,

with the noticeable exception of the Crop Breeding Institute where thisratio is less than 1.0:0.5. As will be discussed later, this shortage of
research technicians has compounded the difficulties involved in training
research officers ac the Crop Breeding Institute, since there are
insufficient research technicians to maintain bre'eding programs while
 
young research scientists attend postgraduate training courses.
 

There were 22 vacancies* for research officers (41.5% of
establishment) and 2.I vacancies 
 for research technici ans (38.9%) in the 
crops division in July 1984. Although the incidence of vacancies was
high-:r in the outlying statLions than those situated in the Harare area,

this does not appear to he a serious problem. Clearly, however, the

overall vacancy situation for lOs and RTs is worrying. 

Livestock and Pastures Division 

Of the 34 national scientists employed in the livestock and pastures
division of DR & SS, only 11 (32.3') have obtained a higher degree.Whereas Grasslands Research Station is relatively well endowed with M.Sc.
and Ph.D. scientists (3 out of 6 nationals), at Matopos Research Station,

6 of the 8 scientists 
are only B.Sc. holders. This lack of postgraduate

training is further compounded by the very limited on-the-job research
experience of the majority of livestock and pastures scientists 
-- for
 
che division as a whole over half have been employed for two years orless and nearly 75% for five years or less. 
 The recent recruitment of

graduates to replace the exodus of experienced scientists from Matopos
Research Station has resulted in 5 out of the 8 scientists there havirg

less than two years of experience. The situation is even more 
 serious atdairy services with a corresponding percentage of 71.4%. 
 At the other
 
extreme, the pasture sections at Grasslands and Henderson Research
Stations have four experienced scientists who could provide on-the-job
training for as many as four to five trainee scientists, and yet only oneis employed. It is also interesting to note that there is only one
scientist (recently recruited from forestry research) in range management
and ecolog, (at Matopos Research Station). Applied research in this area
is of critical importance in improving the productivity of the range in 
ecological area IV.
 

Up until now, only the assistant director of the livestock and pastures division and the director of Henderson Research Station have
 
obtainEd postgraduate qualifications (D.Phils.) from the animal science
 
departwent of the Faculty of Agriculture, University of Zimbabwe.
 
However, another eight scientists are currently registered for M.Phil.

and D.Phil. degrees at the university, and another 4-5 are 
likely to join

them in 1984 and 1985. As will be discussed in greater detail in Chapter

5, these are [- , research degrees, jointly supervised by senior
scientists in the division and at the university. One other scientist is

registered for a Ph.D. (at a South African university). He is expected

to submit his thesis in the near future. Only one scientist is attending

a full-time M.Sc. program -- a two year course in dairy science in the
U.S. No experienced foreign scientists are presently employed in the 
livestock and pastures division. 

* 
 A precise analysis of vacancy rates is difficult because of the
 
practice of holding some 
university graduates and agricultural

assistants against research technician posts.
 



21
 

There are 26 research technicians in the livestock and pastures
 
division, nine of whom have more than 16 + years of experience and only 
three (11.5%) have two years or less of experience (However, a number of 
the longest serving research technicians will be retiring (Auring the next 
three years which will have an important effect on the staffing situation 
for research technicians in the division). As a group they are also 
relatively well qualified - 80.7% have agricultural diplomas from local 
and overseas institutions and only 15.1% have a certificate or less. 

On the basis of the 1984/85 establishnent figures for tne livestock 
and pastures research division, there uere 13 vacancies for research 
technicians (33.3% of establishment) in July 1984 but none for research 
officers.
 

Research Services Division 

The research services division employs the largest numbgr of 
scientists in DR & SS -- 45 nationals and 10 foreigners. Among national 
scientists, 13 (28.8%) have obtained a higher degree. 
 At the research
 
institute level, the Chemistry and Soils Research Institute has 
the
 
relatively best qualified staff -- *1.44% with M.Sc. and/or Ph.D. 
degrees. However, of the three divisions, the research services division 
has the most inexperienced research scientists -- 74.5% have five years 
experience or less. With the exception of the Herbarium and Botanical
 
Garden, there are no large variations in this percentage among the 
institutions. Of the ten foreigners -mployed, three have less than five
 
years experience, and the remainder over 11 -pars. The largest
 
concentration of expatriates is in the Chemi-.ry and Soils Research 
Institute, where six are employed. In comparison with the other two
 
divisions, the rese-rch services division has a relatively active
 
postgraduate training program at present, particularly in the Plant
 
Protection Research Institute and the Biometrics Bureau. There are five
 
scientists undertaking M.Sc. degrees at overseas universities and another
 
two are registered for D.Phil. degrees at the University of Zimbabwe.
 

A total of 25 reseirch technicians work in the research services 
division. This yields a RO:RT ratio of 1:0.45 which appears unduly 
high. As a group, they are considerably more e'perienced than their 
research scientist counterparts -- 13 out of 25 (52.0%) have more than 16 
years experience. As is to be expected, a relatively high percentage 
have formal laboratory techniciea qualifications, but 11 out of the 25 
(44.0%) have only certificate level or less qualifications. 

Vacancies existed for seven research officers (12.7% of 
establishment) and 21 for research technicians (45.6% of establishment) 
in the research services division. Eleven of the latter were in the 
Chemistry and Soils Research Institute. 

http:Chemi-.ry
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CHAPTER 4
 

THE SUPPLY OF AGRICULTURAL RESEARCH PERSONNEL
 

4.1 Research Scientists
 

Among the 114 national research scientists employed by DR & SS, only

38 obtained their B.Sc. degree at the University of Zimbabwe (UZ). In
 
part, this is a reflection of the low priority attached to the teaching

of agriculture at the University prior to independence. Although the
 
agricultu,'al degree was first introduced over 20 years ago, 
it was not 
until 19?j that the Department of Agriculture was upgraded to full 
faculty status. Since independence however, the importance of developing 
a strong faculty of agriculture (FOA) at UZ has been clearly recognized 
both by the government and the university itself. It can be expected
 
therefore that in future most graduate recruits into DR & SS will be UZ
 
products.
 

The FOA comprises three departments, crop science, animal science,
 
and land management and, at present, offers a three year B.Sc.
 
agricultural degree in four major areas; 
 animal science, crop science,
 
soil science and agricultural economics. Within the options of animal
 
science and crop science. Some production and research biases are
 
introduced through the selection of courses 
 at: the Part II or Part IIl 
stages. Only a relatively small proportion of graduate recruits into DR 
& SS are products of the Department of Biological Scienc, s. Post
 
graduate training is based on M.Phil. and D.Phil. research degrees which,
 
with tfe exception of the M.Sc. degree in food science 
(which is offered
 
jointly with the Department of Biochemistry), do not entail any formal
 
coursework. (See Chapter 5).
 

The inrrease in the intake of students into FOA since 1981 can be
 
seen froin an examination of Table 13. Students choose their major
 
options at t",e beginning of their first year. What is particularly
 
noticeable is the rapid increase in the numbers opting for agricultural
 
economics and, in 1984, animal science and the absolute decline in
 
enrolments in the crop science department. It is unlikely that these
 
trends in enrolments correspond with the pattern of demand for
 
agricultural graduates and should therefore, be 
a matter of concern to DR
 
& SS and other major employers.
 

Table 13. 	 Undergraduate Intake into the Faculty of Agriculture,
 
1981-1984.
 

1981 	 1982 1983 
 1984
 

Animal Science 	 16 
 10 16 27
 
Crop Science 15 21 18 14
 
Soil Science 0 3 7 8
 
Agricultural Economics 
 5 	 9 15 20
 

Total Intake 	 36 43 66 69
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In 1982 agricultural students accounted for total4.2% of enrolments 
at UZ. While this is a relatively small percentage, the FOA has still 
managed to attract students of a sufficiently high academic calibre;
while the average niunber of advanced ( 'A' ) level examination points

scored by the 1981 intake into PeA was 
 only two, by 1984 this had 
increased to five. lowever, in comion with most other universities in 
Africa, entry requirements for aqriculture are relatively low compared
with those for most of the other main professions, most notably, 
medicine, engin.oring and law. 

The relevance o the ['OA une rgraduate course for agriculture
research will be discured in the nex.t section. I[owever, in terms of
 
overall grades , six of th, 36 graduates in 1983 obtained an 
 upper second 
or above (one in animal science, two n crop science and three in 
agricultural economics). Altouqh it is clearly wrong to make a fetish 
of degree and dip!ea grades, it is stil the case that agriculture
research organizations must seek to recruit graduates of the highest

academic calibre. Thus, the relatively low output of first and upper

second degrees from FOA, (particularly in animal and crop science) is
 
worrying.
 

The recurrent 1984 budgets for thn three FOA departmnents are: animal 
science Z$225.000, crop science Z$319.000 and land management Z$257,000
which with the 1984 FOA enrolment of approximately 175 yields an annual 
average cost per student 24600. Salaries absorb a sizeable proportion 
of these budgets. 

V'.e Faculty of Agriculture Development Project 

The Faculty of Agriculture has recently embarked upon a major

development program. It has 
 been helped in this task by a specially

appointed faculty review committee which 
 is comprised of five experienced
academics from overseas universities. The most important recommendations 
of the committee's report, which was submitted in December 1982, are; 

A To increase the undergraduate output to 100 per year
* The establishmnent of a university farm 
* Introduction of a four year degree so as to include one year of 

practical field experience
* Greater coursework flexibility 
* Encouragement of postgraduate training 

During the next university triennium 1984-1987, the FOA plans to
 
introduce a four year undergraduate 
 degree, and student enrolments are 
projected to be 180 in 1985, 
210 in 1986, and 230 in 1987. 
 From a purely

quantitatative point of view, with these projected outputs from FOA, the 
recruitment requirements of DR & SS for graduate scientists between 
1984-1988 should be attainable (see Chapter 9). 

FOA staff establishments are e:-:pected to increase from 28 in 1984 to 
'12 in 1987. In order to cope with the increase in enrolments, the FOA is 
to receive considerable assistance from the United States Agency for 
International Development (USAID) between 1983-0987. A total of 
US$6,332,000 is to be provided which will cover inter alia the cosLs of 
new infrastructure (new buildings, a farm, research and study
facilities); six experienced academics from Penn State and Michigan State 
Universities; and 20 postgraduate fellowships to be undertaken at these 
universities.
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A major objective of the PeA development program is to recruitt And 
train nationalo to become full faculty members. At. present, only four of 
the staff are African Zimbabweans. It is planed, therefore, to appoint 
up to 30 nataialsin s;taff developmnat fellows during the nxt three 
years. They oill a qt ;tyr for M.Phit I. degacees at the university but will 
be given the opporttauay to do up to 12 months of roarse work at Penn 
State or Michigan State Univerrit in. The exact type and amounat of
 
COursework is to he decideld tpota to' a spec ial I:oiLt 
p coaapr i .;ilac; 
represenLatiVes from the FOA and th,, I tti:_t ry of Agrnultue. 

The Undriridat.e Syllaus
 

The B.Sc. degree in agricultur at lZ is intended to provide a broad
 
training in agrictulture which is coansilered app 
 opriate for the execttion 
of development programs, particularly in the comntmal areas. Thus there 
are limited options in crop science. aimaI science, soil science and
 
agricultural economics. While seatior
some nnagetrr, and scientists in DR 
& SS beli.'. that these graduates have adequate formaI t raining to be
 
able to embark eftectively.,, on a career in research by subsequent
 
on-the-job tainin and eventual rtvqist ratio for a M.Phi1., it is the
 
team'.,, view that sch a general undergradtuate agricultura1 degree can not 
be cons idered as heinq suffici att t raii ig for most agricultural research 
scientists. This is particuarly trtu of disciplines such as plant

pathology, entomology nmatology aad for many areas of crop science,
 
aanimal ;cietce and s'oil science.
 

A close examination of the undergraduate curicula shows that there 
are not more than one-two special ined cotrses offered at the Parts II and 
III (out of a total 11-12 courtses) for most of the major agiacultura!
 
research disciplines. iPor e::ample, animal scieace graduates take only
 
one course in grass land science inaPart II 
 and only one course in 
livestock improvement in Part III atnd yet: they may be deployed in pasture 
science or an 'al breeding; crop science graduates take two courses each 
in crop protection and genetics and plant breeding at Parts I 
or III.
 
Furthermore. there in very 
limited teachiing of research methodology,
 
biometrics, and the special study is an elective in all 
the options.
 
Under these circumstances, iA is difficult tu see 
how this training oan 
its own can be _u:idcred a,.quate for research scientists covering a 
wide range of specialist: disciplins. It is necess'ry but not sufficient. 

4.2 Research Technicians
 

The supply of research techicians to DR & SS is aainly from the 
Colleges of Agriculture at Chibero and Gwebi. The Collecies which are 
administered by the Ministry of Agriculture through the Chief of 
Agricultural Education, offer a two year diploma course leading to the
 
Zimbahwe National Diploma in Agricltture. WIhereas, prior to
 
indep.ndence. 
the colleges provided a three year training program in farm 
moacgement for the commercial saab--sector, the course structure has been 
modified in trecent years in order to cater for the manpower requirements
of the colmnnaIl area sub-sectors, part icularly in the areas of extension 
and development. The currtent diploma courtse 
is two years in duration and 
consists of four compulsory smbject areas: Kie1l husbandry, animal 
husbandry, agricultural engineering, and farm management and land use 
planning. No options are offered. Minimtuin entrance requirements are GCE 
ordinary level passes in English langyale. mathematics and a science 
subject. or equivalent. leastnd at one season's experience in practical 
commercial farming. 
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Approximately 80 students are currently enrolled at each of the
 
colleges and student capacity at Chibero is shortly to 
be increased to 
120. With the continuation of the 
low drop out rates, the annual output

of diploma holders should be sufficient to meet all major recruitment
 
demands during the ne:.:t 
five years. Laboratory techuicians are usually
recruited with either GCl Ordinary or 
Advanced level qualifications and
 
must then attend day and block release courses for at least four years at
Harare Polytechnic in order to obtain the 'i mhabw e National Technician 
Certificate ,ZNTC) and the City and Guilds Laboratory Technicians Diploma 
Part II.
 

4.3 Agricultural and Technical A:s istants
 

There were 29 laboratory based technical assistants and 59
agricultural asistants employed by DR & SS in iYarch 1984. While these

tiers of research personnel are consideLed to fall outside 
 of the terms
 
of reference of this study, they nonetheless perform important support
 
functions.
 

Agricultural assistants are recruited from four agricultural
institutes (at Mlezu, Esigodini, Rio Tinto and Kushinga-Pikelela). They
had a combined student output of 41 in 1982/83 but this is expected to
 
increase to approximately 350 by 1986/87. The certificate course lasts 
two years and 
is heavily oriented towards practical skill training. (A

modular system of training is currL:.tly being introduced.) Minimun entry
requiree.,ts ar. 
two years of post-primary education. 
While an
 
increasing number of certificate holders have obtained '' level passes, 
very few manage to obtain the entry requirements for the agricultural
 
colleges while workiNg on the job. 

Technical assistants, on the other hand, are in a better position to
upgrade themselves to research technician status, since many of them have 
the required '0' level passes to enrol for the ZNTC day release course at
 
Harare Polytechnic. Approximately 5 technical assistants at DR & SS are
 
undertaking this course 
at present.
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CHAPTER 5 

T1IE PROVISION OF IN-SERVICE TRAINING 

5. 1 Research Scient it:; 

Information concperni,a past, pr:sonnt and expected masters and
doctoral tr-i1n1nq1 ofroserch n: "jantists 
presently employed at T" & SS insuimmari-a.ed in 'ahll 14. Of the 13 MA. /M.Phi1 holders, only eightreceived eir d-'' e f,-"m the Univ .it of Zimia. This is partlybecause man' of -,y officers have oiiI', recent1' returned from usually 
long periodA o,.,,a; in both d;eveloped id d&1v,)loinq countriesindependen.r, !,ut prior to; mInt nilearlier 
 It is also a reflection ofthe wea ,!oF,'::.; h.", t t/facuo ,t of Ill-i cIuI tut-e at the Uiniversity,especially , uin , W, WaA . Only two of t:h, eiqht Ph.D. scientists inDR F. SS ,) ,- : , ',l , 1,: :t ILFi IL.l UK:,
 

Thie.' ha:; ''' Itrl , o 1Leo 

scientists curr-it 'lv 


inc t s'? iii inuimiiber of DR & SS 
I,:t ,l for postgiadate degres at the
University 
uf :: h -i liii''om 1011 ops, seven from livestock and 

pastures, and two from research :Y vices. 
 Thisin i probably Clue to some
improvement in tlhe Iit ionlhip .hi''n PR & SS and the faculty ofagriculture al mia more pitit it uda by the majority of senior DR &SS manament to lo'' I 1o t a ;Ln t 'inia l opportiunities. In the caseof livestock and pastures scieitists however. the recent decision by theCattle Producers Association to nard a re atie ly large number of
postgraduate schonar hLTY; each worth Z23,(00 per annut has also providedan important incentiv,.e :o r.'tn:i che on to register for these degre(ts. Allseven v, 'I he .;up,rvined from the animal science department. Two of the
three crop nscientists are r qiotered 
 in the crop scienc department,
while the two r seach seorvces scientists hvie supervisors in the
 
Department of t olo. i 
 a(l n 

Seven of d-,nitqh': 'iii- rat:i ; curreitlly a:.:ectud to go for I.Sc.

training in 193., till 
 itt,id univ 2ritie in th! United Kingdom. Animport:ant r.a.non WO t hi::fo c(ncen t oation isa the marked preference by DR &SS manageiment for q-1 I mnnth MS.. legree coorses as opposed to 24 monthcourses, wihj ,aegarim,rally offered hy US tniversities (see Chapter 6). 

It is widel',, aqtr'nd that the post raduate training capacities of thefaculties of agriculture and 'ci ence at the Uiiversity of Zimbabwe mustbe developed both to provide tie required skilled personnel but also toestablish strong re::ea'ch programs within the university. The Faculty
Review Commi tn ol: litled that 'greater belefit woulld accnue to both
trainee and the unil:ers:ity iFmore postgraduates weie oticampus'.
However. the con i te made no specific recotmeridation:: on the 
deve1opmeit of po:stqraduate coure.n 

http:suimmari-a.ed


Table 14. Past, Present and Expected Postgraduate Training By Country.-


Attained 
 In-training 1984 
 Expected 1984
H.Sc./M.Pnil, Ph.D./D.Phil. M.SC./M.Phil. 
 Ph.D./D.Phij. M.Sc./H.Phil. Ph.O./O.Phil.
 

Zimbabwe 
 8 
 1 	 8
United Kingdom is 3 	
4 

2 	 0
United States 	 7 0
5 	 1 
 3 0 	 1
Other developed a 	 0 
I
USSR/East Europe 

2 0 	 0 02 	 0 
 0 	 0
Developing countries 8 0 0 0 	
0 0
 
0 0
South Africa 
 4 	 1 
 0 	 1 
 0 0
Not known 
 1 
 0 	 0 0 
 0 	 0
 

Totals 
 43 	 8 
 13 6 	 8 0
 

excluding Directorate.
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While seanio members of tho fiacultv of aqr:c tii:j .ire alsto iII favour
of postqraduate training, at this ,oat {, ;tago ie tiho detvhpImmt V the
faculty, it i ifelt that the fitrtm priority ; to ,'otablish :kiroyundergraduate teaching programs. Thus. 
will 

ti three 1(tcauont departments
not be in a po.itnio to offer taught M.Sc. onWuro;o Until 1187 or198B. (The ,-u.c-pt lo is the propos;ed t.c. in crtp prot(ecti oll to be

joinLtly run by the crop Science ald hi.ologica 1;cic doparrtllt:i,
probably in 1986). A in i ntertim strt-teay it is planned to develop a

strong M.Phil. 1,ro1oram whic-h 
 will l lo.i stideits the optnion of
 
iitdeftakIiI 
 .1) ti Or 'lrtli ' ' Otlwork 

The pre:ent (-*ipacity ol Ill, 1),,art1' tent of lttological Fciences to
offer taught mIa -t-lr;c )-c : 
 -,:i - it-liov r limited. Entom ology, andpatholog,' M.hl. 1 ihave not b., 1 offrod y the department since
1977/78. The ii.:t r.lt M.Phil. -:colog'' colre was l n in 1981 but wasattended Mainl'. y -wploes frll h paks and wildlife service. WhileM.Phil. tau lht <oucr-- in ,carom-t!, and patiology are advertised in the198.t univ rc-lt., :;.° au . piLM:; to 'Tanunt Ihim are Still in their earlystages. Fur,.:hnr-oro tIn- hirs bee, ''nirtually no consulation l'ettecri theIepartoent aiDRt iS[2 0I3Io I :, IS the itn iot- cli IeIt for thee courses. 

short k:.aursenS 

From Table 15 it can he observ,l that while a relatively large
proportion of crop scientists have Attended at least one short course(67.7%). the corresponding percentages for livestock and pastures and
research services scientists are considerably loller (31.-0 and 32.6%

respectively). .M-oreover, 
 specialist courses account for a much larger

proportion of total short 
 courses for crop scientists compared withscientists employed in otherthe two divisions. Over 14t of the 19
 
spec 0 t crops courses were held 
at or sponsored by the Internationalagricultural rosearch cent e rs ([ARCs) and were attended by mainly younger
scientisits friom the agronomy and crop breed mg inst tute s for periodsranging from I to 6 month. Most of them considered these courses to be u 1eful,parti0cularly in the areas of applied research methodology,
although I milornti'tated that tLhey were probabl-y more appropriate forr'esearch tch liciau. The renaiing1I five specialist colrses for crop
scientists w-r also held at or sponsored by organizations overseas. 

Fiveout Of the seVen0 farming :;-yst:eou research (FSR) courses were run
by the Faculty of A iriculture at the Uni ,.'rsity of Zimbabwe 
 under a 
contract from The International Mai-e aind Wheat Improvement (enter
(Cl,:217 .1'r) ''wore started in 482 and a further three year contract
han recently been :signed. The courses are held twice yearly - the firstin February for thre weeks on VSR research methodologies and the secondin September for two w eks on e:-perilental analysis. They are attendedby up to 30 agricultural sccientists from easte r and central Africa. 

Relatiely :ery few live1s.tock and pasoture scientists have attended
rpecidlit short courses; (6/35) although ths is partly the result of very high 1,eve.In of r,cruitmnt in 

tLhe 
recent -y.acs. Only one of the six has•: t .ld an o'u, rse-s in:stitution (The International Livestock Center forAfrica), the othir. being ruil loca1 

and 
l-,y the Animal Breedos (Cooperative

the (CafttIe Cooperative. Only the livestock and pastures member ofthe animal product i=on systems research team has attended the FSR courseat the Univeroity of Zimbabwe. Among research services scientists, two 

http:1,eve.In
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Table 15. Attendance by Research Scientists at Short Courses
 

I. Specialist Courses
 

Livestock & Research
 
Crops Number Pastures Number Services Number
 

Agronomy 6 Artificial Insemination 2 Pathology 4
 
Breeding 3 Animal Management 1 Nematology 1
 
Entomology 1 Animal Nutrition 1 Soil Science 1
 
Horticulture 1 FSR 
 1 FSR I
 
FSR 7 Miscellaneous 1 Agrometeorology 1
 
Conservation & 1 
 Instrumentation 3
 
Land Use
 

Sub-total 19 6 
 11
 

II. General Courses
 

Livestock & Research
 
Crops Pastures Services
 

Management/administration 2 
 1 4
 
Biometrics 
 3 4 1
 
Computing 0 
 0 2
 
Public Speaking 1 2 0
 
Report Writing and Library 0 3 0
 

Sub-total 
 6 10 7
 

III. Study Tjours/contact visits 3 5 
 1
 

Total Courses Attended 28 21 19
 
Total Number Individuals 31 35 46
 
Number Individuals Attending 24 14 
 15 
%Attendance 77.4 40.0 32.6
 



L... 	 pathologists attended (4).IARC courses and-thrse-others have also attended 
courses at overseas instititions. Other than isolated instrumentation 
courses very little short term training has been undertaken in the chemistry 
and soils research institute. 

General courses have been attended mainly,by older scientists in DR &
 
SS. This is because (i) the biometrics and report writing courses offered
 
by DR & SS in the 1970s have been discontinued and (ii)attendance by DR &
 
SS personnel at the public speaking, conservation and land use and other
 
courses 	run by the training unit of AGRITEX has tended to lapse in recent
 
years. The DR & SS biometrics course was usually run over a six months
 
period and required regular attendance at lectures at the biometrics bureau
 
in addition to individual study programs.
 

The training in management/administration is mainly accounted for by a
 
two week course run for approximately 15 senior DR & SS managc.es at the
 
Public Service Training Center in May 1982. The curriculum focused almost
 
exclusively on basic administrative procedures relating to finance and
 
personnel in the Civil Service in Zimbabwe. The evaluations of most of
 
those who attended this course were generally favourable although there was
 
a feeling that too much time was spent on "bureaucratic procedures", and no
 
specific material was developed that related directly to current managerial
 
changes in DR & SS.
 

5.2 Research Technicians
 

Long-Term Training
 

There are two types of long term training opportunities available to
 
officers employed in the research technician cadre; obtaining an ordinary or
 
higher technician qualification or degree level training. At present

however, relatively few technicians are undertaking either of these types of
 
training; in the research services division, two technicians are attending

Harare Polytechnic for Part II of the City and Guilds Laboratory Technician
 
Diploma 	and one is studying for the ZNTC. None of the crops or livestock
 
technicians are presently studying for formal technician qualifications.
 

In the past it has been very unusual for a research technician to be.
 
upgraded to a research scientist, mainly because of the stipulation that the
 
technician must complete a full training in an appropriate university degree

subject. In order to be eligible to attend the university, the technician
 
must also have obtained a first class diploma from a recognised agricultural
 
college, and if admitted, the officer must resign hec/his job (thus

receiving no salary during the three-four years of training). Should the
 
individual choose to rejoin DR & SS after finishing the degree, the entry

point is still at the bottom of the research officers scale. Another
 
important reason is that with the prevailing conditions of service in DR &
 
SS, there is little financial incentive for the research technician to go
 
for degree training. This is discussed further in Appendix 2.
 

At present in DR & SS, only one research technician (in the Crop

Breeding 	Institute) has been upgraded to research officer status and this is
 
considered to be an exceptional case since he did not have an appropriate
 
degree. 	It is clear however, that among research technicians recruited
 

http:managc.es
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since independence there i:; growing demand for degree training (see Chapter6). Two out of the six technician level recruitis admitt:ed by the faculty of
agriculture in 1984 were from DR & SS. 

Sholrt Corres 

From Table 16 it can be obso rved that, in both ab:,olute and reLati veterms (compared witth research scient:;ts), the niunbers of res0aich 
technicians attending short courses are considerably lo;o-, especially in
the research services divi:;ion. 
 Among research techncian:; employed in the crops division, five have attended :pecia lisnt cour l, mn or spons(ored by-ARCs. The i rrigation ii:l conso 'r't ion and land uis coumr '. or.L' held
in-country by A [RTEX:.. in the livatock ar pa:ture:s, ihm, none of the27 techni cians have b.u to ail AhC (mo.t notably;' I ,i o1 iiiy other

institution overseas. 
 As with their s;Ciit~it olea a. a few haveattended locally run artifii:al insmnination. andan aIl oiaomonti m and
health courses all of which lasted no more than 4 noi. [n the research 
services divic ion, only 2 research tchnicianic hav- ttmh specialist
course:. Neither of these was overseas. Finally, all generalI courses have
been run or sponsored by DR & SS itself (biometric:s and
management/adninist:ration) or the training section of AGRITEX (public 
speaking). 
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Table 16. Attendance by Research Technicians at Short Courses
 

I. S eiist ur-se 

Livestock & Research
Crops Number Pastures Number Services Number 

Agronomy 2 Artificial Insemination 2 Botany 1 
B3;cadimq 2 Animal Management 1 Crop Production 1 
FSR 2 Animal Health 1 
Irrigation 1 Agrometeorology 1 
Conservation 2 Irrigation 1 

& Land Use Miscellaneous 3 

Sub-total 9 2 

II. General Courses
 

Livestock & Research
 
Crops Pastures Services
 

Management/administration 2 1 0
 
Biometrics 
 2 1 2
 
Public Speal--ng 3 2 
 0
 
Machinery M-i:itenance 0 2 0 

Sub-total 
 7 6 2
 

Total Courses Attended 16 
 15 4
 
Total Number Individuals 35 
 27 26
 
Number Individuals Attending 13 10 
 4

% Attendance 37.1 37.0 
 15.3
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CHAPTER 6
 

THE DEM.ND FOR TRAINING
 

6.1 Scientist and Technician P rcaptioas 

As a broad generalization, the level of demand for postgraduate 
training in DR & SS is relativly high among younger, less experienced 
scientists. There are two set:s of underlying reasons for this. Fi rst, 
it is the result of a general awareness that postqraduate trainiig has 
become the norm for agricultuLal research scientisats, not just in the
 
developed countries but in developing ones as well. any have already
 
had the opportuini ty to vit
:; it research inst itut ion:; overseas and interact 
with other scient ists ho themsel yes have benef i ted fruim postgraduate 
training. fn comonOn with coing resea rchers all over the nor ld, they are 
anxious to acqui re as quickly aum painle 1sly as possibl the ski lls and 
knowledge necessary to become ful member:; of the researcii community; and 
secondly, these scientists also correactly perceive that the acquisition 
of postgraduate qua lification: will directly improve their incomes and, 
in the conte:t of the present extremely buoyant staffing situation in DR 
& SS, considerably enhance their promotion prospects. More generally, in 
the immediate post independence situation in Zimbabe, as was the case in 
the other African countrie:s. it is difficult for a young graduate to sit 
on the sidelines while attractiv, often foreign schohlrships are awarded 
to his/he peers. Many realize that such scholarships may not be the
 
most appropriate t aining f r their iareer but accpt that they are 
nonetheless highly desirable and increasingIy indispeniable credentials
 
for the most sought after 0ab opportunities in What is a fiercly
 
competitive labour market. While it is 
 easy to condemn this "diploma 
disease" it is a:-:trelly difficult to avoid. 

Tables 17 and 18 mimiarise the written response'; of all scientists 
employed by O1R& SS to an open- ended question concerning Lheir 
requirements for long-term (i .e. Imore than 9 mouths) training 
requirements. Anal 35 i:s of these data indicat-e t:hat there are several 
important factors which inf1uence individual attitudes to poatgraduate 
training. Of perhaps greatest importance, is the perceived adequacy of 
on-the-job training pro,:idd by e.:perienced colleagues. Whi1e thin 
factor does 110L qeem to e:x:crt anindependent effect on the nunbers of 
eligible scientists who explicitly stated that they wanted to do a 
masters degree (see Tablia 17) it does, however, influence both the 
proposed timing and form of su,i training. More specifically. at those 
research institutes and stat ioL' where effective on-the-job training can 
be provided, signifi cantly more scientits; stat that they are happy to 
do pure research postgraduate degree:ss. Convernely, mwre there is a 
paucity of experienced scientists who cam art, is sup.rvisor, young 
researchers at these in;titut inns t:enl to opt fa" S. Sc. course work 
degrees which at present involves atteing usti arc tis oversoas. 
Moreover, since the Commer group are generally Pare conLteitcl with their 
on-the-job training. they :;e less urgency to qo for po: tcaduate 
training than the latter group who feel t:hat. in the absence of
 
experienced supervis ion, their )est option i; t.oreceive Forma I, 
coursework instruction as quickly as possible. 



Table 
:7. Individual and Management Assessments of Demand for Postgraduate Degree Training.
 

Individual Assessment Maragement Assessment To go ove,-seas 1984 

M.Phil.UZ M.Sc. Course M.Sc.N.S. Ph.D. M.Phil.UZ M.Sc. Course M.Sc. N.S.*" Ph.D. M.Sc. Ph.D. 

CropsI
Agronomy I 
Cotton RI 
Crop Breeding 

0 
1 
1 

3 
0 
0 

1 
0 
1 

1 
1 
2 

0 
0 
0 

0 
0 
1 

0 
0 
0 

0 
0 
0 

1 
0 
1 

0 
0 
0 

Horticulture & 
Coffee RI 
Lowveld RS 

0 
1 

2 
0 

a 
0 

0 
2 

0 
0 

0 
2 

0 
a 

0 
0 

0 
0 

0 
0 

Sub-total 3 5 2 ? 3 0 0 2 0 

Livestock & Pastures 
Grasslands RS 
Herderson RS 
Matopos RS 
Makoholi ES 
Dairy Service; 

0 
1 
2 
0 
0 

0 
0 
0 
0 
1 

0 
0 
3 
0 
0 

0 
2 
1 
0 
0 

1 
1 
4 
1 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
1 

U 
0 

0 
0 
0 
0 
0 

0 
0 
0 
a 
0 

Suh-total 3 1 3 3 7 a 0 0 0 0 

Research Services 
Plant Protection RI 
Chemistry & Soils RI 
Biometrics Bureau 
Herbarium 
Seed Services 
Information 

0 
1 
0 
0 
0 
0 

3 
6 
1 
1 
2 
0 

0 
1 
0 
0 
0 
0 

0 
1 
0 
0 
0 
0 

0 
2 
0 
0 
0 
0 

1 
2 
2 
1 
0 
0 

0 
1 
0 
0 
0 
0 

2 
4 
1 
0 
0 
0 

2 
2 
0 
B 
2 
0 

0 
0 
0 
0 
0 
0 

Sub-total 1 13 1 1 2 6 1 7 6 0 

GRAND TOTAL 7 19 6 10 n.a. 9 1 7 B 0 

No specific estimates were available. 
Not specified. 
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Table 18. 	 Potential M.Sc./M.Phil. Training Requirements for Graduate
 
Research Staff, March 1984.
 

Crops* Livestock Services 
 Totals
 

B.Sc. holders only 20 
 25 35 
 86
 

In-training M.Sc./M.Phil.
 
or expected 1984 
 4 
 7 	 12 23
 

B.Sc. experienced/

unsuitable** 
 4 6 
 6 16
 

Eligible M.Sc./M.Phil.
 
training 
 12 12 17 
 41
 

Explicit individual
 
desire to do M.Sc./M.Phil.*** 10 
 7 9 
 26
 

* includes FSR team.
 
* 
 i.e. foreign scientists; resignations pending.

* as stated ih Aiesti,.inaire.
1 


The second important factor is the discipline of the young
scientist. 
New graduate recruits in entomology, pathology, nematology,

and soil chemistry and soil physics strongly believe that they need to
attend specialist postgraduate training courses 
in order to embark
effectively on careers 
in these disciplines. The same 
is also true of a
relatively large number of eligible masters candidates employed in the
 crop division who do not consider their undergraduate training as being

sufficient preparation for them to be able 
to run viable research
 
programs.
 

It can be 
seen from Table 19 that only 9 out of a total of 27
eligible candidates expressed an explicit interest in registering for a
post-graduate degree at 
the Ph.D./D.Phil. level. 
 This is mainly

attributable to the fact that many of the scientists have only recently

acquired their masters 
level qualifications, but lack of appropriate DR &

SS and university supervisors is also regarded as being an 
important

explanatory factor among both crops and research services scientists.
 
All want 
to do their doctoral research on relevant problems for 
the

agricultural sector in Zimbabwe and realize the need, therefore,

register for a D.Phil. at 

to
 
the University of Zimbabwe and continue to work
 

on-the-job.
 

Among iesearch technicians, there appears to 	be a growing demand foragricultural degree training; seven crops and two livestock technicians
specifically stated that they wanted to study for a degree. However, thedemand for formal technician qualifications is non-existent among

research technicians in these 
two divisions and, 
in the research services
 
division, only two laboratory technicians want to attend the City &
 
Guilds Part II course and one 
the ZNTC course.
 



The 	pattern of demand for short 
courses (as stated in questionnaire
returns) among reseav'ch scientists and technictans is hown in Tables 20 
and 21. Between 40-50% of scientists expressed an interest in attending 
short courses. Demand is highest for breeding, instrumentation,
 
management/administration, biometrics 
 and computing courses.
 
Considerably higher proportions of techniciazs 
 in the crops and livestock 
and pasture divisions want to attend short courses than their scientist 
colleagues - 60% and 5'5.51 respectively. Amiong research services 
technicians demand is absolutely and reative1y low only 26.9%.-

6. 2 Managewent Perceptions 

Clear differences of opinion exist among senior managers in DR & SS
 
concerning the appropriate policies and practices which are deemed 
necessary for the training of agricultural research scientists and
 
technicians. Essentially, 
 two schools of thought can be delineated on
 
this issue. The first group tend to be strong adherents of the
 
traditional system of training in the department. This has attached
 

Table 19. Potential Ph.D./D.Phil. Training Requireiments 
for Graduate 
E search Staff, arch 1984. 

Crops* Livestock Services Totals
 

B.Sc. and M.Sc. holders 14 10 16 40
 

Registered Ph.D./D.Phil. 1 3 
 4 8
 
or expected to be in 1984
 

M.Sc. experienced/unsuitable** 2 
 1 2 5
 

Eligible Ph.D./D.Phil. 11 
 6 10 27
 

Explicit individual desire
 
to do Ph.D./D.Phil.*** 5 3 1 
 9
 

* 	 includes FSR team. 
** 	 i.e. foreign qcientists: resignations pending; near retirement. 

as stated in questionnaire. 

primary importance to the acquisition of structured, on-the-job

experience by the young researcher working in close conjunction with
 
experienced scientists. Such an "apprenticeship" is seen as essential in
 
order to instil proper attitudes towards research activities, i.e. the
 
socialization function, while at the same time providing sufficient
 
opportunities to learn basic practical and experimental skills. 
 It is
 
argued that typically it takes three 
to five years of such training

before the young researcher can start to hecome productive. 

This traditional training approact or philosophy does not believe that 
formal postgraduate training courses are generally necessary or desirable
 
for 	young researchers working in the majority of disciplines. With only
 
a few exceptions, the first degree is regarded as an adequate basis from
 
which the trainee can, through his own individual study with the 
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assistance of an e:.:perienced and know Iedgeab le ment-or, r idna I Iy acqtuire
the specialist skills and knowledge required for his job. In other 
words, there is an insistence that formal ful-time training can rarely
be substituted in a satisfactory manner for on-the-job e:.:perience and 
training. Respondents who had long experience workino in research 
organizations in other countries expressed the ir (oncernsu about what they 
saw as the serious disadvantages of sending young sciecntists for 
postgraduate training overseaso. Such training is seen to be expensive 
(although the di rect costs are rarely borne by national governmen ts) but, 
more seriously, it is criticized as being usually irrelevant to the 
agricultural research prioriti ies of the country and can o<acerhate the 
attrition problem. it also r nults in the trainee being away for long 
periods of time ini th, irong environment earl,' in his/her career, without 
ever having had the opportunit' to undr take day to day research 
activities. The other maior criticism voiced about longer-term taught 
courses, both at local and ov'r:' as institutions, is that most 

Table 20. Demand for Short Courses by Graduate Staff, March 1984. 

I. Specialist Courses 

Specialist

Crops Number Livestock & Pastures Number Services Number 

Agronomy 
Breeding 
Pathology 
Horticulture 
FSR 

2 
6 
1 
3 
1 

Artificial Insemination 
Pasture Seed Production 
Animal Management 
An;.al Nutrition. 
Legume Agronomy 

1 
1 
1 
I 
1 

Entomology 
Pathology 
Soil Science 
Chemistry 
Pedology/ 

3 
1 
2 
1 
1 

Laboratory Management 1 Land Eval 1 
Seed Path. 2 
Instrunentn. 6 

Sub-total 13 
 6 16
 

II. General Courses
 

Livestock & Specialist
 
Crops Pastures Services


Management/administration 
 5 4 
 6
 
Biometrics 
 5 4 1
 
Computing 
 0 6 2 
Public Speaking 0 2 1 
Driver's Licence 0 2 
 0
 

Sub-total 
 10 18 10
 

III. Study tours/contact visits 1 2 0 

Total Ntumber Courses Demanded 24 26 
Number Scientist Requesting 15 14 18 
Total Employment Scientists 31 35 46
% Requesting Courses 48.4 40.0 39.1 

26 
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Table 21. Demand for Short Courses by Research Technicians, March 1984. 

1. Specialist Courses
 

Specialist

Crops NUmIber Livestock & Pastures Number Services Number 

Agronomy 5 Animal Management 3 Botany 2 
Breeding 1 Poultry 1 Pathology 2 
Ent.omology I Ecoloby - Veld & Pasture 2 Nematology 1 
Hort icul turIe 2 Microbiology 1 Horticulture 1 
Conservat ion 

F Land l:;1 I 
I Irrigat o1 1 
kX,zlcp t5int. 1 
Miscel. 2 

S0)-tota [ 14 7 6 

II. General Courses 

Specialist
 
Crops Livestock & Pastures Services
 

Management/administration 3 2 0 
Biometrics 7 4 0
 
Computing 0 3 1 
Public speaking/extension techs, 3 1 1 
Farm Management 3 4 0 
Machinery/Instrument Maintenance 4 0 0 

Sub-tota 1 20 14 2 

TII. Study Tours 0 1 1 

Total Number Courses Demanded 34 22 9 
Number Technicians Requesting 21 15 7 
Total Employment Technicians 35 27 26 

Requesting Course 55.560.0 26.9 
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scientists, however i ,':-:peri,-nced, are hiavi Iv inolved it, ui, ,rtakin

important reseachsl pIogram11s, an1d cannot if or I to b ahso'i:t f ro the
 
department, in man,' 'a:;.:; not. ev.n 
 for a mont h Caltough it 11o1LcCt seem that 
thi!- i (tiff ilitlt viewto re coi: I with the '14 IcOe-ili i1 the low productivity
 
O inexper il cci -''v. arc :)he.
 

While the Ip>mwa, .t:L th : trad it-lI qtjn:oa(h wool to dliscourage
taught postgrihhLat. IA, 1 in',.}rAMV I., [n ltiltwii for ". I.'IhIlI. and [}.P II 

postgraduate Mr:,yz 
 at I h- '.' in t A A ;imlcwaio. kIa:;ei on epervised

research projct:; uidi-t:ako-. ,, . on the- ob. are geiletal11. encouraged.

since they -Mital ,n; wib. notu
milonimntl t i l the :;tud:ints. The acqui, tion 
of these po:;tgraulu:t., jhal ii-in n is ' ir d .S eing beneficial for the 
output of the i.' '::c rv h i ,r,;i:p, whi a '

1 
W sime t 111W llIprovilg theat 


motivation and car,-,or and 
 ;alary p-oI, - , , L Lh,b sclnLi:;ts . In the past,
however, regist:ration f~or thaso dge iia-'s maiily been the result of
 
individual nitlativi'.'h' r thn tn matila(plglleilt ,actInq oi the basis of
 
explicii 'stated trnaina ci
poic-ies . ot ",spoildent :ftated that deaI ly a 
researcher ;hould ha.., ;.',a:I d for at lea:t nhr,:e to fiv,' year:; belore being
allowed to r.g istie !-,'I ; h I deqree , so that. th'., hi., a clear idea of the 
kind of reearcl )r'oje t lhe.,, iwlt: Q) undrtr.ake. 

With reqa'rd no .:hoit.-term r1. t, lndeptdencetl'.1hI) prior DR & SS
 
attached u it con:; ide,-ihle importailce to ym'Olng researchrs regularly
 
attending iri-::,-,.,ice courses in such area: 
 is biometrics, public speaking.

and sciaiD: ;fi:c 
report wriitig. pU:; more sp.cifiC courses run by

organizations such is; A;RPE::. The Cat;tly 
Coop',rat I e, etc. Coicein was
 
expressed that: itenlaice' It: tw:.se courseOs ho1 tended to 
 lapse in recent
 
years at a t if)e :h' thel 
 i, , pa t ict I l yI rgent need by recently
recriited research pr son:iel or th-m. Attendance at short courses overseas 
was not, however. 'Ytn to t o prtculaly hi0 priority for most 
scientists. In part. thii in because malny of the courses en offer are not

regarded as liei .g relevant l1/0r r ar too discuptive -- a common complaint

is that they are too simple i;nce they "variably have to cater for
 
,dividuals with a wide range_, of abl1t ies and divergent backgrounds. But


ic is also partly due to the legacyi f the pre-independence UDI period, when
 
opportunities to travel oversas, e::cept to South Africa, were very

limited. 
 Undec such autarchic conditions there was little point in keeping
up-to-date with courses on offer in other couutries and it is apparent that

this limited knowledge of available opplrtulitles has tended to carry over
 
in'o the post-iidependence perlod. There 
 is also a prevalent belief that
such courses ive to be "earned". Iowever, the importance of regular study
tours. at least every two to three years. and other kinds of contact visits 
to institution: overseas I tisregared asv essential, especially for more
 
senior scint" sts. It was noted that 
while scientists at the university Me 
able to indertale such tours and visits on a regular hasis, sr:entti:ts at DR 
& SS face cons iderable difficulties in obtaIning approval for smilIar 
contact visits. 

Finall1'. as: with research :cientists, the traditional training approachconsiders that research technicians can only acquire tile ilk of their 
knowledge and .,kills as I result of prolonged on-the-job training under 
expeience s:upe rvis:ion. -it: lther from other t.ChIlhIClians , or the resealrch 
scientists who they are intending to :iupport. While the diploma tralni ng
rpcel,''d t lie Cthe o ,nd Cawcei acricuitural colleqs 1s considered 
adequate, technician recruits receive no specific training in 
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agrcultur research. .,.al I ms o lf t rniiiii;n othi, thal enetralcOtrsts in btLO!it 1 dry ,a [ub, I P Ill;.;ea there 1:l ittl (Lidemandforatteldance it inr -qoC 0i15,i tion ial cc sc. 

hf, s;eco ii isst(1 iCt A -p Irtci to t 1 1ilif I i I)R SS ,at.t/aches muchgreater importaiime to th- toneed :sni f3.!,c. r-rit-; for specialistpostgradu lt, -ralilliqearlv en in) tihIr 'aAelr:;. iiliiing ll on-the-jobcolsi-ler,,d ,t is.iaraii oti(nt iuportaic,?, hit it I;t 1.it. that alfter oieye'a-rs c-:'ri e-.. t --in; 
to two 

for the I , 
Vi,, M.Sc. 'otrs,'work 1:; iidiq)ensahle in order,i-- i.t o *( .', liil, prodtlrtiv.'. T1hus1, pure rese,-richdegre s Und,.Itilit i Ii t,- jo Ae linot cons idered to provide sufficientdepth aihi t-o oith kio: I qo . I ndo,,1 ,j . Co .epondentssu1ch Il(i gr, ,: , 

r be Ii eve that o lli n , .j '. s a ot 101 tO0 .oa Iy ill the scientist's 
career. 
 p"Uaut

argued 

o . i it sti i. M ir ''- ;tati (ins iaid institutes it isthat t.-, .are ic,. tiir its '' mdo,,rs tf e':perienced scientistsensure tothat traiiol ino:iqq (a relying on on-the-job experiencewill work. 'h the P' '1arl res-pons n" t111 s g;rolup to the argumenttaught M.'. . that .,.-- -. Lo diapt,l '.'- wi-jo nq resea rch programs
that thisiiifirod'I Ps I 

i is 
,tt y-..
 

Propoil,?nty, ,- preauoa leinra 1lt hi'e A Ktfinite preferenceone, rather thn !.;( for
'..Sc. [)Io-q&CJi!s, Aind Are strongly ill favour ofthe ve r:, , -t-,Ii 1111'bal ,13 runnilid the~se' colil-ses where there is adequatelocal demaid. !OA'..or roii 1iCa 1 C(1uoorsecs, iti is recognizedthat trainie- will ha,,e- ro o to univ.'er;itiys over:;eas. Theymore also have a[011 t-iv, at' tud' t owar'i Ph.D./D.inh1l. deqrees as long as research 

is undertakeIi hial 1 

In getiera. thi-; ro) of managers are yunqer
completed M.;. 

and have themselves
And Ph.D. Icl.-; ,-:s at uliversites overseas. They 
 areparticularly ce1c10( aiAbt tle likely 
 Adverse consequence
frustrating ofUe t;raininc; isp irations of youing researchers. in particularthe dtanqe r thlt they will resign to take op lob: elsewhere which offermore at t roct.1i- t r 11111 opportllI(l it ies. 

While t t wo g roups have sintlar attitudes concerning the needregular crt(' t ts forvii 'ith scientists overseas, the secondmore group attachimpnortance short:o training coures. most of which are offered byforeign instituIt1ons The other important differencerespective- is in theirpproacheL t _he training of support staff with the secondgroup argui g'hit research technicians should be given much greateropportunlites to att old o",,rsoas courses and, where they are ofapproprlat.. ,:i1)1re, to be allowed to upgrade themseives to the r2zearchofficer I,1 by ,oinq to :tuiy for an ri ciltare degree at the
 
universi t.
 

As can he o;rved for an el-amnaLtion of tile management assessmentstraining ofdrnam i-prem.el.nd iii Table 17. tLe differences between the twogroups -r' m1nif te,i qupt- cl early among the three divisions in DR &SS. Most no ,, te assessmenit of training rCquirements by managers inthe Research ;ec ' c hiv i.;torl are considerably higher than in the othertwo div isionc;. porticulIarly fortaught M.Sc. courses and correspondclosel;. wu th 31'- p-,tt ri of (dmands enumerated b,) their researchscielit Llt:l ,.uul. t-"!(:lnails tact,-- fi tlese manager's assessment ofMD. tro 111 110 r,-iimellt. is much higher, probably because they takelong view per:;pctlve athan the 1ndividuals themselves.Divisi on In tihe Cropsthere are importalt differences 
particularly 

in the two sets of assessments,
regard to the estimates 

iowever, in 
with 

for M.Sc. coursework training.the I ivest:ock Division there is greater correspondence. 

http:i-prem.el.nd
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6.3 The Traditional Tranini n ApproacS: sm. limitat.won1. 

The traditional traininq philosopn in )R r'.SS ha: emphasi--et the 
overriding importance of inculcaLtinq young r 2 ,a3rc1h P3r:;onu1 1 with the 
attitudes and coamw n nlt, r,.1.luire-(d for producti ve i'.noy' ; in agricultural
research. The Iopinrtr7n,1:nt '. univlv0rinq 1'not.71hrtlit primacy of this 
socializAtion1 a111ion int in ma11 d., ct n1 t t toot 117 ::, 7tua71on in .i
 
othet , c'O1 i!.2
d1W1,.,o trtl1.1 ! wlere, .IL [ .0(1 (t. 1 , th,1 I f ill'()0rt..lie of.
 
purposieful ,m't'II t 
 , job 77,. 711171 Lis11:7 l,W en I1n, ,7,t. , withI ,.01111, ;C' t .i1tist-; 
beillg 2",11. 'oiL 1707t ,act- t i ni1,11gnh ..,7,11 , rIllli'," 0.',,r 2 . W1hi It it
 
aq]rett st[roll', ., l 1 t h .h , i)'' l l]'l : h 'sl 
 ,h)t r, -'Atr(ch Attitudes?;, we 

" 
]lave? A ilimb-,*[ t.Wll: { +;+ LA l ,t t h,' pr,'!!!1{- ell t/',Il 1 1lll ll'l la t icon.. 

Firsit, tLh- W t,. l r lu i,n nj r, . :h t,, *trailln' l (~nil", w,),I :;.ks e t~ ,i 
where t lo i ,1 . , .71 1 , -,rlt. 1 1 1h 1 1.jers t( 1.l,. And7 1p7lpart: 

nece-ssay'i [11"
prN 1 77 an '.11 ':. l 7710111 . .:11,t ,17;i7'', the devlopilent 

+of the c( 'rr' 2t I it !,n. !' :::'! ' I 'l 20 1 171 rthe-,,cig ' 711 llt - l.' :2t1arch
 
systems; 1.;:1 shown h
77172n 1,that i' lpolilgu (l Ilt. r3i1,(1 g dlqhIato "mill the deep
end" 7uitho7L7 , 7I, 1w.1 1thin 1: .i '.' rl y ro' tl'.' ;l1t73 ill ql1t1y rl;a1l 1che1 s 
and/or . 1ttt11t, At. 1, :;S oily one ,rese rchhih ,ll 1tt 1,7 . pre:enlt in Dil 

institutio., ., 'ton 'i,: ,''Arch InntiLute, 
 ,71, A niumber of isolated
 
reseact'ch .7ct~ 
 "wi ,11 '1 ~' .t" :"tations[; ald inst1Itut1:;, have suf_-ficiently
e::peril cedl 1 '7i, . ,7st1 tie traditionlI t 1aining strategy work. 
From our 'rvswswi t .'O118.7 1cientist5 in I7, & SS it is apparent thatirlit. 1 ''''1 
many,, are ill s1uchl(0121 t i1 .1 o 7 .- up-ort . 

Secoridll,',' th,-! t-ra1. -t 11 1,t1 tt'aini,nj approach gene.rally urndervalues the 
importac(7 of formal traininq coars;. , both long and short term, in
 
enhancing 
 the pr ictir1(7, t heoreti ca I knowl edJ of scientists and
 
technicians. it now7 dol07.1.1recognized
is 11 that: fonthe' pos tgraduate

training in research eth1odologies and more s:pecialist
general 1 

,discplinary 1s ,a inimum1111n r0q1r1 nell3t. for ceSear7ch scientists.
2coucr(ses; 
Attemptin gn o 1ernt.hes1 e t-echnu(e s and knowledge ;whilst working

e::clusi-I on-the-ob is not an efficient 'mode of trainig, and is
 
part atiarly u i 
 c in the present situaton in imbabwe, given the 
large ntuo17ber of trainees And the shortage of e.:perienced cientists. The 
M.Phtl. and D.Phil. r5earch degrees offered b'y the University of 
Zimbabwe do not have (7o1rse i01k co1mpoi11lnllt1; ad0(1 televel of supervision
of students is minimal. Thy cannot. therefore. be consiiered adequate 
forms of postqrt(ua training. 

Thirdly. eca ,777, thle traditional trainin approach egards formal 
training cours s a(s u7ecessary except for a 3mallminority of 
'specialist'' disciplines, training activities for most scientists and 

technicians te11 to by sporadic and ad hoc, an1d this is further 
compounded by the con.iderable divi:;ional autonomy that exists concerning
staff trainn decisions in DR & SS. There A11cceasing evidence to 
suggest that :;ch 0n 771771yOteLt c approach is cjellerating considerable 
frustrations a onq re:a'c :rscientislts, w1ho 1,7 lt to benefit: from1oung 

postgraduate t:raininl. There is an i 1crea:-in likelihood that tmafl, of
the most Atble will b enticed a.ay from DR & SS t:o take , 11oe' 
atttactive tra n1nq opporfunit i,: with othe r ,.1mploy.rf, most pt'obaly tile 
univers1t.y. There s1;eems; t~o he a 1acl. of lwarens mongm13ny managers in 
DR & SS h [0eciou.0r11::; o1 tisl7 threat.about potential 

Fourthly, the lack of a clear and1(17;1.Qrl2 flit [771 c" O1 po;tgrfaduate 
training has meant that links Wi1th the F",lcll1.l07 o: A(I' ic1Cltu7-e and 
Science at the (Iniver"(ty of Zimbabwe have tmai, gonerally weak, and 

http:1mploy.rf
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even non existent in some 
instances (the Animal Science Department seems
 
to be the only notable exception). Most contacts have resulted from the
 
initiatives of individual scientists to register for postgraduate

degrees. 
 Thus to date DR & SS has played little role in the development
of the Faculty of Agriculture, and in particular in the area of
curriculum development and the future of postgraduate degree training.
Fortunately, the need 
to rectify this situation is now clearly recognized
 
in DR & SS. 
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CHAPTER 7
 

A TRAINING PLAN FOR DR & SS 

The aim of this chapter is to outline the main characteristics of a 

systematic but realistic training plan for research scientists and
 
technicians employed by DR & SS.
 

7.1 On-the--job Training 

While there is an urgent need to increase and systematize formal
 
training for scientists, (at least during 
 the next five to ten years,
while DR & SS rebuilds an experienced cadre of research personnel),
structured on-nhe-job working experience must centinue as the predominant
form of training. In order to ensure the maximun effectiveness of this
on-phe-job training process, DR & SS will need to cots ider seriously the 
following actions. 

First, the importance of carefully vetting potential recruits.
 
Generally, only individuals of the 
highest intellectual calibre with a
 
strong grounding in agriculture 
 are able to make significant
contributions to the agricultural research effort. Consequently, DR & SS
should continue to maintain its policy of recruiting mainly agricultural
graduates, keeping the number of science graduates to the minimum
 
required in order to undertake essential service 
 functions and
appropriate research activities. A second class degree, preferably an
 
upper 
 second, should normally be considered the minimum entry

qualification 
for a research scientist. However, individuals with lower 
grades have also proved to be good researchers. This underlines the
importance of being able to vett effectively as large a pool as 
possible

of job applicants. 
 DR & SS should therefore endeavour to regularize its 
contacts With s tudents at the appropriate departments of the University
of Zimbabwe, so that they are well informed about careers 
in agricultural

research. This would be an important activity of the training officer. 
More important still is 
the need to develop a strong vacation placement

scheme in DR & SS and encourage students and staff to collaborate more
 
effectively with DR & SS scientists. 
 Joint research projects, in
 
particular, provide an ideal vahicle for students to find out more about 
agricultural research. Once selected, it is essential that the
 
successful applicant is recruited 
as expeditiously as possible. Atpresent, however, DR & SS is losing potential recruits as a result of
bureaucratic delays in the Ministry of Agriculture and the Public Service 
Commiss ion.
 

Second, the formalization of an explicit apprenticeship or

traineeship scheme for research scientists. It must be recognized that
attractive 
training opportunities are a critically important means of

attracting, retaining, and motivating research personnel in Zimbabwe at 
the present time. This is especially because it is unlikely that DR & SS
will be able to offer preferentially higher salaries, as for example has
 
been suggested in the IFAD/IBRD National Agricultural Extension and
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Research Project Staff Appraisal Report of June 1983. 
 Consequently,

within three 
to four months of joining DR & SS, new recruits must be
 
given the opportunity to discuss 
their training needs with their
 
institute/station heads and the 
training officer, on the b-sis of which 
an individual training program can be 
tentatively outlined. and the
 
necessary procedures initiated to identify possible types and 
combinations of training activities. 
 As will be outlined in greater

detail 
below, for research scientists this 
".ill normally involve: a one
 
week induction/familiarization course 
run by DR & SS after their first 
season of research; an opportunity to attend a more specialized short
 
term training course (probably of no more than one 
 to two months in
duration) related to 
their specific area of work, fEllowed after
 
approximately two years of on-the-job experience by registration 
 for a
 
mastersa: degree wnich will normally require some course work to he
 
undertaken. While tOn traineeship for research scientists should not

take the form of a legally binding agreement as is the case in more
 
conventional apprenticeship 
 schemes, it is essential that scientists are
confident that they will receive well structured, carefully programmed

and high quality training opportunities both on 
 and off the job.
 

Another important feature of the traineeship scheme is;that it should
be of a standard period, and all trainees should be treated equitably.

Thus, for research scientists, the traineeship should 
be prog rammed to 
last appro'imately four years -- the first two years of on-the-job
training. followed by a further two 
more years completing course work and
 
a thesis/di:asertation for a masters degree. 
Clearly there will be some
variation in this period, depending on the needs and competence of the
individual, and the specific training requirements of his/her research 
program, but 
these should be kept to a minimum. Finally, there should be 
a strong financial incentive to complete the traineeship.
 

Third, maximum use must be made of existing experienced staff in DR & 
SS in training young scientists and technicians. Many of the former 
group realize the importance of their training role, a d this is 
reflected in the positive comments of the young scient sts with whom they
work. Hlowever, there are others who could be encouraged to devote more 
of their time 
to this training function; and, at a number of

instituteas/stat ions there are experienced staff who do not have younger
scientists or technicians to supervise and train. 
While this situation 
can be more easily tackled where vacancies exist, there 
are some officers

who are due to retire during the next five years who are unable to train 
a replacement on-the-job because of a lack of establishment positions.
For these individuals, a strong 
case should be made for the creation of a
 
supernumerary position. This will be discussed in greater detail in 
Chapter 9. 

Finally, there 
is an urgent need to increase the number of
 
experienced scientists in DR 
 & SS. As has already been discussed in 
Chapter 3, the experience and qualification profiles of scie-tists and
technicians employed at a number of research institutes/stations are
extremely meak, thewith result that these personnel are unlikely to
receive adequate on-the-job training; and, as will be discussed in
Chapter 9, with possible annual recruitment of graduates averaging 18-20 
for the period 19114-1988, this situation is likely to get worse during
the next few years. While we have argued that there is a particularly 
strong 
case to be made for scientists 
at these research stations and
 
institutes to go for formal 
postgraduate training, it 
is still imperative 



that they work in coi 12th t tonjuncn with an ,xperinl :-(ed'stentist, It is our"
firm belief, t:herefore. that DR & SS ihitld recruit silli gtup of 
experienced scientists: from ov,,as. He are well a.ar of tie problems
that can ari;e with thy .ull'o,..' t of ,:p trliate,. Ini t as h- qovernment
itself tecogni;e in i 'irr.ut Trin: ittonal '.',,lopment Plan 1981/B2 
1984/85, x::patrii-n will hae'. to play ip"- it ",' p filling" roles
 
during the '.:-:t I "'.- ' ,' iht.
,aa:,.s,, At :I . 1)RKt .. :, o !'' has, ei 

exper ienced en:-:p triit .'. tii'. ()tit otI 
 total a c.)I .I ndite.;employed. It IS; cl-31' Vha t th,V'O . P:, e,t ltt ha'.-, mInv.,,,,VaIlI..,ble 
role ill helpilng to walint iii i.: At h pulcgc nI i i i ,v Oill ' i 
training . Wit h h,-c cI:(s
. 'i tnt , t.: " -r t' '.c. tt(atn c i- li 
tl e need ft-r oti, ,' 1 I II i ,t, i se. 

The tf.oaml :,,I .) lt ,I- .!*~ , T .,I Tit t ],¢I [I t I t ( .[ I1€ lac I 

e::patriate sci-ftit.n A I , rtou La A Dot. "I of these are prenented in 
Chapter 8. T hl,'"''tould ! t wit , lsld.rt'ahl. , ' 'tine

1torki g iiill -Co lo 
 i, -t lh 1 lotls' -!]Ill ]I tj) the ;o in i::ut ,y ,i ab LIlidn they
should ha,., i o.'l.1 , -. 'nsi ''' Q" th,ii t t ge.'neral scientific and
 
managertal 
i; i itri f onnl-; ttt u:h as DR A%SS. Their contracts 
should be for t 'i,nim it '&' r . ' Ii ati t-h!', l I rquitred first
 
and foremost to ti... r
il'' ihed 

local personnel . T shIu!itit ro ''.i up 


.. p i tilni activities for 
t - managtleeit posts in 

DR , SS. Finally. tMono 'citit its nhotld he selected by. and
 
responsibte to DR 
 , SS na ntt, ,1g-Int 

7.2 Masters: and PDc<--o'al DiijiL,e 

A central Itoi,.01 t of the t raining plan for scientists in DR & SS is
the need to un,,t I winters degree training during the third and fourth 
years of the trii n ''ui period. All trainee s cientists who are
 
considereed of aufficent 
 aIibre to pursue a product;ve career in
 
agricultura I ,carlh si;hotuld 
 be allowed to go for this training and not

just tO "hi h flyers". The norma 1 rule 
wi 11 be that the t rai nee wi 11
expect-ed to .ave ito .: atis:;factorily on the job for 

be 
13-24 months. i.e.
 

at least two grot'ig 'ieison:;. before being al loted to 
 :;t<art on a formal
 
post-graduate ,eir.
 

Under the pre.se*nt crI'ti;ntatlcen , theret s a ,eed for three basic
 
types of a:ter's degt'ee. 
 All three will involve combinations of both 
course work and research for a dis;sertation, and will be one to two years
in duration. With the Type 1 a rrangement trainee scientists wili 
continue to register for an M.Phil. degree at the Faculties of
Agriculture or Science at the University of Zimbabwe. Ilowecr, unlike 
the present M.Phil. degree, they twill normally he e::pected to undertake 
3-12 months of coursnework. usually Wilg the first year of their 
program. This cnurse wtork :thtu1d he sufificient- to provide ain adequate 
gtoundin'.; in the tM1a nee': fi,-ld of i l.,' z-ation, blt. ;hould at al 1times he kept to an absolute minimum In th, en(!i -0 ] the"ear, trainyltet
will be 'equired to cit le<t a di::st-at ion iitih t:hie ai :t:ntanne of two
experienceid supervisor0ls - - "io f roti th, univrit-ty aid , o SPS.or from DR 
It is recognized that, for imn :illbjot_, lhe field or l,-boratory work 
necessary for Iti:n ei'' :ationth: cant-t be c-Iipleted in one ''ear bit ill 

At The three e::patrciate ptdiloqi :t to tec:ui tedhe tri"hr the rBRD/IFAD 
project have been xclitd'. 



trhe maoir ity of r :;; it s;hould he possible for experien ts,. to he t.5rti
sufficiently Ii ,advanceI- in tor them to be completed in ti met for the 
writing-up s:tage. 

Tihe -imounit.of course work requir ed for each train,.e .i I 1 be
deteri'ned b a j int connitt-ee comprised of reiresirt.ativeps fromi)R ,&
SS. the Ministry of Agriculturet'. and the icultior; of Aqticulture andScience. As iis: mIut.llO . .art iie", A simi lar ColIinittt , lhas beetn 
ea.tasati I V ,i i. '1i[1j 1, lll wo rk I' jtq i r h oinIq :spo:',;,t IIIett-s f:(l '1. Phil. :1t IIuntl:I )I I IhI;o :;I ip):; tLo Il,i I .S. Ali imporctant: part. of the 
tr'inii. ficltlat i il h to :olrvica, tthir; t hytierprovidingd,:tlil~~duf,- !, t !, l ; t' l¢ L l ril llllse',t courFs -s, u~ld 111,1k iqh Lilt? 

') '!"l~ 'l"llgl Q."),l !'II .1 "l [i All a d '.." lli. 

Wilei L I r in a t i to develop loc l po tqrrrts ul t, t M iniin g
;apcit, it n V 0 1 l tiz l ih '- n r; n;oon at: si);:Sl l it iL;

unrealistic to zp- tho FciCtlt io; of Agricilirno andl *i mi, to le able 
to ilOItilt t i., i rai l, o: f to 'tllt 'M.Sc. courlIse,:; for at. list t.iy, :lo:t fourto five . . Faculttis are pre;entl Und, Cri il"'. Both l ii ,.pallsiOtn 
or tuet . ' ,' ' t' . . tit,dt . Ort ilie tit and it i; erren 'li- theLrefor. 
that-e tll . 'hundlter' ,: 

I 
It i tht !,,, .';jt ti d'li_-: liroe',: i ,, ! t hlnat. , ut e - eo ip,t I lu,!l Jl pC ? 1' Alil . Thus, . fk L mosit ot. t le pertiodt 

19'-3. ON . 3wll hv,., , to re.ly on overseas Uilive I'-a in order t-oprovide the ,-, I .So. ,u;e work for their trainees, int-e,ver, b'

stipul 'tit,, that '' - trainee; should registe- for pot 
gi ,Y !lt, iqrees

at tIh n v t .'' ,, 11t t i, it t h II ndert ake 
 t:he re Iea 'chi foC t-1hiC
di:;s rt, t it DR 4 SS under university supervisrion, thi; ptovides a
firn s;ir: frs 
 hich to develop the postgradate tt-ainiiqm capabilities
 
of thY facu ti -.
 

The pioeto--od :1 mouth:; of course work under the T'Ir I. 
M.Sc./,'ii. Ph l. til l cigh 'to careful planning. '"itil. omofle:ibiLit, is hiqh ly irable in ensu-ing that Lhe trainee receives the 
necessary 'ouc-o' wor-k whilst minimizing the time away ftom on--goinq
reta-irch prn; ,,mz. ;h, ability, to offer different course menus will

involve th, i-r ':tablishmnt 
 of special arrangements with overseas 
uni;-iskri. nd ,,i h - ilevant establishments. Sch a special

ruig mlit hi l. ', ''1 t nsmade by the Faculty of Agricliture with hePenns State' And chiin SLate Universities and we recotinend that DR & SS
explore: th i .siblit of er':tnlimq this arrangement in ordor for thenumber o ' it felw tourhips under the faculty sLaff develop mpent
plan t0 0- utibsu;t I 'ly increaseed to include DR 
 & SS's own p[o:;tgrMuate
tratiing i-In adition. however, in view of the nitubn errr a-id range

of dir;ciplnn: o pa tnttal 
 M.Sc. trainees at DR & SS, the department

should tsry, to ruIah .gmqri-mment with 2-3 
other universities. 5%1hii0 it ins
likely that Wo twill he North American institutios, (given tite
 
consideab,I 
 I-. it lit,/ of postgraduate training program) ,
cottaidi at-l,,liAi ul I it::() byI gQien to developing r'elationship: with 
un vr:; i in ,.;i,- pict of the English speaking .ord, erpeciall
United K'doi All:;t la.I, 

tLhe 
ndia, and perhaps other Anqlophone African 

coutis. 

Detlas "f hIth,- mccttl of DR & SS trainee scientsir;tas who shouldtlt(lert:al- t hy I c[ 1 t.,rr;Iii program are presetted in Chapter H. The 
team fitm 7 hoIt "',.---* ith such a program is the monst approprmit- for tile
majjority of you t otci its working in the crops and livestock andpasture res:earch dit' iton at the present time. It mont be stressed that 
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this should h, r'egarded a a short ter2m polioC ofi ni longer than five 
years dulnratinl. ft ich;h .Lime th I.actlti of Acjricultlnra anld cience 
will be in a posi;tion Lo he in to off" the bWlk of the poLtqraduate 
courl;f Ior'lr III the I'j,,ld.:2 f a uI t raI1:,a!or 1 i scielIce. 

.2.it'. !'ifi 'p .'. , ip'a are coliC lde'iy ii2ces's '.'al I or 

those t;1ra i ie o0 IH I :;.:; Ilih} <,i,tll.. -' iat d pOst-groIdtiate training. 
Such tiraiinjn1~j I:: h!oL ahp'nlil., to t1h,1 it ic, eclctic aortie r course 
work DhI Io:-,oI'lr,' Ult! i'.'Ihq 11h,- 'I", ! 1 pl(oj:amf but, mut. in;t.,'ad he 

condtct<al on ti hlas I:; )f eipi olun I .,e ::eio of I t ar re lated 
coir sIf. 'Fil manrity of t'ain s riiiiln, thh. type of trMinilig can he 
ai,-gnato I '., cat.ered fo by what w hav, t.,l.d the Type 2 program which 
require:: tul time ati eni aii it '' 9-[?2illtha i. i morith.s M.Sc. degree
 
co0 11 .imall. A s'! 1 1 minority, Ihii'''r, i1 ll d . JO I oi 4 utoII( degre
h 

courfes ... ti, T'ype 3 program - but whero theaoe involve di iOrt'it ios,
 
f Iri d work C ' "!"',-'should id eally1) . unde'trtiken In Wjihnahue,.
lbI l, a
 
lIarge propotion of I"pe 2 ad 3 t rainees a n eirployed in dipac ii ines
 

covered bi Lh :,::carch :ervices divis;ion (entoii,ology, pathology, 
ematology, coil sciences, biomet.rics) a relat-ively small number frmn the 

crops. and livestock and pasture divisn wailil also need to undertake 
such training. Again. details are prwewtted in Chapter 8. 

Doctoral Degrees 

The team recommends that those scientists who have completed a 
masters degree and who have the coimitt'sent and competen-e should be 
allowed to register for Ph.I./l). Phi. degrees. ffoweer, ii doctoral 
research at DR & ScS : hoad by und' takin on th job. 'o) :pn three 

1years or more over'ina is ton long n djifi ptl,.'o Io ;ea mu programs 
and it is likely that tM r',:.;-aich uiIl not h *' ',an . ''hus al! 
doctoral ,wandtht liomil reqint:ei ''itth tie j)IpropI'Iat- c i at the 
Unie'.r ity W Zimt ,Ii':i illl hA .' . i :l i' .' eIl!nd 
on1e trmol DR : n: it, :ad:;la - m r... available, 
then ariaei 'it i-i '' 1 h'il' is id for an o'.'' ,' o heP! , '-t 
appolinted -II ' ':uff ltU1pft'pI'-" i-'',l:; s n

/ h ; I -i nt! 0 l:;itI 
his !r : lp "' ]) I t2 . ! ;t ,l J{ !tl lff lng [th-! ltz, t ! [ ) i l.,t oll uIld 

writing-up :ti ; . Th," .an ich ii::/ii:;a .'it ''mm . , ' ii, iiy
s-elected in ,or'der to .nnnaru. - , t l ni ,]l. l',t1 pih ie.c ']. it- 1is 

directly r l,_vanL a i lA,r m', ool ,n ';inin i W ' Ise for thi:s
 
reason i 
 a t ii h c iti w .l1 t(, : p,n. ,n t l i) before 
ha/sheh l ''''e' ii'' .1.::m..Ait rml,! 'neligati]h and 
knowledi g.' to ;)' o :e t, ;, si h i .I)./.il .i. :If>,ih. The team 
recorrUlnl fI t Ii .fo 'I I't m!,tt: Itn t :; :hi;hou :;pen' at t a t tO 
years aft,:' 'l''ii khin t i'll t.mi" ll milrt:, ,tCegret wol ilO l the Job 
before ieg r* f, lb. 1h../D.hl 

7.3 Shoit ;r,0ut::..': 

As if-, ' I' ,co i iii d, art icultureal and theirsupport staff:; must contin llly Haepi,'st with ,ad,-inc s ili 

agricultural i-im bu-ing the ir reia. ['o the moat part this 
updating pr',c ,.' iIItmnt. he t:heir (erin :a:;ponsbd h ity hich iotuirs them, 

therefore, to kacp wcell inform,1,t by readinq the -pproFriat:,? I iterature 
and. whore ie::;cssd,-,, co r respoidiiig wll other atsa o''ers:as wholiih sccielt 
are plrntitign aimilar- i',aeernlic i'toltlen . liie,,,'e, 'egulari ahort-term 
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training course; and contact 
visits are also essential components of any
well-des:gned training strategy for senior agricultural research
personnel. 
 Four main categories of short-term* training activity broadly

defined can be delineated:
 

* induct iOn -'r0lc o:: 
* ill-count) -, technical courses
 
* overse-,s technical 
 courses, conferences and contact visits, and 
k specialized aqricul tural research management courses.
 

For definitional purposes, 
all courses 
less than nine months are
 
cons-idered 
to be short-term.
 

Induction Courses
 

Being put in at "the deep end" has proved to be rather a challenging
and, at times. Ic:-ly process for many young researchers at 
DR & SS. As
part of the trainan:s;hip program, it 
is strongly recommended that DR & SS
organize annual indUction courses 
for new scientist and technician

recruits, mos;t of whom it must be remembered, will continue to be fresh
 graua t.es 
from uniers;ity and agricultural college. 
Such a course, or
 
courses. would have 
the following objectives. 
 First and perhaps most
important. to got young research staff together so as to develop group
solidarity, and o:pr it de corps. This, in turn, should help to encourageinterdis.ciplinary team work 
resea r, which hopefully will become an

increasinglyv impoctint modus operandi in DR & SS.
 

Second, now recruits need to be given the opportunity to familiarize

themsele: 
with DR & SS and the roles of agricultural research and
extension in Ziinhahwc. This would entail discussions and lectures by DR

& SS senior mnnagemnent 
 and leading scientists in addition to social
scientists fru'n the university and elsewhere. 
The young scientist and
technician mu:st be made aware of the needs of their primary clientele,
the farmer (and, in particular, the farmer in the communal areas), thinkabout how agricultural research can help to meet 
these demands, and begin
to grapple with the complexities of the development process 
in a newly
independent country such as Zimbabwe. They must become knowledgeable
about the organizattion and management of DR & SS both internally and inrelation to the other major public and private institutions with whichthe department interacts. 
Visits should be arranged to research stations
and institutes 
in the Ilarare 
area which will allow young scientists to
show each other around their places of work and meet 
their colleagues.
 

Third, some lectures o:% simple administrative masagement skills
procedures which ace required for 

and 
their new jobs should be given, i.e.project preparation including budgeting, developing good relations withtheir support staff, and basic report writing skills and techniques; It
is recomnmded that 
with the high recruitment levels that are 
likely to
prevail for 
the next five years, the induction course 
is held annually at
the Agricultural Research Centre. Harare afcer the new 
recruits have had
4-5 months e:perience inithe 
field during a growing season, i.e. probably


in May-June and be at least: one week in duration. 
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In-count ry CoIurSeS 

Our discussions with DR & SS management, scientists, and support 
staff, coupled with the analysis of the training requirement
 
questionnaires indicate that short courses covering a range of topics
 
should be offered in-count ry., e it:er by DR &5SS itsel f, or, where
 
possible, by other public an1 private organizations. Tl,,qy! courses can 
be divided into two rypes: qeneral course:s which ctiL" tol ia:.arch
 
staff from a divurs it-, of research institutionq such n. in h object
 
areas of hiometrics. computing, public speaking 
 f,O, Iforml l ,t cud
 
more special ist CourSn:, for research t. it workrin pat iLiulr
 
disciplines or as a Loa 
 cnmoolna research pro-ject or ln(cliall e.g. 
FSR/OFR research we[thodologi,. crop plrot artificial
cLon courser,5 

insemination. Ih-r,,. ih:'lt SS :hould
po; IRl i:ak' ic, us.::1(u1 (f

relevant trainin (a1
courses Ahre oi ofall- 1 dopa) l outside the t'lli.it.
 
However, wher !ll.h i.ow 
 5is 1 11 IV iilable and tLh 11re sin f11t .ielit
 
numbers 
 of re rerch staff in DR &. - and perhaps el:se;hei, wbowonmmld 
benefit from a particular ,ourse, thbn the toam recomw inds that: the
 
Department provid,-s appropriate ilnl Lctioi s,frequen'tly as 1:,
 
necessary. tDetai:; of coursesI that OR could
& SS orani.e For e:isting
 
staff are preselteld in Chapter B. For more specialized are::;. where
 
there is unlikely to he Yn'iOwoi lo(n demaIn to w1arr'ant rllining
(ld the of I 
full course, the nec0es0sary training 1il have to he Ulntt'il.akie oversea:
 
although consideration ould ion to
101 m,sy the poss ibilit of inviting
 
experts from ovareas for chot 
iariols of tim,- to give on-the-job
 
training and ivice.
 

Teaching personll f.r DR & SS training cour:;es cin ho drawn from 
three sources.
 

DR & SS personnel themselves and, in partm(1u1lar, expatriate 
ocientists who the team recommend2 should 
 .avee.plicit training 
responsibilities. Senior national scientiists should, of course, 
also be used but many Of Lhem lave heavy manager.ial
responsibilities which are likely to prevent them fiirom bcoming 
involved.
 

Other loca1 e:-:pertise. in1particular f:toll the relo vanit ficiiul ties 
at the University of Ziblabwe and individuals from other 
appropriate pubtic and private institutions. A potentially 
useful sour-ce Wt trainers is those experienced scientists who 
have loft (or are about to leave) DR & SS but cantim:e to work 
locally -- although their competence as teachers will have to be 
carefully consideried. 

Over:eas e:-:pertise will also need to be used for some courses. 
Drawing upon the scientific and teaching abilitieis of carefully 
vetted overseas scienteists has proved to he an e-:t remely 
effective and cost effective way of proiding in-comntc"'. 
training. Most reopondents the team spoke to ohio identified a 
need for t partiulartc1la0 DR & SS organie d (ooreCo, Woie able to 
think of ;uitab Ie individual s who could 1)be contacted. 

Overseas 'o:,nst: , Conferences and(Contact Visits 

out mos 
in Zimbabwe will need to und.rtake specialist: short courses at overseas 
training and research e33 bl I shinits at: various times in their careers. 

As pointed arl I i 1no:;t senior a11gricilttu-al resea rch personnel 

http:Ulntt'il.ak
http:t'lli.it
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If courses and course candidates are carefully selected, then this typo
of training can be very effective in imparting specific knowledg, and 
skill- and, equally important, help to sustain the motivation of research 
staff as a reward for work well done; and since most courses are usually
1-3 months in duration, there is the important advantage that they cause 
littlf disruption to on-goen research programs and to the life of the 
individual, especially if he/she has a family. The team strongly
remorunends. therefore, that overseas courses, conferences, and contact 
visits are s'aos as iit:'.gial components of the training strategy for DRk& 
Ss. 

hile it is difficult to generalize about the type and frequency of 
short courst! to he attended (given their diversity and the specificity
of individual tLaiing needs), experience in other countries sugcgestu
that short i stnsive courses for scientists and technicians in the very
early stages of tLheir careers are particularly valuable in moulding
alitudes and larning the basics of research methodology. IL i:; for
 
this reason that we recoiwinend that the 
 majority of trainee scientists are 
given the opportusity to attend a 1-2 month course overseas some Lime
 
during the firs t two "ears of their 
traineeship. Courses at the IARC:: 
a r-_ pareI hcuir, useful i n developing skills appropriate for carrying ot:t 
applied 111(1 a r2e:;earch, although since they will rnot he ableap v, to 
cat r for all indivi duals, DR & SS will need to send trainees to other
 
research institut ions 
which also have the knowledge and experience of 
quratn ruand tiran:;ferring agricultural technology to small farmers. An 
imp'rtlant t:a,::k of the training officer will he to identify systematically
thMSe isistitLut ion: a nd consider their potential training role for DR &
SS. 

t:ra in 

to ro for short rouises overseas. However, as they become more
 
experienced, the importance of such 


Once !.hQ. _eship has been completed, sciet ists will still need 

courses generally declines while the 
demand fEor less structured and informnal visits and attendance at
 
international ::ient ifis gatherings increases. While the benefits 
 of
 
these typo.: of sontact visits are often less tangible. they are
 
indispenrsab , in maintaining the productiveness of the researcher. The
 
team reconuends, therefore, that as general
a rule, researchers should be 
able Lo natteda course or make a contact visit of up to nwo months, on 
average, every 3-1 years during his/her career. 

Evry itaff uembRr from DR & SS who attends a short course and/or
conferenc.- should be expected to prepare a detailed report of his/her
activities and, where appropriate, give a seminar to colleagues and 
interested outsiders. This should help to ensure that participants from 
DR & SS are seen to be benefiting to the greatest extent possible from 
such courses while at the same time providing important feedback 
information on tLie value of the training experience. 

The costs of most short courses overseas are normally borne by the 
training institLution, either directly or indirectly via sponsorship by
bi- arid/or multi lateral donors. Thus. the greater expense of such 
courses is rarely a pertinent factor. However, it is essential that DR
SS have some fu:ds specifically assigned for short courses and contact 
visits overseas in order to ensure sufficient flexibility of response to 
meet all planned short-term training requirements. The size of this fund 
will be discussoed in Chapter 9. 
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Manacement Training 

The effectiveness of national agricultural research depends on good
 
management. Invariably, however, management 
training for agricultural
 
research has been seriously neglected. The team urges DR F, SS therefore 
to ensure that appropriate training courses are organized for senior and 
middle level managers on a regular basis. 

As was discussed in Chapter 6, the provision of management and
 
administration traiuinig was coistntly identified as an important
 
training need by institute and station heads in DR & SS is well as other
 
outside respondents. The potential importancs of such training is also
 
reflected in the responses to the task analysin section of Lhe
 
questionnaire, the results of which are suwiiari ned in Tables .
 and 23.
 
It can be observed that the median vd1ie for the amount of time spent by
 
institute and station heads on management tasks is 60' with lower and
 
upper quartile valuns of .1% and 75A respectively. The corresponding
 
values for section heads (median 15, lower quartile 101, and upper
 
quartile 25;) are considerably lower but still significant. From a
 
financial perspective, the DR & SS directorate and institute and station
 
heads, a group of approximately 20 managers. now control a total annual
 
budget of over ZS 10 million.
 

A short study on the traiining requirements for agricu tiral research
 
management in DR & SS was conducted by a team from ISNAR in March 1983.
 
Three major objectives for managerial training activities were identified:
 

1. 	There is a wide variety of quite specific administrative skills which 
can be strengthened through training. Many of these relate directly 
to finance and personnel. The need for such training is well 
recognized in DR & SS. 

2. 	There is a set of more general management skills, especially in such
 
areas as decision-making and leadership of subordinates, which can
 
also he improved through training. But there is considerably less
 
awareness in the department of the potential role of courses and 
seminars in developing them. 

3. 	Regardless of the type of administrative/management skills to be
 
taught, training courses can play a key role in enhancing the
 
commitment of research scientists to their general managerial 
responsibilities. It is clear that the variability observed in the 
managerial performance of officers in the department is due rot only 
to differences in the acquisition of certain skills, but also the 
differences in their degree of connitment to their tasks as managers. 

The 	 team recortmnends, therefore, that aii annual one- two week 
management workshop for all senior managers in l)R & SS (probably from 
section heads upwards and including senior administrative support 
personnel within the Directorate) chould be held at congenial locations 
in Zimbabwe. The workshop would have two main objectives. First, as 
with the induction course for new recruits, it .'uld provide the 
opportunity for DR & SS managers to discuss planning and managerial 
problems which they have encoritered, and possible ways of rectifying or 
improving these. Secondly, a combination of lectures, group discussions 
and case studies en adninistrative procedures and also more general 
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research management issues as these specifically relate to the Zimbabwean
 
context. 
For the 1985 workshop it is recommended that the group pay

particular attention to the formulation and evaluation of research
 
programs since this is clearly an area of utmost importance as DR & SS
 
begins the process of developing a national plan for agricultural
 
research.
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Table 22. 
 Task Analysis of Assistant Directors and Institute/Station
 
Heads (% working time).
 

Manaq./ Formal Extension

Individual Research Admin. Training 
 Develop.
 

Assistant Director 1 5 80 10 5 
2 15 80 0 5 
3 5 75 10 10 

Institute/Station Head: 
Crops 1 45 55 0 0 

2 40 60 0 0 
3 
4 

80 
80 

15 
5 

0 
10 

5 
5 

5 40 40 0 20 
6 10 75 5 10 
7 30 60 0 10 

Station/Unit Ihead: 
Livestock 1 2 95 1 2 

2 40 40 10 10 
3 40 45 5 10 
4 0 80 10 10 

Institute/Unit )Iead:
Specialist Services 1 15 80 5 0 

2 55 35 10 0 
3 20 75 0 5 
4 33 65 0 2 

Table 23. Task Analysis of Section Heads (% working time)
 

Manag./ Formal Extension
 
Individual Research Admin. Training Develop.
 

Crops 
 1 50 30 10 10
 
2 80 
 5 0 15
 
3 70 10 5 10
 

Livestock 
 1 00 13 
 6 2.5
 
2 70 15 2 13
 
3 50 30 10 10
 
4 90 10 0 

5 75 15 0 10
 

Specialist Services 
 1 60 25 0 0
 
2 60 30 5 5
 
3 0 20 5 75
 
4 10 25 
 5 60
 
5 50 
 5 5 40
 
6 80 20 0 0
 

0 
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Two (or posibly three) resource persons would be needed for such acourse; an expert trainer on administrative practices in the public sectorand a senior agricultural research manager preferably with a background intraining and with particular expertise in the area of research prograuning. 

Finally, it is also essential that all executive and senior clericalsupport staff in DR F. SS are given the opportunity to attend appropriate

in-service courses 
 offered by the Public Service Training Sector in Harare. 

7.4 Technician Training 

While much of' the philosophy underlining the training plan for researchscientists applies also to research technicians, as a distinct cadre in theagricultural research organization there specificare training Lequirements
for research techimicians. 

Long-term courses 

Unlike the research scientist, there is not the same need for formallong-term trainirg for research technicians. While the agriculture diploma
course has been reduced to two years, it still provides the basic practical
and theoretical skills for the kind of tasks undertaken by the field
technician. Given the severely practical nature of the researchtechnician's job, on-the-job experience over a long period must therefore
continue as the basis of the training process for this cadre. It is forthese reasons that the team does not believe that a formal traineeship with
 a specific trainee grade is necessary for the research technicians.
However, for the majority of laboratory technicians who join DR & SS withoutfull technician qualifications, it is important that adequate provision and 
encouragement is given for these individuals to attend the necessary

training courses 
ea:ly in their careers.
 

As was noted earlier, there is a growing demand among research
technicians to undertake degree courses. 
 With the increasingly high quality

of the intake into the agricultural colleges, there are likely to be agrowing number of diploma holders who have the intellectual attributes tbecome research office:s. The team recommends therefore that, if after at
least two-three years un the job there is strong evidence to suggest that DR& SS would benefit significantly from a research technician going for degreetraining, then the officer should be allowed to do so. 
 While such upgrading
is only likely to be appropriate for 
a relatively small proportion of
research technicians, it is nontheless important that DR & SS adopt asystematic approach to the training of these individuals. To this end, theteam recommend that (i) research technicians who are admitted to theuniversity are 
allowed to keep their job in DR & SS and are subject to the
 same regulations and arrangements concerning payment of salaries while
attending fulltime training institut:ons as apply to research scientists.
In return, research technicians will be expected to be bonded to work for DR
& SS for the appropriate period after completeing their degrees.
Urgent attention be given to determine what part 

(ii) 
of the agricultural degreecourse diploma holders can he exempted from. Certainly there seems no need
for research technicians 
to do the proposed one year of practical work. By
at least reducing the degree r-othree years, research technicians can beupgraded to 
research officer status with only one additional year of formal
 

instruction than the direct entry university intake.
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Short courses
 

It is the team's view that 
research technicians would benefit from more
short-term training courses 
than has been the case 
in the past. It is
recommended therefore that during the first two-three years at DR & SSresearch technicians attend a similar induction course to the one 3Ireadydescribed for research scientists, and also be given the opportunity toundertake a one-two months course directly relevant to theirresponsibilities in the research program. For field technicians in the cropdivision, the production courses at IARCS a:e particularly relevant. These
and other possible courses are considered in more detail in Chapter 8.Finally, it is equally important that research technicians continuallyupdate their practical and theoretical knowledge and, while this is unlikelyto be as significant an activity as it is with research scientists,nonetheless carefully selected courses should play an important role. As very general rule, the team recommends that research technicians attend sun. courses at least every four-five years on average. 
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CHAPTER 8
 

TRAINING REQUIREMENTS
 

The training requirements for the present stock of senior
 
agricultural research personnel in DR & SS have been assessed using the
 
data and information derived from the questionnaires, and interviews with

scientists, technicians and managers. 
 The team's analysis has also taken

into account the need for research program stability and development
during the next 4-5 years. This has resulted in specific, rather than
 
general recommendations, which if 
implemented will considerably improve

the quality and performance of research staff.
 

In a limited number of cases 
it has been necessary to recommend the

recruitment of aditional expatriates whose functions will be to provide
 
or strengthen expertise 
in specific priority areas of need, to assist

with on-the-job training of newly recruited research scientists and
 
technicians, and to carry research program responsibilities during the

absence of nationals attending training 
courses. Requirements for short
 
courses overseas in connection with masters degree training at UZ and for
 
the acquisition of necessary techniques or exposure to specific research

methodologies are discussed, and suggestions made for 
in-country

on-the-job training which can be organized and delivered successfully

within the department with or without assistance from local and overseas
 
institutions and persons.
 

The training requirements are 
presented separately for each

institute/station and unit. 
 To these must be added the additional
 
requirements which are 
likely to arise as a result of future attrition
 
and expansion; these are presented in Chapter 9. It should be pointed out
 
that scientists who are expected to start j ostgraduate degrees in 1984
 
have been excladed from this analjsis.
 

8.1 T-he_Cops Division
 

The training requirements for the Agronomy, Cotton, Crop Breeding,

Horticulture and Coffee Research Institutes and for the Lowveld Research
 
Stations are discussed below and summarised in Table 24.
 

Agronomy Institute
 

Two of the research scientists in this Institute require

postgraduate training. 
 It is recommended that one should go for a one
 
year M.Sc. course in weed science at an appropriate institution overseas
 
in 1985, and the second should register for the M.Phil. degree at UZ in
 
agronomy or crops science also in 1985. 
 The second candidate should be
 
allowed to take appropriate overseas postgraduate courses in order to
 
strengthen his field research work and academic background in research
 
methodology and modern systems agronomic research. 
The team considers
 
this training essential in view of 
the innovative and challenging

approaches 
that will be involved in the Institute's research thrust in
 
the communal areas.
 

In considering the particular strengths and weaknesses of the
 
Institute in relation to its current 
research priorities, it is
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Table 2:. Outstanding Masters Degree Training Requirements for
 
Crops Scientists, July 1984. 

M.Phil/UZ 
1 year 

M.Sc.O/S 
2 year 

M.Sc.O/S 

Additional 
1985 1986 1985 1986 1985 1986 Foreign 

Scientists 

Agronomy I 
Crop Production 1 0 0 0 0 0 1 
Crop Physiology 0 0 0 0 0 0 0 
Weed Science 0 0 1 0 0 0 0 

Sub-total 1 0 1 0 0 0 1 

Cottun RI 
Breeding 0 0 0 0 0 0 0 
Pathology 0 0 0 1 0 0 0 
Agronomy 0 1 0 0 0 0 0 

Sub-total 0 1 0 1 0 0 0 

Crop Breeding I 
Maize 0 0 0 0 0 0 0 
Small Grain 0 0 0 0 0 0 0 
Winter Cereals 0 0 0 0 1 0 0 
Oilseeds 0 1 1 0 0 0 1 

Sub-total 0 1 1 0 1 0 1 

Horticulture & 
Coffee RI 

Horticulture RC 0 1 0 0 0 0 1 
Rlhodes-Inyanga ES 0 1 0 0 0 0 0 
Coffee RS 0 0 0 0 0 0 0 

Sub-total 0 2 0 0 0 0 1 

Lowveld RS 
Agronomy 1 0 0 0 0 0 1* 
Horticulture 0 0 0 0 0 0 0 

Sub-total 1 0 0 0 0 0 1 

GRAND TOTAL 2 4 2 1 1 0 4 

* irrigation expert 
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recommended that an expatriate agronomist experienced in the area of 
on-farm research be recruited. This officer should have both training 
and research responsibilities, Communal Area Research Trials (CART), to 
collaborate with the farming systems team, and serve as the departmental 
supervisor for the M.Phil candidate. 

The Crop Breeding Institute 

The training needs of the Crop Breeding Institute are substantial for a 
variety of reasons. These include the fact that most of the research 
officers are inexperienced scientists with first degrees in agriculture; 
the only senior scientist who could supervise the work of these young 
scientists has a full research program in addition to his duties as head 
of the institute; and there are a variety of crops (winter cereals, 
sorghum and mu let, soybean, groundnut, sunflower, etc.) whose breeding 
programs will need to be turther developed and strengthened. It is also 
apparent that, in view of the limited formal instruction in plant 
breeding at the first degree level at UZ, it is necessary to provide 
higher level courses for trainee crop breeders as part of their 
postgraduate training. 

Plant breeding as a science-based discipline has evolved rapidly in 
many industrialized countries (most notably the U.S.A.. Canada, U.K., and
 
Netherlands). where some of the greatest advances have been rade in the 
crops for which the Institute has a mandate. Thus the team firmly 
believes that it would be highly advantageous for the Institute to 
associate itself with and benefit from these advances through training
 
links and the two-way flow of ideas and concepts. This will encourage a
 
greater diversity of crop breeding concepts, approaches and practices in
 
the Institute. It is therefore recommended that the following officers
 
should undertake masters degree training; one should be sent for a two
 
year M.Sc. course in cereals breeding (winter cereals) during 1985 and
 
1986 (preferably in the U.S. or Canada); one should go for a one year
 
M.Sc. degree in plant breeding (groundnuts) in 1985; and the experimental
 
officer working on soybean should register for an M.Phil. degree at UZ in
 
1986, and be given the opportunity to attend a postgraduate course
 
overseas of six months' iuration or less as part of the requirements for
 
his M.Phil. The other more experienced soybean breeder would benefit
 
from a short research attachment course at a suitable IARC such as IITA
 
where ha would be able to interact with scientists in the Grain Legume
 
Improvement Program.
 

In view of the substantial requirements for training in this Institute 
arid, in particular, the need for some of the scientists to be away for 
periods of six months to two years, it is recommended that the individual 
crop breeding programs that do not have research technicians at present 
be provided with at least one each as early as possible, and furthermore 
that in 1985 a senior expatriate oil seed breeder be recruited on 
contract for a period of three years to strengthen the programs and 
assist in the training and supervision of the locally registered 
scientists. 
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Ti W, tton re:;, institute 

Two of the I,.nseanrh :;c".nt t.;At: t the Cotton Research Institute need 
postgradua te training. In order for the breder-pathologist, who has 
spent most of hi:; Lima. to Aitc workipqg as a breeder, to make the desired 
impact as a cotton pt i ho qi ., it is ,,sttit.iaI he receives some formal 
training in plant. pit.holy t. i a:;CCeMurnded, t:herefore, that he
 
undertakes a 
 ,,n y'ar NEW ,qir, in plant pathology in 1986. preferably
ill al i t itti ,n wi11 h ., :.,iioi lW ittion of res arch work in disease 
resistanco Wdr:i 
 0t with the po:ssibility of taking some graduate
 
courses; in thiln area. Ti, 
v,,ond pe r:on should register for an M. Phil. 
inl agroiomy, or cniol 2iflci -t W in 1986 tut should also be able to 
benefit f1r1om ihort. t.,nri, oavr:, a; po;tqraduato courses specially selected 
With his acalui iwI;,: ,:ii tul:t,,ces and crop emphasis in mind during 
the period of hi:; ,;1st.i: i.ion. 

led Coffee Research Institute 

Most of the ini.,w n .:ci-nt :- at the institute are young and
 
inexperienIc , . Of h t,.,,-Ifi )bl_ 1 candidates for masters degree
 
training, one a! eoi, l:i.: I, from ai..n. U.S. university and the other
 
was trained in a:rop :;,:i 
, .a.A K. There is an urgent need to strengthen
 
horticulturaI rn:archi In tih. departmentIn view of the significance of
 
horticultural aron in Zimbabwean agriculture. Excellent facilities are 
available for product,,*,v r,arch work. It is recommended therefore that 
these two tra:inon Ahould r' gistilr for M.Phil. degrees at UZ in 1986, but 
that a ::enior ,,:.:,panit:, hort'culturist be recruited on contract for 
three years t: ansin:t: in th, development of this important research area 
alid in the supe r.iin r thno tr.a i1nee scientists. The faculty of 
agricultlre will al.o ha.v an expatriate horticulturist on its staff as
 
part of the USAI )azi::in alce. This combicIation should -nsure the
 
effective supovii:;oi: 
of tie t wo M.Phi1. candidates, ei- ablish and
 
consolidato intera:tive 
 renearch work between the 
univE sity and the
 
Department. and ,:1merall':" rroafe a solid basis for futi 
 - training and
 
research in borticuI lLr..
 

' ohI'a. ReS.atch Station 

The one caniidat:o eliible for masters training at this research
 
station is an ncqron, ,::t. it i:; recommended that he should register for
 
an M.Phil. de; a- it W in I9At. 
 This 
should involve some short-term 
courses in -oil/itar Iiaqent and agronomy. The team also recommends
 
that in vluw of ti I r ;ortanca o ligation agronomic research at this
 
station and 1.nmany ot the ronettlement and other types of schemes 
sponsored by govainit, An:-experienced expatriate scientist be recruited 
in the area ., i lrriation and wat:er management. This officer should have 
major training adr' ::,h funL,ml a ions and at least two young Zimbabwean 
research/e<.p-rimnital ff 'in 2hold work with him during his three year 
contract. ihi, Dparitm-nt, in conc rt wth the university should, as a 
matter of prio rit,'. make a dteriie d attempt to develop the area of
 
irrigation and ;iat, 
 , mmri ,omont from thins llicleus. 

8.2 The Liv.:ock am,alr I! P w in a: 51 .1s::ion 

The Livowtk ,-noandri I'i .? D vil:on ha.s, .o far been able to organize
on-the-job trin111ng affectivie]I becau:e of a fairly good balance between
 
the nunber:; of ex- rteiced and inexperienced scientists, the existence of
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good research fac ilitiese at the major statioins and a reasonably cpod 
working relat:ionship with the univers'ity. With the excepton of MatoposO 
Research Station wherie there is now a critical shortage of sonior 

scientists, it would seem appropriate to continue and strenqthen the
 
program of on-the-job pos:tqraduate training and ipha;ize the training 
role 	of the more senior scecntists whose valuable experience should be 
tapped for this purpose. Such traiingi would. however. need to be 
reinforced with :tudy v:sts and short technical courses overseas as 
considered Aqpropriate.
 

The 	masters deogjr trailing program for eligible ::cienitists in the 
livestock aod pastures divis ion, which is detailed below And swuinarized 
in Tat e 25, is con;ide red to he the minimtum necessary to maintain viable 
research programs at the main research stations. Some Additional 
training will also be required for the supernumerary staff that are heing 
recommended in order to strengthen specific programs. (See Chapter 9.)
 

The Grass lands and Henderson Re~search Stations 

Most of the reseach officers at these two stations have received 
suitable training. or are already registered for M.Phi1. degrees at:UZ 
and are being effectively siipervised by DR & SS ad uniVersty staff. 
There 	is however an urgent need to fill vacancies for paoture science 
scientists and for the cre-ation of some supernumerary posts in critical 
areas 	where continiuity of re:;p:ch and services must be ensured for the 
future.
 

Three candi date: are assessed as eliqinle for masters training (one at 
Grasslands and two at lienderson). It is recoimmended that these three 
candidates he t:rana:i on the job by registering far the M.Phil. degrees 
at UZ in 1985, (one in the area of reproductive physiology and two in 
animal nutrition). Supervision arrangementq for these candidates are at 
present satisfactor.. 

Tile Matopos Research Station 

The Matopos Research Station presents a special case where the training 
requirements have become greatly accenituated by the loss of four 
experienced scient:ists during 1983. There are now only two senior 
scientists (animal breeding and plant ecology), one oL whom also heads 
the station, and six young scientists in urgent need of training. The 
distant location of Matopos in relation to the university and other 
stations, the lack of expertise in some priority areas of research, and 
the need to avoid overloading the existing senior research and management 
staff with sipervi:ory duties. calls for iimnediate and specific 
investments in both overseas And local t raining, And in research 
support. It is recommended therefore that the follow ing arrangements be 
made for those: t:ra"1 ioesciin tK:;; 

* one 	to be 5 clit foc a t:wo-vea M.Sc. degree iii range management 
(preferablv in the United States) in 1985. 

one 	 to be sent for a one-year M.Sc. course in animal breeding
 
(Edinburgh oc elsewhei-e) in 1986.
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Table 25. Outstanding Masters Degree Training Requirements for
 
Livestock and Pasture Scientists, July 1984. 

1 year 2 year 
M.Phil/UZ M.Sc.O/S M.Sc.O/S 

Additional 
1985 1986 1985 1986 1985 1986 Foreign 

Scientists 

Henderson R.S. 
Livestock 2 0 0 0 0 0 0 
Pastures 0 0 0 0 0 0 0 

Sub-total 2 0 0 0 0 0 0 

Grassland RS 
Livestock 1 0 0 0 0 0 0 
Pastures 0 0 0 0 0 0 0 

Sub-total 1 0 0 0 0 0 0 

Matopos RS 
Range Livestock 
Nutrition 1 1 0 1 0 0 1 
Livestock Brdg. 0 0 1 0 0 0 0 
Range Management 
& Ecology 0 0 0 0 1 0 1 

Sub-total 1 1 1 1 1 0 2 

Makoholi ES 0 1 0 0 0 0 0 

Dairy Services 1 0 0 0 0 0 0 

GRAND TOTAL 5 2 1 1 1 0 2 
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* one 	to register for the an overseas M.Sc. degree in range/animal
 
nutrition in 1986.
 

* one 	to register for the M.Phil. degree in biochemistry at UZ in 1986. 

* one 	to register for the M.Phil. degree in nutrition (with an analytical 
chemistry bias) in 1985. 

In the last two cases opportunities shoulc be sought for short-t-erm
 
courses 
 that would enable the candidates to strengthen their academic
 
background in their major 
 subject areas during the period of registr-ation. 

In addition to these training requirements, there is an urgent need to 
strengthen inediately range nutrition and range management research. 
The team recommends therefore that two experienced expatriates be 
recruited on three year contracts to provide expertise in these two areas 
of research. These scientists are essential in order to provide a 
balanced research program. Apart from their 	direct research inputs in 
the programs, they should also have explicit training responsibilities
 
for trainee scientists.
 

Makoholi Experiment Station 

One livestock scientist at the station is eligible for masters training

and it is recommended that he should register for an M.Phil. 
in animal
 
science at UZ in 1936. Adequate arrangements will have to be made for
 
the planning of his program and the supervision of his work both in the
 
department and the university. Ileshould also be required to take a
 
suitable short course during the period of registration for the M.Phil. 

Dairy 	Services
 

The existing staff in dairy services are relatively well trained in
 
relation to their functions in services and some research. 
 The major

training need here is for short courses 
in the more technical areas of
 
dairy 	services. This can be achieved through short-term attachments and
study visits to major dairy installations and establishiments overseas. 
The team recoimnends that one of the dairy officers who has had five years
experience register for tne M.Phil. degree at UZ in 1985.
 

8.3 The R search Services Division 

Training requirements for the present stock of scientists in the Plant
 
Protection Research Instit te, the Chemistry and Soils Research Institute
 
and the other units and services in this division are presented below and 
summarized in Table 26. 

The Plant Protection Research Institute
 

Two scientists are deemed eligible for posrgraduate training. The 
nematologist should -egibt-r for an M.Phil. degree at UZ in 1985, and the 
entomologist should be sent for a one year olerseas M.Sc. course in 
1985. The only experienced entomologist is also head of the institute. 
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Table 26. 
 Outstanding Masters Degree Training Requirements for Research
 
Services Scientists, July 1984. 

M.Phil/UZ 
1 year 

M.Sc.O/S 
2 year 

M.Sc.O/S 

1985 1986 1985 1986 1985 1986 
Additional 
Foreign 

Scientists 

Plant Protection RI 
Entomology 
Pathology 
Nematology 

0 
0 
1 

0 
0 
0 

1 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

1 
0 
0 

Sub-total 1 0 1 0 0 0 0 

Chemistry & Soils RI 
General Analyt. lab. 
Special Analys. lab. 
Crop Nutrition 

0 
0 
0 

1 
1 
0 

1 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

Pedology & Soil 
Survey 
Soil Prod. Lab. 

0 
0 

0 
0 

1 
1 

0 
0 

0 
0 

0 
0 

0 
0 

Sub-total 0 2 3 0 0 0 0 

Biometrics Bur. 0 0 1 1 0 0 0 

Herbarium & Bot. 
Garden 0 0 1 0 0 0 0 

Seed Services 0 0 0 1 0 0 0 

Information Svcs. 0 0 0 0 0 0 0 

GRAND TOTAL 1 2 6 2 0 0 1 
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The trainee entomologists will need considerable guidance and there are
also sizeable in-service training needs ;n pest control methods andgeneral plant protection technology. It is recommended therefore that a
senior expatriate entomologist is recruitd for a period of three years.This officer should also assist in the establishment of the regional
plant protection stations. 

The Chemistry and Soils Research Institute 

The training requirements of the Chemistry and Soils Research
Institute involve both local and overseas courses in areas ranging from
analytical chemistry to 7oil microbiology. Five of the existing staffeligible for training are recommended for the following postgraduate 
degrees:
 

* one to be sent overseas for a one year M.Sc. course in analytical 
chemistry (with emphasis on methods) in 1985. 

* one to be sent overseas for a one year M.Sc. course in pedology and 
land evaluation in 1985. 

two to register for M.Phil. degrees at UZ in analytical chemistry in 
1986. It is also recommended that both candidates be given
opportunities for short courses overseas to study special

analytical techniques and instrumentation as integral part,, of 
their postgraduate training prog:ams. 

* one to be sent overseas for a one year M.Sc. degree in soil
 
microbiology in 1985. 

The team recommends that, in view of the progressive introduction of new analytical methods and equipment, provision should be made for two
short-term consultants to visit the institute to offer advice and

generally assist national 
research personnel in these areas. These
 
visits are 
necessary because of the increasing pressure for faster and
 
more comprehensive services, especially with the expansion of services to
 
the communal and resettlement areas.
 

Information Services
 

It is essential that DR & SS has effective library and public

relations services. It is recommended therefore that the officer in

charge of this unit be sent overseas for a one year masters degree in
library science or information science in 1986. 
 During his absence it

will be necessary to have a short-term library/information science
 
consultant. 
We suggest that attempts be made to secure such a consultant
 
through technical assistance and that a research technician level person

should also be appointed to act as an 
assistant to the Information
 
Officer.
 

The Biometrics Bureau
 

With two officers currently undertaking postgraduate degrees in the
 
U.S. and Canada, the Bureau should be reasonably well staffed to fulfil
 
its service and training finctions when they return.
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In respect of the two other trainees eligible for postgraduate

training, it is recommended that both candidates be sent overseas for one
 
year M.Sc. degrees (one in 1986 and the other in 1987), 
since there is no

suitable training in agricultural statistics currently available in

Zimbabwe. 
 The team suggests that one of these candidates should
 
specialize in the use of statistical methods for livestock research.
 

The Herbarium and Botanical Garden
 

The main outstanding training requirement in the Herbarium and

Botanical Garden is the need to upgrade the expertise of the officer in

plant taxonomy. It is recommended therefore that this officer be sent
 
overseas 
for a one year M.Sc. degree in plant taxonomy in 1985.
 

Seed Services
 

The Seed Services Unit is currently undergoing important staff
 
changes and the total picture of training requirements may not be clear

until all vacancies are filled and replacements designated for all
retiring staff. Furt!h.z:more, it is recognized that most cf the training

for seeds services will have to be done locally on-the-job by utilizing

e~pertise, both in-country and from overseas. 
 The team recommends
 
therefore that priority be given to the training of research ofticers and

technicians in accordance with the strategy of in-country technical
 
courses outlined in Chapter 7 and developed in more detail later in this

chapter. However, one 
trainee scientist should undertake a one year

M.Sc. course in s3ed technology in 1986.
 

The Animal Production Systems Project
 

The team was impressed by the proposed arrangements for the training

of research officers and technicians working with this project. 
The
decision to recruit an agricultural economist is of particular interest.

However, if agricultural research in Zimbabwe is to focus successfully
 
on technology generation and adaptation for resource-poor communal

farmers, it is essential that more social scientists are employed by DR &

SS. There is 
a relatively large group of agricultural economists in the

Ministry of Agriculture from which the Department could recruit this

expertise. Once appointed, these officers will 
require short training
 
courses 
which deals with on-farm and farming systems research
 
methodologies.
 

8.4 Research Technicians
 

In accordance with the training strategy for DR & SS discussed in

Chapter 7 and, on the basis of a careful assessment of the current

staffing situation and training requirements in the Department, it is
recommended that the following in-service courses be organized for
 
research technicians:
 

A short course of about 
two weeks duration in statistics and field
 
experimentation for field research technicians. 
This would be an

introductory course on the concepts and applications of statistics in

field experimentation, and should be given at least yearly on a
 
regular schedule.
 



6 6
 

A short course of about two weeks duration in expeiiunental dcign and 
analysis. This should be a more advanced course for expo rielced 
research technicians and even for some scientists. This course 
should also be scheduled and g iven at least once a year. 

A course of about 4-6 weeks duration Ln crop protectiotn tciiim.oq. 
This should be for field and lboratory technicians in PP[R and some 
field stations. The ciourse shoul oinpha:;ize coc-!pts )t post and 
disease control, use and app] icotion of crop protect 1o equipmelit: and 
chemicals and procautions in the appl icaLion of plan. p ot-ction 
methods on small fa ms. There hould be a strong procL aY omnpolient. 

" A special ised short -teorm course in soi I arid plant. ainIyI , I 
techniques (2-3 ;.ook:;). Thi:; course will be for reseatch teLchnicians 
in the Chemistry and Soil; Research histLitute and shouild ho given 
with special ornt tion to the services reouirements of Z;imbabweoan 
agriculture and Lhe facilitie:s rvailable o: planned for I)&SS. 

" A specialized two week course on sc.otit icrt mainly 
for technicians for the laboratory ba:i;e i n.t itLte; e.g. CSRr, P'RI.
 
This course should also focus on e-:istineg instruments in the
 
Department and emphasize application and anoteniance.
 

" A short 2-3 week course on seed inspection and certification. This 
course should aim at the training of technicians in both field and 
laboratory aspects of seed inspection and certification. It may be 
given once every other year until all the technicans are fully 
t rained. 

Courses (ili). (iv), and ( ) are required as soon as possible; they 
should be repeated, if and when necessary. In additiAn to these, other 
in-country technical courses as identified by heads of institutes and 
stations may need to be mounted to upgrade the expertise of technicians 
in specific areas of research training. 

For tile courses indicated above DR&SS will need to seek the 
assistance of other institutions such as the University, the Polytechnic, 
AGRITEX; other persons with expertise froin the private sector; and in 
some cases, external agencies. Research technicians should be encouraged 
to participate in relevant courses mounted by AGRITEX such as 
public-speaking, farm management, etc. Finally, more field technicians 
should be given lie opportunity to attend the UZ/CIMUYT on-farm and 
farming systems research training courses. 

The team has not attempted to make specific recommendations 
concerning the attendance ot research technicians at short courses held 
at overseas institutions. This will reed to be done by the training 
officer working in close collaboration with the DR & SS Directorate and 
institute/station needs. However, institutions and countries offering
 
potentially useful courses are listed in Appendix 4.
 

http:tciiim.oq
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8.5 Training Requirements for Additional Staff 1984-1988
 

Having discussed at some length the training requirements of existing

senior research staff employed by DR & SS, it is now necessary to
 
consider briefly the training requirements for the additional scientists
 
and technicians who are 
likely to be recruited between 1984-1988. This 
will allow estimates of total toiaining requirements during this period to 
be derived. 

There are two possible sources of demand for additional scientist and 
technician recruits in the future: (1) replacements for staff who leave 
DR & SS and (2) net additions to the present stock of personnel either as 
a result of the filling of vacancies or, thereafter, increases in the 
overall staff establishmer s permitted by the Public Service Commission.
 
Each of these sources of cemand will be dealt with in turn. 

The Rate of Attrition
 

The number of staff who will have to be replaced will depend on .he
 
wastage or attrition from DR & SS. The rate of attrition, for say,

research scientists is the average number who die, 
retire or resign to
 
take up employement elsewhere, expressed as a percentage of the initial
 
stock of scientists.*
 

In 1983 the 
rate of attrition of research and experimental offices
 
was 23.9% and for research technicians 19.2%. However, it is necessary
 
to disaggregate the resignation data further in order Lo take into
 
account differences in the rates of attrition of African and European

staff members. 
Thus, for African and European research scientists the
 
rates of attrition in 1983 were 7.4% and 45.0% respectively. The
 
corresponding figures for research technicians were 20.6% and 16.0%.
 
Analyzing the destinations of research staff also provides impoctant

additional information on the attrition issue. 
 As can be seen 'rom Table
 
27, nine of the 18 European scientists went overseas and, of those who
 
have stayed in Zimbabwe, at least five are 
known to be working for
 
private sector employers. Of the four African scientists who left, two
 
went to other public sector organizations and two joined the private 
sector. The situation with regard to technician attrition (see Table
 
28), is potentially more worrying for DR & SS given the relatively large

numbers involved, in particular among those who left for private sector
 
employers.
 

The likely rates of attrition among African and Euiropean scientists
 
and technicians employed by DR & SS between 1984-1988 will depend on many

factors. One set relates to the underlying functioning of DR & SS, which
 

* In practice however, deriving this figure is considerably more
 
difficult. With regard to the DR & SS questionnaire data, the rate of
 
attrition has been calculated as: 1983 resignations/(December 1983 stock
 
+1983 resignations -1983 appointments).
 



Table 27. Destination of European & African Research Scientists, 
1983.
 

Division 
Civil 
Service 

Educ. 
Instit. 

Other 
Parastatal 

Private 
Sector Overseas 

Not 
Known Totals 

CropsE 
A 

0 
110 

0 0 2 
0 

0 
0 0 2 

Sub-total 

Livestock and Pastures E 
A 

1 

0 
0 

1 

1 

0 

0 
0 

2 

3 
1 

0 

5 
0 

1 

1 
u 

5 

10 
I 

Sub-total 

Specialist Servics E 
A 

0 

0 
0 

1 

0 
0 

0 

0 
0 

4 

04 
1 

5 

0 

1 

0 

1I 

5 
1 

Sub-total 

E 
A 

0 

0 

0 

1 
1 

0 

0 
0 

1 

5 
2 

4 

9 

0 

1 

3 

0 

6 

1C 

4 

0 

GRAND TOTAL 2 0 7 9 3 22 

E = European; A = African. 



Table 28. 
 Destination of European and African Resaarch Technicians, 1983
 

Division 
Civil 

Service 
Educ. 

Instit. 
Other 

Parastatal 
Private 
Sector Overseas 

Not 
Known Totals 

CosE 

Sub-total 

Livestock and Pastures 

Sub-total 

Specialist Services 

Sub-total 

A 

E 
A 

E 
A 

E 
A 

0 
2 

2 

0 
0 

0 

0 
0 

0 

o 
2 

0 
2 

2 

0 
0 

0 

0 
2 

2 

0 
4 

0 
0 

0 

0 
1 

1 

0 
1 

1 

0 
2 

2 
1 

3 

0 
0 

0 

0 
3 

3 

2 
4 

0 
0 

0 

1 
0 

1 

0 
0 

0 

1 
0 

13 
0 

1 

0 
0 

0 

0 
0 

0 

1 
0 

5 

8 

1 
1 

2 

0 
6 

6 

4 
12 

GRAND TOTAL 2 4 2 6 1 1 16 

E = European: A = African. 
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in turn is influenced by the nature of tile organizational structure,
 
quality of research management, terms and conditions of service for
 
research personnel, and patterns of promotion. A second set of factors
 
concern developments at the national level in the labour markets for
 
agricultural research personnel and, more generally, agricultural and
 
science graduates.
 

Table 29. Target Recruitment for Scientists, 1984-1988.
 

1984 1985 1986 1987 1988
 

Replacements for African Officers 7 7 8 8 8
 
Replacements for Eui'opean Officers 7 5 4 3 2
 
Recruitment for Va.ancies 5 5 5 3 3
 

19 17 17 14 13
 

It is clearly very difficult to say with any degree of certainty how
 
all these multifarious factors will influence the staffing situation in
 
DR & SS but, after careful consideration, the team believes that the
 
rates of attrition for African and European research scientists will be
 
8.0% and 25.0" respectively for the period in question, and 15.0% and
 
20.0% for African and European research technicians. In order to
 
maintain current staffing levels with these rates of attrition, annual
 
recruitment levels between 1984-1988 for scientists and technicians will
 
have to be maintained at the level shown in Tables 29 and 30. While
 
these levels of recruitment for attrition may be difficult to attain
 
during the early part of this period, they should be easier to maintain
 
thereafter, given the higher levels of projected output from the
 
university and colleges of agriculture.
 

Table 30. Target Recruitment for Research Technicians, 1984-1988.
 

1984 1985 1986 1987 1988 

Replacements for African Officers 9 8 7 5 5 
Replacements for European Officers 5 4 3 2 2 
Recruitment for Vacancies 11 11 11 11 11 

25 23 21 18 
 18 
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Vacancy Ind .:;taiablimentii Lovels 

Since a comprehei j pla11 for aqlriciiltu'a l research for tile next
 
5-10 years has not yet b,l ld:v, cd, 
 no detailed estimates are
 
available on proposed i,,i acih It:Ioii; t:o 
 the stocks of research scientists 
and other support jtaff. [lit-.i and e111ec responsestion..aire indicate 
however, that n,ior pI, S 25 ii.: ,Iit are inoCe conce rned to consolidate 
the pres;ent numijberc of .;ar ' h :;cale of recruitment in
 
recent rearf , l
ind the (-n-il! i.r i'n- of research personne1. This
 
was also t,11 ,Ii t/It , I k,n1 11 11 \ I I i A E
P[lj) ja Lma[ ricultural t ensioil 
and Re I t,ecarh j,,,:-i-p t whl-.i l - I -i IIn t- iiicrias s in .sonlior 
staff establoi;hiunt - l IR{ 5I-;l. iii-l- , a I oslouc i:; has Leell 
suggested that li , S i'.s-.irh Lihlu.t: ;ih ld i)i-ci ased in order to
 
allow a greater-- colnmit in-lilt Of t-'.. COiiuinuna,1 research
t0 area 

(equivalarit to c I iofiaqriuI tina! Gup 
 of' this sector), levels of 
funding are al arcad, rilatLi hijh (1.1!i; of agrIcultuCal GDP in 1982)

and, with Hi-
 pi'--<-ut fir tiiial 5tiiV'cin in the joveruinlit sector, just 
rnaintainina thc pres, iitt Ivl of expen ii rca l termsIntur,-' will he a
 
ma jor o ecCt I. 
 ThuL , 1 - rc oiuu,1 ded that DR . SS :sioili i only plan 
to fill tihe ,:.:ist: ru .- acin- in its currint estahllshncutis for research 
scientist: and techniciins duiinq 198.-1988. Thii amount 25 and 21111 to 

posts respecftlvely ".which gi'V-, t.h-1 
1 h 1ev,,( sof recru itinent required
 
just to ompeisatc for i-siqiation:; , can probablv, only be filled
 
gradually duciiq 
 Tintai ive ieleiis 

29 and 30.
 

the 	 J'ciod. " are preseiited in 'Fables 

Stnp tl]-'rl iresniiiu 

While the teamcdoes not be liv, U thef ould be any netthat r 

additions to DR & SS's etablishient during the period 1984-1988, there
 
is a need for a numIMe r of citpe rnumerary posts to be created. These are
 
required whre there are:-:pc r ieced sciectists and technicians who are
 
nearly at tih nd of their caii-c hut do not have young officers
 
training on the 1up0r'.iion. appropriate
lob under tlheir. Clearly. if 
vacancies e;.:Lrat ii1 the i ::t tutec/:tat ions wiheie thesre individuals are 
working then this prole notcn can he ie latLiv ely casily solved. This is 
the case, hohe. , shec.r acci .iuicy le; lot e-ist. The oftier 
jistifEicatioii for the appointinent of isti[eriiieiarieswhere there are
 
insuffiriciIt nisiume r';of rcariarch 
 t echn icians to carry out programs, 
especially lihuire..-,a r:cienti;ts have to attend coursework overseas. 

After careful -::aiiiation of the staff situation in DR & SS, the team 
recommends thit supe rimi iiic',a Sie;: in th2 following research programs should 
be appointed: 

One pastuic re'saJh :iit ti st
 
One scuentist for t:h, lIe ibarinn aind Botanical Garden
 
One res2arch trchnician for the potato team, CBI
 
Two re-.earcih t,,chnica ii; for Mat:opos Pesearch Station
 
One resea rch tecfoiian Icr t.he [-equme rnnoCulait factory at
 

Grasslands Research Stat ion
 
* 	 One research technician for the lierbarium and Botanical Garden 

One research technician for the Information Services 
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Quantitative Estimates of Future Training Requirements 

Until research programs for the 
next 5-10 years are developed, it is
 
not possible to specify the precise training requirements of the

scientists and technicians 
 who will be recruited during 1984-1988. 
However, on the basis of the proposed training plan, ppro.::imate
estimates of the overall nunbers of senior research personnel needing to
undertake long and short term training courses can be derived. 

First, recruitment levels for scientists and technicians wili justify
an annual induction course for each group. Second. with two yea rs of

on-the-job training 
 required before scientist t rainees are a Ilowed to

register for M.Phil. and M.Sc. 
 degrees and. assuming that during this

period, 75.01 of each annual intake of 
rec ruits will actually start Post
graduate training (taking into account att rition and unsuitable 
candidates), then a total of 40 t rainees will need to he trained at the 
masters level between 1986-1988 (14 in 1986, 13 each in 1907 and 1988).
Third, with the proposed rec ruitment of scientist and technician 
trainees, total short course training requirements will remain at
unchanged, requiring therefore that the short training funds (both for
in-country and overseas courses) are, in real terms, maintained at their 
1984 levels.
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CHAPTER 9
 

IMPLEMENTATION
 

9.1 The Cost of therainig Plan-


Estimates of the nuber of DR & SS scientists who will need to go for
M.Sc./M.Phil. degrees during the period 1904 - 1988 are presented in

Table 31. It has been assumed these will
trainee', undertake the three
 
types of masters 
 program in the sam, propoIrtions as has been recommended 
for 1985 and 1986. The :,s of th,;.' mAters programs cannot be

ascertained precisely, particularly qvn the flexible nature 
of the 
M.Phil. coursework at th, University of Zihbab
Ib. However, it has been
assumed that ( i ) the ae.''iage cost. of tie Type 1 course will be

approximately Z$15,000 per t ra i ii (ii) nost Type 2 -- one year M.Sc. 
courses will be undertak.i at British invers ities. The cost of a one 
year M.Sc. course in the 1/ni tad Kin idom in 19P l4is approxima tely E9.000 
(Z$12.000). (iil) The appro:.: nate cost of a two year IL.Sc. in the United 
States is Z$40.000. 

Table 31. Total M.Sc./M.Phil. Training Requirements, 1985-1988. 

Existing Staff 
 Newly Recruited Staff 1984-1986
 
1985 19F,6 Totals 1986 1987 1988 
 Totals
 

M.Phil./UZ 
 8 14 22 
 6 7 7 
 20

1 yr. M.Sc. 10 3 13 
 7 5 
 5 17

2 yr. M.Sc. 2 0 3 1 1 1 3 

Totals 
 20 17 37 
 14 13 13 40
 

The total costs for each of these M.Sc./M.Phil. programs are
presented in Table 32. In addition, another Z$70,000 has been budgeted
 
to allow D.Phil. students to visit universities overseas while 
undertaking the research for their thesis. 

With regard to short courses for scientists and technicians, it can 
be seen from Table 32 that the costs of DR & SS short-courses have been 
estimated at between Z$40-u.000 per anniun. Overseas short courses and 
contact 
visits will require funds of $70,000 per annum. The two annual

induction courses. one each for scient-istf, and technician trainees, will 
cost approximately Z$20.000 and the annuai 
manaement course 
Z$25.000.
 

Finally, the coos of personnrel with major training responsibilities
have also been incliided under a separate hKading in 
Table 32. The
technical assistance estimates have been based on those presented illthe 
IFAD/rBRD Staff Apprai wal 
Report (i.e. Z$7,400 per month). although these
should be treated as maximum estimates since the team helie '.s that the
experienced scientists required should be able to be recruited at much
 
lower cost.
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Table 32. Estimated Cost of the Training Plan (Z$ '000)*
 

1985 	 1986 1987 1988 Totals
 

1. 	 Postgraduate Courses
 
M.Phil./UZ 120 105
300 105 630
 
M.Sc. 1 year 
 120 	 120 60 60 360
 
M.Sc. 2 year 	 40 40 180
60 40 

D.Phil. 
 15 	 15 20 20 70
 

Sub-total 
 295 	 495 225 225 1,240
 

2. 	 Short Courses and Contact Visits
 
DR & SS In-Service 40 50 190
45 50 

Overseas 
 70 	 70 70 70 280
 
Induction 
 20 	 20 20 20 80
 
Management 	 15 25 
 25 	 25 100
 

Sub-total 
 155 	 160 165 165 645
 

3. 	 Training Personnel
 
Supernumararies 64 72 280
68 76 

Full-time Technical Assistance 620 620 620 - 1,860

Training Officer 25 25
25 25 100
 

Sub-total 
 .. 	 713 717 101 2,240 

GRAND TOTAL 
 1159 	 1368 1107 491 4,125
 

* in 1984 prices. 

9.2 The Traininq Officer
 

The detailed preparation arid implementation of the proposed

training plan for DR&SS should be the responsibility of a training

officer. The team recommends therefore that a training officer be
 
appointed as soon as possible. 
 In view of the critical importance of the
 
training function in DR & SS it is also recommended that the training

officer be directly attached to the office of the director in order to
 
avoid any possible complications that might arise if he/she was formally
 
a member of one of the three divisions, and so that this person can work
 
closely with members of the Directorate and other senior managers in
 
DR&SS. Furthermore, it is apparent that the size and complexity of th2
 
training requirements in DR & SS are such that the training officer will
 
need to work full time and exclusively for DR & SS.
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Functions and Responsibilities
 

The functions and responsibilities of the training officer should be
 
as follows:
 

To develop and review annual and periodic training plans for 
the department in consultation with the various heads of 
divis ons, institutes, and stations. 

To liaise with the university, polytechnic, agricultural 
colleges and other institutions in the levelopinent of suitable 
training programs/couLrSes for scientific and technical staff of 
the department. 

To compile and maintain detailed information on relevant 
training progcrams in-country and overseas and to periodically 
circulate this information in an appropriate form to senior 
manager in DR&SS.
 

To plan and organize suitable in-service training courses for 
DR&SS staff in consultation with heads of institutes, units, or 
services.
 

To liaise with AGRITEX and other relevant governmental 
departments concerning matters of training. 

To arrange periodc reviews of training courses offered to DR & 
SS staff.
 

To liaise with IARCs on matters of training. This will 
probably require visits by the training officer to [ITA, CIAT, 
ICRISAT, and ILCA soon after his/her appointment. 

To compile and maintain zelevant documentation on trainees in 
the department.
 

To compile annually a report on the training facilities in the 
department. 

To assist and facilitate the preparation of training materials
 
for in-service training and other presentations on training in
 
the department. 

Establish evaluation and record systems for training and 
followup activities.
 

Attributes
 

The minimum requirements for the post of training officer in DR&SS 
are that the individual must have a proven record as a competent
 
administrator at a senior level in large, preferably public service, 
organizations and capable of interacting effectively with a diverse range
 
of personnel. It is also highly desirable, but not essential, that the
 
training officer has (i) an agricultural research or agricultural 
education background and (ii) previous experience in managing training 
programs.
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An individual with the above qualities and e:perience is only likely

to be attracted to DR&SS if he/she is appointed at a senior level. 
 The
 
team recommends therefore, that the training officer should receive the
 
same conditions of service 
as a chief research officer in DR & SS.
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APPENDIX 1
 

People we met
 

Ministry of Agriculture, Harare
 

Mr. P Mupawose 
 Secretary of Agriculture
 
Dr. S. Muchena 
 Deputy Secretary of Agriculture
 

Department of Research and Specialist Services, Harare
 

Dr. P. R. N. Chigaru 


Dr. B. N. Ndimande 


Crops Research Division
 

Mr. R. Fenner 


?r. E. E. Whingwiri 


Mr. C. Ndebele 


Mr. J. N. Mushonga 

Mr. V. Gwarazimba 

Mr. A. N. Mashiringwani 

Mr. A. Z. Chiteka 

Ms. K. Mtindi 

Mr. M. J. Joya 


Mr. G. G. Rabey 

Mr. G. B. Jones 


Mr. T. Mashavira 


Mr. P. Marerwa 
Mr. M. Chuchu 
Dr. J. H. Brettel 

Mr. M. L. Vogel 

Mr. L. R. Msika 

Mr. N. Madzogo 


Directorate
 

Director
 

Deputy Director
 

Assistant Director
 

Agronomy Institute
 

Head of Institute
 

Technician, Crop Production Unit Matopos
 

Crop Breeding Institute
 

Senior Research Officer, Small Grain Team
 
Experimental Officee, Millet Breeding
 
Research Officer, Winter Cereals Team
 
Research Officer, Groundnut Breeding
 
Research Officer, Sunflower Breeding
 
Principal Research Technician, Potato
 

Breeding
 

Cotton Research Institute
 

Principal Research Officer, Head of Station
 
Technical Cooperation Officer (ODA),
 
Cotton Research Team Leader
 
Experimental Officer, Cotton Agronomy
 
Research Technician, Agronomy
 
Researuh Technician, Agronomy
 
Chief Research Officer, Team Leader,
 
Pest Research
 

Horticulture Research Centre
 

Acting Officer-in-Charge
 
Experimental Officer
 
Farm Manager
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Livestock and Pastures 
Research Division
 

Dr. J. L. Grant 
 Assistant Director
 

Giasslands Research Station
 

Mr. S. Sibanda 
 Research Officer, Livestock
Mr. C.R. Kiwanuka 
 Experimental Officer, Livestock
Dr. J. N. Clatworthy 
 Chief Research Officer, Head,
 
Veld and Pastures Section
Mr. P. J. Grant 
 Senior Research Officer, Pastures
Mr. A. R. McLaurin 
 Research Officer, Pastures
 

Mr. R. G. Adams 
 Farm Manager
Ms. L. M. J. S. Grant 
 Manager, Legume Innocu-:it Factory
Mr. E. Rusike 
 Research Technician, Anaiytical Laboratory
 

Henderson Research Station
 

Dr. C. T. McCabe 
 Head of Station

Mr. P. L. Wells 
 Senior Research Officer, Livestock
Mr. E. Kok 
 Experimental Officer, Livestock
Ms. A. Manyenga 
 Experimental Officer, Livestock
Mr. P. Spear 
 Research Officer. Pastures
 

Matopos Research Staticn
 

Mr. H. K. Ward 
 Head of Station
Mr. J. S. Dube Experimental Officer, Chemistry
Mr. P. R. Hatendi 
 Experimental Officer, Livestock Nutrition
Mr. D. J. Magava Experiment-l Officer, Biochemistry
Mr. R. Sibanda 
 Experimental Officer, Livestock Nutrition
Mr. M. L. Beffa Experimental Officer, Livestock Breeding
Ms. I. Chifamba Experimental Officer, Livestock Breeding
Mr. G. Moyo 
 Research Technician, Livestock 9reeding
 

Dairy Services
 

Ms. F. Gandwya 
 Dairy Officer
 

Research Services Division
 

Ms. N. R. Mugabe 
 Assistant Director
 

Plant Protection Research Institute
 

Dr. S. S. Mlambo 
 Head of Institute
 

Chemistry and Soils Research Institute
 

Mr. T. J. T. Madziva 
 Head of Institute
Mr. F. Tagwira 
 Officer-in-Charge, Crop Nutrition Section
Mr. R. Hondo 
 Research Technician, Foliar Analysis
Mr. E. J. Vere 
 Research Technician, Soil Survey
 

Special Analysis Laboratory Section
 

Mr. C. M. Mushambi 
 Officer-in-Charge
 



79
 

Soil Productivity Research Laboratory
 

Mr. J. Trounce Research Officer, Officer-in-Charge
 

Mr. J. E. Kuwana Experimental Officer, Microbiology
 

Biometrics Bureau
 

Mr. P. Walker Technical Cooperation Officer (ODA),
 
Head of Bureau
 

Mr. G. N. Harahwa Biometrician
 

Seed Services
 

Mr. D. B. Esterhuyse Principal Research Officer, Seed
 
Certification
 

Dr. T. M. Musa 	 Senior Research Officer, Seed Pathology
 

The Department_of Agricultural Technical Services and Extension 
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APPENDIX 2
 

Grading and Salary Structures in DR & SS
 

Research Scientists
 

The main grades and annual salary increments for research scientists
 
are presented in Table 33. 
 The 	team has the following general

observations to make concerning the appointment and advancement of
 
research scientists in DR & SS.
 

1. 	The overall percentage distribution of research scientists in DR & SS
in March 1984 was: experimental officers 38.5%, research officers
34.2%; senior research officers 14.9%; principal research officers 
8.8%; and chief research officers 3.5% (see Table 34). 

2. 	While there z.re 
nine annual inc,-ements to the research officer scale
 
barrier at Z$10,896, in practice this is normally reduced to four
 
years if (i) the officer has 
an M.Sc. on joining DR & SS or acquires

such a qualification during his/her first 
four years (as the team

recommends) and (ii)has been assessed as progressing in 
a
 
satisfactory way.
 

3. 	An M.Sc.scientist with satisfactory performance ev.,luations enjoys

relatively rapid salary increases during his/her F.rst four years of
 
employment at DR & SS (i.e. 44.0% during this period).
 

4. 	There are very few annual increments within the principal research
 
officer and chief research officer grades. Thus, "the 
high flyer"

progressing through the scale barriers as quickly as possible would
 
have reached the maximum salary of Z$16,872 in 15 years, with another
 
15-20 years of his/her career remaining, and earning only slightly
 
double the starting salary.
 

The team has the following recommendations to make concerning the

grading structure of research scientists in DR & SS:
 

1. 	The creation of an assistant research officer (ARO) grade to cover
 
the four year traineeship period.
 

2. 	The restructuring of the main research scientists grades, in

particular the principal and chief research officer grades 
so as to
 
create more attractive career prospects for experienced staff. This

will encourage them to remain at DR & SS long enough to become
 
productive researchers, thereby ensuring a sufficiently high rate of
 
return on training investments. 
Thus, the team recommends that the
 
starting point 
for the main grades should be as follows:
 

* 	 research officer at the beginning of year five 
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Table 33. 
 Existing and Proposed Grading and Salary Structures for
 
Research Scientists.
 

Years Basic Index 
 Existing Recommended
 
Service Salary*. 7536=100 Grades Grades
 

0 7536 100 RO ARO 
1 7920 105 
2 9072 120 
3 9528 126 
4 10896 144 SB SB 
5 12264 163 SRO RO 
6 12720 169 
7 13176 175 
8 13632 181 
9 1088 187 
10 14544 193 SB SB 
11 15000 199 PRO SRO 
12 15456 205 _SB 

13 15912 211 CRO 
14 16386 217 
15 16872 224 END SB 
16 PRO 
17 
18 
19 
20 SB 
21 
2? 

CRO 

23 
24 
25 
26 
27 
28 
29 
30 END 

k From 1/1/84 research officers and technicians have re. -ived a critical
 
area shortage allowance which is approximately 15.0% of the basic salary.
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* senior research officer at the beginning of year 11
 

" principal research officer at the beginning of year 16
 

* chief research officer at the beginning of the year 21. 

3. The extension of the (:1O :;alary scale with annual salary increments 
of approsriately 4.01!Y. 

Table 34. Percentage Distribution of Research Scientists and Technicians
 
by Main Grades.
 

Research Scientists 
 Research Technicians
 
EO RO SRO PRO CRO RT SRT PRT
 

Crops 
 26.5 41.2 20.6 .8 2.9 
 82.8 5.7 11.4

Lives-n j Pqtures 40.0 31.4 14.3 5.7 8.6 
 85.2 11.1 3.7

Research Services 
 46.7 31.1 14.3 14.3 0.0 
 90.0 10.0 0.0
 

Overall 
 38.5 34.2 14.9 8.8 3.5 85.4 8.5 6.1
 

Research Technicians 

The 	conditions of 
service for research technicians are more
 
complicated to analyze as 
a result of multiple entry points and tNe

generally more heterogeneous composition of this cadre. 
The 	following

observations will be confined to the core group of research technicians 
with formal agricultural diploma qualifications who comprise 95.0% of
research technician. in the crops division, 80.7% in livestock and 
pastures but 	only 24.0, in re!;earch services. 

1. 
The overall percentage distribution of research technicians in DR &
 
SS in March 198,0 was: research technician 85.4%; senior research
 
technician 8.5%; and principal research technician 6.1%. 

2. 	Comparing Tables 33 and 35 
it can be 
seen that there is considerable
 
overlap between the silsries paid to research technicians and
 
research scientists. 
 , Ied, if it is assumed that the research

technician is award, I .- additional increments after two years
service and progresses v .,ut any delay through the two SB barriers
 
to the final research technician SB barrier (at year 14), then the

technician is earning Z$12,720 which is 77.6% of the salary of the
 
scientist at the 
same stage in her/his career. (This percentage

increases still further 
if the technician 
is awarded two additional
 
increments for 
"above avtrage ability" at the 	Z$9,072 scale barrier).
 

3. 	Two-thirds of all research tehnicians employed cannot advance beyond

the Z$12.720 scale barrier at year 
14 of their career and thereby

achieve promotion to senior research technician (SRT) and principal
researlch technician (PRT) grades. 
With a stable staffing situation,

this creates considerable frustrations as 
research cechnicians have
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to wait many years fow vacancies to arise in SRT and PRT 
establishments. Even with the high levels of recruitment in DR & SS 
in recent years, the percentages of research technicians with 16+ 
years of experience in crops, livestock and pastures and research 
services divisions were 20. 6%, 34.4% and 50.0% respectively in March 
1984. 

4. 	 No research technician can advance beyond the alid of the very short 
PRT grade with a maximum salary of Z$15,000. In theory. this barrier 
can he reached after 19 years of a technician's career, with at least 
another 20 years of productive work ahead of the officer. 

5. 	 The level of attrition for research technicians is at present twice 
as high than that of scientists because of their high market value as 
farm managers in the private sector and the considerably more 
attractive conditions of service and, in particular promotion 
prospects in other government departments, notably AGRITEX. 

The team proposes the following recomnendations concerning conditions 
of service for research technicians. 

1. 	 A single suitability boaLd (SB) bar for research technicians at the 
present salary of Z$10,890 (10 years of service) and the abolition of
 
the 	 additional qualification requirement at this SB harrier. 

2. 	Removal of the Z$12,720 SB barrier (year 14) and the repeal of the 
regulation that only two-thirds of technicians can advance beyond 
this point. 

3. 	A terminal point in the SRT grade 
at the present salar-y of Z$13,176 
(year 15). 

4. A terminal poinc for the PRT grade at year 20 and the creation of a
 
new chief research technician (CRT) grade until year 30 with an
 
extension of the salary scale with annual increments of 4.0% of
 
initial salary.
 

5. 	With the present high rates of attrition of research technicians, the
 
RS:RT income differentials should be maintained.
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Table 35. 
 Existing and Proposed Grading Structures for Research
 
Technicians. 

Years 
Employed 

Basic 
Salary (Z$) 

Index 
6024=100 

Existing 
Grades 

Recommended 
Grades 

0 6024 100 RT RT 
1 6384 106 
2 7536 125 
3 7920 131 
4 8304 138 
5 8688 144 
6 9072 151 SB 
7 9528 158 RT 
8 9984 166 
10 
11 

10896 
11352 

181 
189 RT 

SB _SB 
SRT 

12 11808 196 
13 12264 204 
14 
15 

12720 
13176 

211 
218 SRT 

SB 
SB 

16 13632 226 PRT 
17 14088 234 PC 
18 14544 241 PRT 
19 15000 249 END 
20 

21 CRT 
SB 

22 
23 
24 
25 
26 
27 
28 
29 
30 

END 



Table 36. Crops Scientists. July 1984.
 

Institution 


Agronomy Institute
 
Crop Production 

Crop Physiology 

Weed Research 


Sub-total 


Cotton R.I.

Breeding 

Agronomy/Physiology 

Pest Research 


Sub-total 


Crop Breeding I

Maize Team 

Small Grain Team 

Winter Cereals Team 

Oilseeds Team 


Sub-total 


Horticulture and Coffee R.I.

Horticulture R.C. 

Rhodes Inyanga E.S. 

Coffee R.S. 


Sub-total 


Lowveld P.S. 
Agronomy 

Horticulture 


Sub-total 


TOTALS 


Farming Systems Team 


Employment Highest Qualification 
Attained 

Undertaking Postgraduate 
Training 

Research Experience (Years) 

BSc MSc PhD MPhil MSc DPhil Phd 0-2 3-5 6-10 11-15 16+ 
Uz O/S UZ O/S 

2 
2 
2 

1 
1 
1 

1 
0 
1 

0 
1 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

2 
1 
2 

0 
1 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

6 3 2 1 0 0 0 0 5 1 0 0 0 

2(l) 
2 
3 

1 
1 
0 

1 
1 
2 

0 
0 
1 

0 
0 
0 

0 
0 
0 

0 
0 
1 

0 
0 
0 

0 
1 
0 

0 
0 
2 

1 
0 
0 

0 
1 
0 

1 
0 
1 

7(l) 2 4 1 0 0 0 0 1 2 1 1 2 

I 
1 
I 
4 

1 
0 
1 
3 

0 
1 
0 
1 

0 
0 
0 
0 

0 
u 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
2 

0 
0 
1 
0 

0 
0 
0 
0 

1 
0 
0 
1 

0 
0 
0 
1 

7 5 2 0 0 0 0 0 2 1 1 2 1 

2(1) 
2 
2(l) 

2 
2 
0 

0 
0 
1 

0 
0 
1 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

2 
1 
1 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
1 
1 

6(2) 4 1 1 0 0 0 0 4 0 0 0 2 

4(1) 
1 

2 
0 

2 
1 

0 
0 

1 
0 

0 
0 

0 
0 

0 
0 

2 
1 

1 
0 

0 
0 

0 
0 

1 
0 

5(1) 2 3 0 0 0 0 0 3 1 0 0 1 

31(4) 16 12 3 1 0 1 0 15 5 2 3 6 

4(2) 1 1 2 1 0 1 0 0 2 0 2 0 



Table 37. Crop Technicians. July 1984.
 

Institution 


Agronomy I
 
Crop Production 

Crop Physiology 

CART 

Weed Research 


Sub-total 


Cotton R.I.
 
Breeding 

Agronomy/Physiology 

Pest Research 

Field Management 


Sub-total 


Crop Breeding
 
Maize Team 

Oilseeds Team 

Potatoes 

Field Management 

Small Grains 


Sub-total 


Horticulture & Coffee RI
 
Horticulture R.C. 

Rhoyes Inyanga E.S. 

Coffee R.S. 


Sub-total 


Lowveld R. .
 
Agroncm)n 

Horticulture 

Field Management 


Sub-total 


TOTALS 


Employment 


6 

2 

1 

3 


12 


2 

2 

3 

1 


8 


I 

I 

1 

1 

0 


4 


1 

2 

2 


5 


3 

1 

1 


5 


34 


Local 


Dip. 


6 

2 

1 

0 


9 


2 

2 

3 

1 


8 


1 

1 

0 

0 

0 


2 


1 

1 

2 


4 


3 

1 

0 


4 


27 


Highest Qualification 


Attained 


O/S 


Dip. 


0 

0 

0 

3 


3 


G 

0 

0 

0 


0 


0 

0 

0 

0 

0 


0 


0 

1 

0 


1 


0 

0 

1 


Cert. 


or less
 

0 

0 

0 

0 


0 


0 

0 

0 

0 


0 


0 

0 

1 

1 

0 


2 


0 

0 

0 


0 


0 

0 

0 


1 1 


5 2 


Research Experience 

(Years) 

0-2 3-5 6-10 11-15 16+ 

3 1 2 0 0 
1 0 0 0 0 
1 0 0 0 1 
0 0 0 1 2 

5 1 2 1 3 

2 0 0 0 0 
1 1 0 0 0 
0 1 G 2 0 
0 0 1 0 0 

3 2 1 2 0 

0 0 0 1 0 
1 0 0 0 0 
0 0 0 0 1 
0 0 0 0 1 
0 0 0 0 0 

1 0 0 1 2 

0 1 0 0 0 
1 0 1 0 0 
0 1 0 0 1 

1 2 1 0 1 

1 0 2 0 0 
0 1 0 0 0 
0 0 0 0 1 

1 2 0 1 

11 6 6 4 7 



Tatle 38. Livestock Scientists, July 1984.
 

Institution 


Grasslands R.S,.
Livestock Unit 

Pasture 
 Psue31 


Sub-total 


Henderson R.S.
 
Livestock 

Pasture 

Poultry Unit 


Sub-total 


Matoos R.S.
 
Range Livestock Nutrition 

Livestock Breeding 

Veld Management & Ecology 


Sub-total 


Makoholi E. 


Dairy Services 


TOTALS 


(-) :foreign scientists
 

Employment Highest Qualification 
Attained 

Undertaking Postgraduate 
Training 

Research Experience (Years) 

BSc MSc PhD MPhil MSc OPhil Phd 0-2 3-5 6-10 11-15 16+ 
Uz O/S Uz O/S 

3(1)
3 

2 1 
1 

0 
1 

1 
0 

0 
0 1 0 1 0 0 

0 
0 

0 
2 

7 4 2 1 2 0 

8 
3 
1 

5 
3 
0 

2 
0 
1 

0 
0 
0 

2 
1 
0 

1 
0 
0 

0 
0 
0 

1 
0 
0 

4 
1 
1 

1 
1 
0 

2 
0 
0 

0 
0 
0 

0 
1 
0 

12 8 3 1 3 1 0 1 6 2 

4 
3(l) 
1 

3 
2 
1 

1 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

3 
2 
0 

0 
0 
0 

1 
0 
0 

0 
0 
0 

0 
0 
0 

8 6 2 0 0 0 0 0 5 0 1 0 2 

2 2 0 0 1 0 0 0 1 1 0 0 0 

6 4 2 0 0 0 0 0 4 1 0 0 1 

35(2) 24 9 2 6 1 2 1 18 6 2 6 



Table 39. Livestock Technicians. July 1984.
 

Highest Qualification 
Attained 

Research Experience 
(Years) 

institution Employment Local O/S ZNTC Cert. 
Dip. Dip. or less 0-2 3-5 6-10 11-15 16+ 

Livestock Unit 
Pasture 
Legume Innoculants 
Analytical Lab. 
Estate 

1 
2 
2 
1 
1 

1 
1 
0 
0 
0 

0 
0 
1 
0 
0 

0 
0 
0 
1 
0 

0 
0 
0 
0 
1 

l 
0 
0 
0 
0 

0 
1 
0 
0 
0 

0 
0 
1 
0 
0 

0 
0 
0 
0 
0 

0 
1 
1 
0 
1 

Sub-total 6 1 1 10 

Herderson R.S.Livestock 
Pasture 
Estate 
Poultry 

l(l) 
2 
2 
2 

0 
2 
0 
1 

0 
0 
1 
1 

0 
0 
0 
0 

1 
0 
1 
0 

0 
1 
0 
0 

1 
0 
0 
0 

0 
1 
0 
1 

1 
0 
0 
0 

0
0 
2 
0 

Sub-total 7 3 2 0 2 

Range tiutrition 
Livestock Breeding 
Velo man. & Ecology 
Est1,te 

1 
4 
2 
1 

0 
1 
2 
0 

0 
3 
0 
1 

0 
0 
0 

0 

1 
0 
0 

0 

0 
1 
0 

0 

0 
0 
0 

0 

0 
l 
2 

0 

0 
0 
0 

0 

l 
2 
0 

1 

SuD-total 8 3 4 0 1 1 0 3 0 4 
Makoholi E.S. 3 3 0 0 0 0 2 1 0 0 
Dairy Services 2(l) 0 2 0 0 1 0 1 0 0 

TOTALS 26(2) 12 9 1 4 3 4 8 2 9 



Table 40. Research Services Scientists, July 1984.
 

Institution 


Plant Protection R.I.
 
Entomology 

Pathology 

Nematology 


Sub-total 


Chemistry & Soils R.I.
 
General Analytical Lab. 

Special Analysis Lab. 


Crop Nutrition 

Pedology & Soil Survey 

Soil Productivity R.L. 


Sub-total 


Biometrics Bureau 


National Herbarium 


Seed Services 


Information Services 


TOTALS 


Employment Highest Qualification 
Attained 

Undertaking Postgradu3te 
Training 

Research Experience (Years) 

BSc MSc PhD MPhil MSc DPhil Pnd 0-2 3-5 6-10 11-15 16+ 
UZ O/S UZ O/S 

6 5 0 1 0 1 0 0 4 1 1 0 0 
3 0 3 0 0 0 1 1 0 2 0 0 
5(1) 3 2 0 0 2 0 0 0 4 1 0 0 

14(l) 8 5 1 0 3 1 1 4 7 3 0 0 

3 2 0 1 0 0 0 0 1 2 0 0 0 
4 2 2 C 0 0 0 0 3 1 0 0 0 
3(1) 
6(3) 
7(2) 

1 
4 
4 

1 
2 
2 

1 
0 
1 

0 
0 
0 

0 
0 
1 

0 
0 
0 

0 
0 
0 

2 
2 
2 

0 
2 
2 

1 
1 
1 

0 
0 
1 

0 
1 
0 

24(6) 13 8 3 0 1 0 0 11 7 3 2 1 

7(2) 5 2 0 0 1 0 1 4 2 0 0 1 

4(l) 4 0 0 0 0 1 0 1 0 0 0 3 

6 4 1 1 0 0 0 0 3 1 1 0 1 

1 1 0 0 0 0 0 0 0 1 0 0 0 

56(10) 35 16 5 0 5 2 0 23 18 7 2 6 



Table 41. Services Technicians, July 1984.
 

Highest Qualification Research Experience
 
Employment Attained (Years) 

Institution LoLal O/S ZNTC HND/ Cert. 0-2 3-5 6-10 11-15 16+ 
Dip. Dip. C&GII or less 

Plant Protection R.I. 
Entomology 2 0 0 0 0 2 0 0 0 1 1 
Patnology 3 1 0 1 1 0 2 0 0 1 0 
nematology 1 0 0 0 0 1 0 0 0 0 1 
Pesticide Registration 1 0 0 0 1 0 0 1 0 0 0 
Plant Inspection 6 2 2 0 0 1 1 0 1 0 2 

Sub-total 13 3 2 1 2 5 4 1 1 2 4 

Chemical ane Soil R.I. 
General Analytical Lab. 1 0 0 1 0 0 0 0 0 0 1 
Special Analysis Lab. 0 0 0 0 0 0 0 0 0 0 0 
Crop Nutrition 2 0 0 0 1 1 0 0 0 1 -
Pedology and Soil Survey 2 0 0 u 1 1 0 1 0 0 1 
Soil Productivity R.L. 2 0 0 1 0 1 0 0 0 0 2 

Sub-total 7 0 1 2 2 3 0 1 0 1 5 

Biometrcs Bureau 1 0 0 0 0 1 0 0 0 1 0 

National Herbarium 3 0 1 0 0 2 0 0 0 0 3 

Seed Services 1 0 0 1 0 0 1 0 0 0 1 

Information 0 0 0 0 0 0 0 0 0 0 0 

TOTALS 25 3 3 4 4 11 5 2 1 4 13 
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APPENDIX 4
 

Institutions and Countries Offering Potentially Useful Short Courses.
 

Crops 

Farming Systems Research 

Crop Research/Production 

Soil Fertility 

Soil Microbiology 

Soil Water Management 


Crop Genetic Resources 

Dryland Agriculture 

General Agronomy 

Horticulcural Research 

Fruit and VegetaLle Research
 
and Production 


Coffee Research 

Sorghum and Millet 

Oilseeds Research 


Potato Research 

Plant Breeding 

Soil Productivity 

Rhizobium Studies 

Seed Technology 


Livestock and Pastures
 

Mixed Farming Systems 

Animal Nutrition 

Dairy Research 

Pasture Science 


Pasture Seed Production 

Range Management 

Tropical Legumes 

Animal Breeding 

Animal Production Systems 

Dairy Services 


Research Services
 

Agricultural Chemistry 

Crop Nutrition 

Pedology and Soil Survey 

Soil Microbiology 

Analytical Techniques 

Soil Classification 

Plant Quarantine and
 

Plant Inspection 


- IITA, CIMMYT, ICRISAT
 
- IITA, ICRISAT, IRRI, CIMMYT
 
- ICRISAT, IITA, Australia
 
- INTSOY, IITA, Netherlands
 
- IITA, ICRISAT, IIMI
 

(Sri Lanka), Netherlands
 
- IBPGR, IRRI, CIAT, ICRISAT
 
- Australia, ICRISAT, ICARDA
 
- U.K., ICRISAT, IITA
 
- AVRDC, U.K., Kenya
 

- AVRDC, Netherlands, F.A.O.
 
- Kenya, Brazil
 
- ICRISAT, Nigeria
 
- INTSOY, Brazil, IITA,
 

ICRISAT, F.A.O.
 
- CIP, Netherlands
 
- Net!.erlands, U.K., U.S.A.
 
- CIAT, Netherlands, U.K.
 
- Hawaii, IITA
 
- ISTA
 

- ILCA
 
- U.S.A., ILCA, U.K.
 
- U.K., Denmark
 
- Australia, ILCA, CIAT,
 

Hurley (U.K.)
 
- Australia, ClAT
 
- U.S.A., Australia
 
- CIAT, Australia
 
- U.K., ILCA
 
- ILCA, Kenya, Mali
 
- U.K., U.S.A., Denmark
 

- U.K., IITA, U.S.A.
 
- ICRISAT, IITA
 
- Netherlands, U.S.A.
 
- IITA, U.S.A., U.K.
 
- U.K., IITA
 
- Netherlands, U.K.
 

- CPPTI (India), Kenya,
 

Australia
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Pest Control Technology 
Pest and Disease Management 
Nematology 

Plant Pathology 

Entomology 
Pesticide Analysis 
Seed Technology and 
Seed Services 

-
-
-

-

-
-

-

U.K., ICIPE, IITA, ICRISAT 
U.K., IITA, ICIPE, Nigeria 
U.K., U.S.A., Nigeria, 
Netherlands 
U.K., U.S.A., Nigeria, IRRI, 
Denmark 
U.K., U.S.A., IRRI, IITA, etc. 
U.K., U.S.A., Tanzania 

U.K., L.S.A., AVRDC 

Phytovirology - IITA, Netherlands, U.S.A. 
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APPENDIX 6
 

List of Acronyms
 

AGRITEX Department of Agricultural Technical Services and Extension 
CIAT Centro Internacional de Agricultura Tropical 
CIMMYT Centro Internacionale de Mejocamiento de Maiz y Trigo 
DR & SS Department of Research and Specialist Services
 
FOA Faculty of Agriculture
 
FSR Farming Systems Research
 
GCE General Certificate of Education 
GDP Gross Domestic Product
 
IARC International Agricultura Research Center 
IBRD International Bank for Reconstruction and Development 
ICRISAT International Center for Research in the Semi-Arid Tropics 
IDRC International Development Research Center 
IFAD Int-rnational Fund for Agricultural Development 
IITA International Institute for Tropical Agriculture 
ILCA International Livestock Center for Africa 
ISNAR International Service for ation-.l Agricultural Research 
MOA Ministry of Agriculture 
MLMDSA Ministry of Labour, Manpower Development and Social Affairs 
ODA OveLseas Development Administration 
PSC Public Service Comdtission 
USAID United States Agency for International Development
 
UZ University of Zimbabwe
 
ZNTC Zimbabwe National Technician's Certificate
 


