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INTRODUCTION

¢

In 1987 the Department of Agricultural Engineering approached the Netherlands
Government to support the establishment of the M.Sc. programme in Agricultural
Engineering and the M.Sc. programme in Land and Water as a follow-up after assistance
to the development of a B.Sc. Agricultural Engineering programme. The proposal was
approved and the project started that same year.

The objective of the project was:

to allow the Department of Agricultural Engineering to firmly establish the new M.5c.
programme. It was envisaged that towards the end of the five year period a full-fledged
university department, with both undergraduate and post-graduate programmes would
be operating on its own.

In the project document it was foreseen that a mid-term review should take place after
about two and a half years from the beginning of the project. It would look at possible
achievements, the relevance of the objectives at that moment and suggest adjustments,
if any. The joint donor recipient mission also had to report on the necessity of any final
evaluation. Details of the terms of reference can be found in Annex 1.

The mid-term review was carried out from 19-30 November 1990.
The team was composed of the following persons:

- Mr. G.W. Peter, education specialist, mission leader

- Prof. Dr. Ir. L. Speelman, agricultural engineering specialist

- Prof. G.C.M. Mutiso, sociologist, policy/management specialist

- Dr. F.J. Wang’ati, Consultant Agricultural Research Development

The evaluation report is based on documentation studies, discussions and interviews with
staff of the Department of Agricultural Engineering, past and present students of the
Department and with the relevant University authorities.

The review team would like to express its sincere appreciation to all persons that
contributed to the review by giving their time and information. Special acknowledgement
goes to Dr. D.K. arap Some and to Mr. K.J. Lenselink for their help in programming the
review exercise.

The team also wants to thank Mr S. Mundati for his assistance in typing the report and
Mr. J. Pit for his technical assistance.

We do hope that the efforts of the review team may contribute to the further development
of the Department of Agricultural Engineering.

Nairobi, November 1990
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BACKGROUND OF THE PROJECT

Project history v

The Netherlands assistance to the Faculty of Agriculture of the University of Nairobi
started in 1976. During this first phase focus was mainly upon developing the B.Sc.
Agriculture curriculum for the Crop Science Department. To serve that purpose,temporary
supernumeral teaching staff was provided as well as scholarships for staff development
abroad and material inputs.

Support was also provided for building construction and the Postgraduate Diploma course
in Irrigation and Soil Conservation.

A joint planning mission reviewed the project in June 1979 and made the following
recommendations:

- extension of the existing project for a period of five years;

- in addition to teaching special attention should go to research, the latter to be
considered as an integral part of the role of the University in the agricultural
development of Kenya;

- within the framework of the existing link between the University of Nairobi and
the Agricultural University in Wageningen the latter would be the recruiting
agency on the Dutch side;

- project progress would be reviewed annually, dealing with progress reports,
project staff, allocation of scholarships and funds, and future activities.

The Department of Agricultural Engineering belongs both to the Faculty of Agriculture
and the Faculty of Engineering. It is located at the Faculty of Agriculture, Kabete
Campus, and provides teaching to both B.Sc. and M.Sc. students in that Faculty. However,
the B.Sc. and M.Sc. Agricultural Engineering are programmes of the Faculty of
Engineering. Most administrative matters are dealt with in the Faculty of Agriculture and
most academic matters in the Faculty of Engineering.

The mid-term review of phase II, which was carried out in 1982, a.o. recommended that
a detailed review should be carried out in order to develop a new proposal for negotiation
with the Dutch Government. The latter Joint Review of the Department of Agricultural
Engineering was realized in August 1985 and took as its main aim the development of
the Department as a whole. A subsidiary aim was to review the Animal Draught Power
Development Project.

The mission found that earlier recommendations had been sufficiently implemented,
although structured and operational linkages between the Department and practical
activities in agricultural development in the country had not yet taken place.

The main conclusions and recommendations of the 1985 review mission can be

summarized as follows:

- consolidation of the B.Sc. Agricultural Engineering programme did not require
further extension of the support

- it was essential to establish a post-graduate programme at M.Sc. level in
Agricultural Engineering in view of the direct relation this had to Kenya’s
development problems and priorities

- the animal draught power project had to become a research programme of the
Department

- in a next phase of the project the dissemination of technology to implementing
organizations had to become a central point. Dissemination should be treated as
a research topic of the Department.

- priority areas for research of nationally accepted importance in the field of
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agricultural engine}ering should be developed.

In short, the 1985 review mission focused on the need for a M.Sc. programme including
the resulting manpower demand and material resources required and it also indicated the
need for research and development programmes and their relation with the educational
development of the Department.

The Department of Agricultural Engineering then proposed to establish a M.Sc.
programme at the university comprising a two-year course of study, with lectures,
practicals etc. in the first year and research and thesis work in the second.

The programmes that would be on offer were:

- M.Sc. Agricultural Engineering, with options in Agricultural Power and
Machinery, Agricultural Processing and Structures, and Soil and Water
Engineering for graduates in Agricultural Engineering;:

- M.Sc. Land and Water Management for graduates in Agriculture.

In anticipation of the M.Sc. programme, which was foreseen to start in 1987, the post-
graduate Diploma course in Soil Conservation/Irrigation was suspended.

After having proposed the new M.Sc. programme at the University of Nairobi, the
Department of Agricultural Engineering prepared a project proposal of assistance for
the new programme that was submitted to the Netherlands Government,

Project objectives

The objective of phase III of the Netherlands assistance is stated in the project document
as follows:

To allow the Department of Agricultural Engineering to firmly establish the new M.Sc.
programme, thereby creating university graduates of an advanced level of know-how and
understanding, relevant to the pressing technical agricultural development priorities in
the country. -

It was also stated in the proposal that towards the end of the five-year period of this
phase, further Netherlands support might no longer be required and a full-fledged
University Department, with both undergraduate and post-graduate programmes would
be operating on its own, with sufficiently trained staff, adequate teaching facilities, and
a relevant integrated research programme underway.

2.3 Project components

Academic staff

The foreign fellowships programme for staff development would comprise three Ph.D.
candidates and six M.Sc. candidates, coming to a total of 21 man-years of fellowships
abroad. Sending future staff members for M.Sc. training was seen as a short-term measure
to speed up staff training, as not all M.Sc. programmes would start simultaneously in 1987.
Supernumery staff would be provided for four years to cater for the period when fellows
were on training. An extra year would be needed to finalize project matters bringing the
total to nine man-years.

Non-academic staff

Research work, in connection with thesis work of M.Sc. students would create the need
for more non-academic staff, especially technicians and senior technicians. As
technicians were difficult to recruit, théy would be sent for short specialized courses.
After training they would be deployed to assist in post-graduate training, demonstration
and research.



Local scholarships

In order to secure a reasonable initial input of M.Sc. students in the various programmes
an equivalent of six scholarships would be provided. Since the M.Sc. would start in
alternate years a total of 15 man-years was programmed.

Buildings and furniture

The increasing number of students and staff would bring about the need for two lecture
rooms, four staff offices, records and archives space, a computer/video room and some
graduate study rooms. This was equivalent to adding an extra floor on top of the existing
building.

Equipment

Teaching methods in the Department had to be updated and consequently more modern
teaching aids like audio-visual material would be needed. Another aim was the
production of lecture notes and hand-outs in case text books were not suitable. In that
way students would have more time for self-study and lecturers would be able to devote
more time to study, student supervision, research and the creation of inter-institutional
links. The purchase of display and demonstration equipment for more intensive training
was also conceived as an important investment as well as the development of some of the
existing laboratories.

Research

For the development of a comprehensive medium- to long-term research programme
funds were planned for instrumentation, temporary personnel, data processing equipment
and general materials, and some assistance from other sources like transport and travel
was expected.

Conferences

In order to enable the staff to attend occasional international and regional conferences for
information reasons and to strengthen links with other scientists and institutions in the
country and region, funds were set aside for this purpose. At the same time possibilities
were created for staff to organize and fund workshops, seminars and possibly conferences.
The exchange of information and ideas was considered as important for the Department
in the process of establishing itself as a national and possibly regional centre in
agricultural engineering.

Review B
A mid-term review was to take place after about two and a half years.
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3.2.1

EDUCATION PROGRAMME

Introduction ¢

The M.Sc. programme is expected to contribute to the development of professional
Agricultural Engineers in Kenya and in this way supporting the development of
agriculture in this country (Kijne et al). After approval in 1986/1987, an M.Sc.
programme started, consisting of a two-years course of studies with lectures, practicals
etc, in the first year and research and thesis work in the second. The following M.Sc.
programmes were foreseen and offered (Project proposal 1986).

a) M.Sc.Agricultural Engineering with options in:
i) Agricultural Power and Machinery
i) Agricultural Processing and Structures
iii) Soil and Water Engineering

Candidates for the M.Sc. programme in Agricultural Engineering should have a B.Sc. in
Agricultural, Mechanical or Civil Engineering from the University of Nairobi or an
equivalent degree from another recognized university. (University of Nairobi Calendar
1989-90).

b) M.Sc. Land and Water Management.

Candidates should have a B.Sc. degree in Agriculture from the University of Nairobi or
an equivalent degree from another recognized university, or froma University programme
closely related to the M.Sc. programme with additional experience. Programme a is in the
Faculty of Engineering, Programme b is in the Faculty of Agriculture.

The objective of the M.Sc. programmes is the creation of University graduates of an
advanced level of know-how and understanding, relevant to the present (and future)
technical agricultural development priorities in Kenya.

Programmes

Course combinations for various programmes

Programmes and course contents are given in the University calendar 1989-90. Courses

are standardized on 45 contact hours.
Core courses which should be taken by all students are:

- AE401 Energy for Agriculture

- AE402 Project Planning and Management
- AE403 Statistics and Experimentation

- AE404 Social and Physical Ecology

Students in the M.Sc. Land and Water Management are required to take an additional
course:

- AE405 Applied Fluid Mechanics

(A) Students in the Agricultural Power and Machinery programme have to
choose seven courses out of ten, each one having 45 contact hours.

- AE411* Agricultural Mechanization Development

- AE412 Agricultural Machine Design

- AE413 Soil Dynamics in Tillage and Traction

- AE414 Functional Analysis of Agricultural Machines
- AE415* Ergonomics

- AE416 Mechanical Vibrations

- AE417* Applied Mathematics
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- AE431* Physical Properties of Biological Materials
- AE432 Agricultural Processing and Residue Management
- AE433* Drying Storage of Agricultural Products

(B) Students in the Agricultural Processing and Structures programme have to
choose seven additional courses out of eleven:

AE431* Physical Properties of Biological Materials

- AE432* Agricultural Processing and Residue Management
- AE433* Drying and Storage of Agricultural Products

- AE434 Functional Analysis of Agricultural Buildings

- AEA435 Design of Agricultural Structures

- AE436 Building Materials

- AE437 Processing Plant Design

- AE438 Heat and Mass Transfer

- AE417* Applied Mathematics

- AE411* Agricultural Mechanisation Development

- AE415% Ergonomics

(©) Students in the Soil and Water Engineering programme have to choose
seven additional courses out of eleven:

AE452* Applied Hydrology and Agrometeorology
AE453* Soil Erosion and Sedimentation
AE454* Land Evaluation and Land Use Planning

- AE456* Soil and Water Conservation Management

- AE457* Soil and Water Conservation Structures

- AE458 Field Irrigation Engineering

- AE459 Land Drainage Engineering

- CE481 Water Resources Management and Administration
- CE485 Engineering Hydraulics :

- CEA491 Water Resources Engineering

- AE417 Applied Mathematics

(D) Students in the Land and Water Management programme have to choose
six optional courses out of fen:

- AE451 Soil-Water-Plant Relations

- AE452% Applied Hydrology and Agrometeorology
- AE453* Soil Erosion and Sedimentation

- AE454* Land Evaluation and Land Use Planning
- AE455 Rural Water Resources Development

- AE456* Soil Water Conservation Management

- AE457* Soil and Water Conservation Structures

- AE460 Irrigation Water Management

- AE461 Drainage and Land Reclamation

- AE462 Irrigation Economics and Planning

(Common courses of both the programmes A and B resp. C and D are marked with *)
A scheme of the compulsory and elective courses is given in Table 1.

Profiles of the programmes

It can be noticed that students can define their own profile.

However, under certain conditions the freedom for selection between the courses of fered
will only lead to marginal differences between the profiles A and B of Agricultural
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Engineering and C and D of respectively Agricultural Engineering and Land and Water
Management. For reasons of teaching efficiency, and with respect to the demand for
research capacity of the staff miembers, the question arises whether the intake number of
students justifies the existence of four options.

On the other hand, if the relevance of the courses requires a clear academic profile fitted
to the job expectations of the students and the need for trained specialists at the M.Sc.
level, the degrees of freedom have to be reduced.

The review team interviewed a limited number of M.Sc. students, some having already
graduated. From these interviews it appeared that most of the students interviewed have
the intention to find jobs in industry, governmental services and institutions, or want to
be self-employed e.g. as consultants or as private advisors.

From this point of view it seems that generalists are more required than specialists. The
team recommends that the Department establishes a system which enables follow up of

Ystudents after graduation. Such a data bank would help in quality control of the teaching
programmes as well as in an eventual adaptation or ‘updating of the courses and
programmes, in response to changing requirements and progressing technology in Kenyan
agriculture. The Department management could make such a data bank a responsibility
of the permanent educational advisory committee proposed in chapter 6 of this report.
Furthermore this information could be valuable in finding the balance between the
demand for M.Sc. education in the future and the demands and requirements set by
actual or potential sectors of employment.

At present there is no need for major changes of the running programmes on the short
term, also because the number of graduated students is too small for drawing significant
conclusions. Recommendations for minor changes and adaptations are however given in
section 3.5. Nevertheless there is fair expectation that even within this decade Kenyan
agricultural technology will progress in such a way - especially on large and medium size
farm types - that agricultural engineers at M.Sc. level, need to have a thorough
knowledge of either the management and operational research of engineering aspects in
biosystems, or knowledge of production quality control and the engineering aspects of the
output-input ratio.

For the first type of agricultural engineers it is clear that they will have to be familiar
with modelling and simulation techniques with a special emphasis on software
development and application of modern information systems. For the latter type it is
again clear that they must have a good knowledge of instrumentation and electronic data
acquisition and processing.

3.2.3 Number of students for the M.Sc. programmes

For the postgraduate programmes the number of students enroled are listed below
in Table 2, together with the future expectations of intake.

Table 2. M.Sc. student numbers

Year SWE APM APS LWM Total
1987/88 8 - = 8 16
1988/89 - 5 5 - 10
1989/90 9(8) - N 6 15¢14)
1990/91 = - 5 - 5
1991/92 T - B 7 14
1992/93* - 7 7 - 14
1993/94* 8 - - 8 16

* projections

For the 1989/90 intake scholarships were available from other sources than the
Netherlands project, as there has been a good response from external donors e.g
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Ministry of Agriculture, Jomo Kenyatta University, SIDA, SAREC and DAAD
and of the University of Nairobi towards the programme. For 1990/91 the
situation is quite different and of the 5 M.Sc. students in APS 4 are sponsored
by the project. It is not expected that this sponsorship will be a priority during
phase out.

33 The teaching system
3.3.1 Lectures

At the moment there are 136 different courses for the M.Sc. programmes in Agricultural
Engineering. The content of the courses is found in the University Calender, which lists
the topics to be taught. The team gained the impression that the descriptions are very
suitable for the information of both students and colleague lecturers and teachers. With
respect to the needs of the students, it may serve as an aid for making a choice between
the elective courses. The content of the courses gave the review team no reasons for
further comments. The topics agree very well with similar M.Sc. programmes in
Agricultural Engineering abroad.

However, it should be mentioned that a more extensive course description and study
guidelines for the students are desirable. These descriptions can be used for internal
purposes, being a means of informing the students in what way the transfer of knowledge
will be done (e.g by means of class-lectures and /or practical work, demonstrations,
training questions, self study etc.) Moreover, such a course or study guide should make
clear what are the final expectations, aims and objectives of a specific course. Secondly,
this extensive information can be used by the teaching staff to avoid overlap and gaps.
In this respect the review team fully supports the initiatives developed in the Soil and
Wwater Engineering and Land and Water Management group. We believe these are good
examples for the other sections in the Department.

Until now, transfer of knowledge is commonly done by means of class lectures. The
review team found that only in a few cases there were lecture notes or syllabi availabl?.)
for the students. Lectures are prepared and given by the teaching staff using parts o
particular hand-books, articles; internal papers etc. Although such a system cannot be
disqualified especially in this particular stage of education where students are supposed

to work and think on an academic level, the system has one great disadvantage as the
individual lecturer being responsible for a particular course is the only well informed
specialist. In case he should leave the University, the transfer of knowledge, experience

and information is not guaranteed, which in some cases may lead to a successor having

to start with the set-up of the courses from a low-level.

For this reason the team recommends that the tasks of the teaching staff should be j
divided in such a way, that adequate time is spent on the preparation of well developed
lecture notes or internal text books, for the benefit of both the students and the staff
colleagues. Since many topics of the M.Sc. programmes are also handled in other
Universities e.g in the Netherlands, co-operation between Kenyan and Dutch lecturers
in the development of suitable lecture notes can be helpful in doing this more eff iciently.
This could be part of the content of the second half of phase III or of a phasing out
period. Moreover it would tighten the scientific co-operation between the Departments
of Agricultural Engineering in Nairobi and Wageningen. In this respect we would like
to emphasize that the larger part of the Kenyan staff got their scientific training in
Western countries which can be considered an advantage for this particular objective.

3.3.2 Practical work and field training

Since M.Sc. graduates should be able to transfer their know-how into the Kenyan
agricultural society and, additionally, into a wider region of the African continent, their
education should be based on theory as well as practical skills. For practical work and
?pxlr:ions}rations which explain and explore theory, there are facilities available in the
1elds ol
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- farm power and machinery

- soil and water engineering

- irrigation

- design and adaptation of farm equipment

A very strong point is the fact that computer facilities are available now, and that they
will be extended. The same holds for the soft-ware packages. The team was pretty well
surprised by the intensive use of these facilities in the M.Sc. training programmes.
Although computers are intensively used for word-processing, some statistical work and
modelling is also done. We consider this development as an important step forward
towards the structural use of modern information technology in both teaching and
research areas of the Department of Agricultural Engineering of Nairobi University. The
review committee had the opportunity to read some examples of M.Sc. theses, prepared
in 1989/90. We got the impression that in the field of irrigation, computer modelling was
done at a remarkably high level. On the other hand it was noticed that for conducting
field experiments in the rural areas, students are forced to improvise due to a lack of
sufficient (basic) measuring equipment. It should be emphasized that, especially when
the Department aims to have opportunities for starting a strong research programme, a
better and more sophisticated instrumentation pool will be of great importance. Since
even in the short term lack of proper instrumentation can give a delay in thesis
preparation, the members of the Department should make their wishes clear to the
Research Committee, the Chairman, and the Project Coordinator, enabling the
Department to make priority decisions.

Examinations

The review committee had the opportunity to go through some twenty examinations of

courses of the years 1989/1990. The standards are to a reasonable degree in agreement

with norms to be set for M.Sc. graduates in Agricultural Engineering worldwide. The

questions posed, fitted well with the course topics and moreover with the most important

subjects. There proved to be a difference between some examinations with respect to:

- reproduction of gained knowledge only

- application and transfer of know-how to solve new problems including
problem recognition

- the abstract and more fundamental approach versus the descriptive
approach of the course contents

However the committee is satisfied about the examination level as a whole,

The results of the examination from 1987 until now are listed in Table 3 below.

Table 3. Numbers passed first time/total number

Course LE&WM SEWE APEM AP&S
Year
1987 intake 2/8 7/8 - -
1988 intake - - 3/5 1/5
1989 intake 4/6 5/8 - -

1990 intake (not examined yet)

From the student interviews it appeared that in general coursework including the
examination was not a problem. However, some students had problems with courses
having a more fundamental content like applied mathematics and applied fluid
mechanics. This is partly due to the fact that sometimes there are several years between
their B.Sc. graduation and the enrolment in the M.Sc. programme. Some other students
mentioned the fact that - at least for them - there was some overlap with former B.Sc.
courses (e.g. Agricultural Machine Design, Functional Analysis of Agricultural Machines
and Drying and Storage of Agricultural Products). This overlap should be watched in
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future and has to be taken into consideration when changing or upgrading the course
contents.

Course development
Up-dating of the course content belongs to the normal task of the teaching staff

members. As stated before in the short-term there seems to be no need for major
changes in the course content and the programmes. For the medium term, i.e. by the

_end of phase III, the following recommendations are given with respect to the

programmes and courses. We strongly advice the Department to develop a course of about
135 hours dealing with problem oriented education. The content of such a course should

“deal with the theory of systems thinking and a practical implementation of the systems

theory in a case study. The subjects of this case study should be of a multidisciplinary
character. This means that engineering aspects have to be integrated with socio-

- economic, as well as with environmental aspects. The students should practice in problem

analysis, problem solving and reporting within a team of 5-6 persons. The theoretical
part (45 hrs) can be given to all the M.Sc. students in the Agric. Engineering programmes.
The case study should be supervised by one staff member and the students should be able
to contact 2 or 3 others to get information from different disciplines and subdisciplines.

The aims and objectives are:

- training the students in the methodology of the implementation of
multidisciplinary research projects

- training the students in report writing

- to improve their social skills like communication, discussion and
debating as well as co-operating as team members,

The review team believes that the time for incorporation of this course in the M.Sc.
programme can be found by deleting some course components which are more or less
overlapping with previous B.Sc. courses.

Quality control

Although evaluations by students are carried out at the end of the courses there exists no
structural system of quality control of both the curriculum and the course level. We
recommend the Department to organize an evaluation system for both. This can be done
by a permanent education committee (see also section 6.6.2.3 organisational issues). It is
not necessary to develop new techniques for the evaluation of the quality control of the
education programme since many techniques are already available in other Universities
all over the world. However, the introduction of such a system in the department should
be managed very wisely since consumers and producers of education might have different
opinions about relevance and quality of courses and about the performance of a lecturer.

Although the team observed no complaints about a too heavy study load, it noted that
some students delay submission of their M.Sc. thesis. One problem is that it takes too
much time for a student before he is able to define the research problem in a systematic
way. We believe that especially during the starting period of the thesis work, a strict
scheme of appointments for feed-back is needed. Students should keep themselves very
strictly to those appointments with their supervisors. In such a way progress in thesis
work can be influenced very positively. As a consequence faculty members have to
adhere to the schedule in a similarly strict way.

With respect to quality control, last but not least, the team wants to make the following
remark. The thesis should be considered as the key for the graduate with respect to his
scientific capacities and hence one of the most important criteria for employment.
Therefore, norms for the quality of thesis work should be strictly kept at a high level.
If a student occasionally should fail at the end, this is a real bad thing, but even worse
is the fact that an incapable student has graduated for the sake of pity after spending two,
three or more years at the University.
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RESEARCH
¢
Characterization of research in Agricultural Engineering

Research at university level has a dual purpose:

i) to improve and increase the fundamental knowledge of (agricultural
and engineering) sciences, and
i) improve the level of knowledge transfer and hence, the quality of the

education system.

In agricultural sciences there is an additional aim, i.e: the results of strategic research
should be transferred on an operational level to the agro-subsystems for improving
sustainability of agricultural production systems. This means that impacts on
environmental and socio-economic subsystems have also to be taken into consideration.
The same holds for research in agricultural engineering. However, taking into
consideration future developments and new technological problems to be solved, research
in agricultural engineering can also be defined as engineering research of production and
environmental systems or as biosystems engineering, the latter being more related to
future strategic goals and objectives of the agricultural engineering (research) discipline.

“A-basic condition for a successful approach to these objectives is the formulation of a

strategic research plan, based on a multi- disciplinary and functional participation of the
staff. As a consequence research themes have to be stated and research teams have to be
formed to avoid scattering of research power, i.e. having too many projects for all

~..individual staff members.

The basis for a successful performance of these limited research teams is the possibility
of founding a strong and well equipped basic infra-structure, including technical
assistants, instrumentation and computer facilities.

In addition, the move towards common responsibility for a powerful research profile
should be supported by the majority of the Departmental staff. The review team wants
to make clear that in their opinion the set-up of such strategic objectives and internal
structures are of high importance for the future profile of the Department, the
cooperation between the sections, and the possibility to get a status of "centre of
excellence" for the East African region. Since available manpower for research will be
limited - even when the Department is fully staffed - priorities will have to be set on the
basis of support of the common research groups and approved by the Research
Committee, which has already been established.

Present status
Current research projects
At present, research projects are perf ormed on many topics.

a) In the field of agricultural engineering power and machinery, current research is
done in the fields of:

- Safety aspects in agriculture and industry
(Njau*, Kaumbutho and Maende)

- Animal traction and tractor drawn implements
(Kaumbutho, Some and Oudman, Ndugo*, Gebresenbet)

- Animal draught power
(Oudman, Odiewuor, Musau and Keya)

- A load car for animal and small tractor power studies
(Kaumbutho, Sikunyi, Mac Millan)

- Tool frame for sugarcane destruction
(Owende*, Kaumbutho, Maende)

- Maize cobs gasifier / hammer mill






