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A. BASIC COUNTRY PROFILE

Kenya has a landmass of about 583,000sq.km, and a 1996 population of about 27.8 million. The

rate of growth of population is 3.3%. The economy depends largely on agriculture which

accounts over one third of Gross Domestic Product (GDP). It is estimated to employ about 70%

of the workforce. Per Capita GDP stood at about $ 240 USD in 1995. Manufacturing contributes

about 15% of the GDP, and grew by 3.9% in 1995 as against 2.1% in 1994. Real output growth

ofmanufacturing production slowed down slightly to 3.7% in 1996 compared to the 3.9% growth

in 1995. The total employment in the sector grew at a rate of 3.7% and 2.8% in 1995 and 1996

respectively. In 1995 total employment in the sector was 204,790 while in 1996 it was 210,500

persons.

Kenya has six government funded research institutes: Kenya Agricultural Research Institute(

KART); Kenya Forestry Research Institute (KEFRI); Kenya Trypanosomiasis Research Institute

(KETRI); Kenya Marine Fisheries Research Institute (KEMFRI); Kenya Medical Research

Institute (KEMRI) and Kenya Industrial Research and Development Institute (KIRDI). It can be

seen that four of them are agro-based research institutes - agriculture, forestry, livestock and

fisheries. As at 1996, Kenya had about 5230 Research and Development (R&D) personnel of

whom 1,431 were scientists and engineers; 691 were technicians and technologists, while the

remaining were support personnel. The ratio of scientists, engineers and technologists per 1000

population stood at 8, on the basis of 1996 data. The GDP growth rate was about 4.8% and 4.6%

in 1995 and 1996 respectively.

AGRICULTURE:

Agriculture accounts for about 60% ofKenya's export earnings with tea, coffee and flowers being

the dominant export crops. Other crops grown include: Maize, Wheat, Beans, Potatoes, Rice,

Sugarcanes, Sisal a variety of fruits and pyrethrum. Kenya is also an important producer of



horticultural products, livestock and dairy; It also produces most ofthe barley used in the brewery

industry as well as tobacco and oil seeds such as sunflower, rapeseed, cottonseed and coconut.

In 1996, the agricultural sector recorded a growth of 4.4%.

Kenya has five public and four private universities, 3 polytechnics, 17 institutes of technology,

and 12 technical training institutes. It has a science and technology policy document and an

environmental protection agency apart from ministries of Research, Technical Training and

Technology of Environment. Its environmental protection agency was brought into being by an

act of parliament.

The country currently generates a total of 809.0 megawatts of electricity. Per capita electricity

consumption stood at 31.6Kwh. Kenya derives its electricity from hydro, thermal and geothermal

sources. The total installed capacity was 805.0 mega - watts (MW) in 1996. Telephone density

per 10,000 population was 17 in 1996.

Kenya had a per capita food calories consumption of 2,100 as at 1996, which represents a decline

from previous years. Total arable land stands at 56,914,000 hectares. The output of principal

crops as at 1996 were approximately as follows:

SALE OF MAJOR CROPS TO MARKETING BOARDS, 1994 - 1996

CROP UNIT 1994 1995 E9F

Maize** '000 tonnes 316.0 401.0 295.5

Wheat " 105.2 125.5 130.0

Rice Paddy " 13.5 14.6 15.9

Cotton " 1.8 0.2 0.5

Coffee " 81.5 95.8 103.2

Tea " 209.4 244.5 257.2

Sisal " 33.9 27,8 28.1

Sugar cane Million tonnes 3.3 4.0 4.1

Pyrethrum tonnes 172.2 122.8 93.0

(Extract equivalent)

* Provisional

*♦ Includes maize purchases by National Cereals and produce Board (NCPB) and Millers.

NB: No purchases of paddy, wheat, cotton and sugar cane by boards.

Source: Economic, survey, 1997 Government of Kenya.

Milk production was 350.00 and 257.00 million litres in 1995 and 1996 respectively.

(B) A COMPENDIUM OF SUCCESS CASES

1 FERMENTED "UJI" fPORRIDGFl

Background Information

"Uji" (Porridge) is a gruel prepared from flows of maize, millet, cassava and sorghum either



singly or as a mixture. Traditionally, the pre-soaked flour is allowed to ferment under natural

conditions. For ready uji, the fermented mixture is diluted with water and boiled for about 30

minutes.

In order to improve on the traditional methods of production of fermented "Uji" both for

domestic and commercial purposes, a project was carried out (KIRDI Tech. Report r97).

Major Progress Achieved

The flour was mixed into suitable ratios which were then soaked into selected measures of water,

before being incubated at temperatures ranging between 25*C to 45-C for between 1 hour to 24

hours. The fermented paste was then added into policing water under conditions of continuous

agitation for 30 minutes (KIRDI, '97).

The results showed that an increase in temperature gave a higher rate of fermentation.

Fermentation was found to be at its highest rate at 10% inoculation for the cassava millet

mixture, while for the maize/millet mixture, a 5% inoculation was sufficient.

It was possible to attain maximum acidity within hours under optimum conditions of

fermentation.

The spontaneous fermentation of "Uji" from a mixture of maize and millet was then compared

with the practice of backstoppmg together with the use of the identified pure cultures of lactic

acid bacteria in equal amounts. The outcome was that the addition of pure lactic cultures and

backstopping resulted in fermentation with very rapid decrease of PH and end values of PH of

3.5 and 4.1 respectively. Spontaneous fermentation showed a slow decrease ofPH with final PH

of 4.1 compared to the unfermented product, the various forms of fermentation has no influence

or showed a slight increase in viscosity of the "Uji" cooked for consumption, with backstopping

indicating the more pronounced increase in the viscosity.

The research indicated the advantages of using backstopping or starter cultures in "Uji" which

include rapid fermentation, reduction of undesired micro organisms and improved flavour.

The study has a commercial impact in that the improved method of making "Uji" will be used

for commercial purposes. The noted advantages associated with the new method include rapid

fermentation, reduction ofundesired micro organisms and improved flavour. These qualities may

lead to an increased demand for fermented "Uji".

These findings are expected to be of benefit to women. First, the use of fermented "Uji" both for

domestic and commercial uses may lead to an increase in the demand for maize, millet, cassava

and sorghum to make flours. These crops are mainly grown by farmers. Second, the method is

quicker thereby saving time, eg. through rapid fermentation.

Leading Institution(s) Involved in the Research

This research was mainly carried out by the Kenya Industrial Research and Development Institute

(KIRDI)

People Involved

The main researcher was Mr. G.G.K. Masha who works with the food technology division of

KIRDI. The Head of the Division is Dr. W. A. Otieno.



Collaborating Institutions

KIRDI collaborates with local and foreign institutions in research. These include the UNDP,

UNIDO, European Union (EU), IDRC, JICA, NDRC (India), CSIR (S. Africa) and the national

universities.

Sources of Funds

The government is the major provider of funds. KIRDI has also received financial support from

donors like UNDP, JICA, EU and UNIDO.

Success of the Work

The research was successful given that a better method of producing fermented "Uji" was

realised. This is an improvement to the traditional methods that are normally used.

The success is attributed to the hard work of the Researcher Mr. G.K. Masha and the support

from KIRDI. The institutions having links with KIRDI have also contributed to the success.

More importantly, Uji is a very popular breakfast meal which is eaten by many people in Kenya.

Commercialising this process will greatly reduce the time of preparation and increase the

nutritional benefits of the food.

2. FLORICULTURE RESEARCH

Background Information:

Flowers play a leading role in the Kenya Economy. Until recently, not much attention was given

to floriculture research. However, with the increase in demand for flower exports, a lot of

emphasis has been directed towards this field in order to boost production. For example the

KARI report, 1995, notes that cut flower exports from Kenya have increased both in value and

quantity over the last several years. Currently, the country ranks fourteen among the world's

leading flower exporters. In order to maintain this position there is a need for research so as to

come up with new varieties of flowers that have high demand and also to develop new scientific

technologies to boost the overall production.

Major Progress Achieved.

Some progress has been achieved in floriculture research. A study on Lillium Longiflorum

Variety Evaluation Trial evaluated two varieties for performance under 50% shade and outdoor

using flower stem yield, flower buds and flower stem length as parameters. The two varieties

were Magic Blanche and Snowqueen. Results showed Snowqueen had higher number of flower

buds (2.2 buds) than Maggie blanche which had 1.4 buds. It also had a longer flower stem length

of 69.3cm as compared to Maggie blanche with 44.7cm. Flower yield was-not significantly

different in the two varieties. In both varieties, shading had no significant effect on flower buds

and flower yield. However, in both varieties mean stem length was significantly longer under

shade (67cm) than outdoor where it was found to be 46.2cm. The results recommended

Snowqueen for growing.

Another study on Gladiolus Varieties Evaluation Trial evaluated the varieties namely T-200, T-

519, T-402, E-106, T-713, Pink majesty and T-315 for flower yields, spike length and number

of florets/spikes. Results showed that these parameters varied significantly among the varieties.



From a planting rate of 50 corms/nv. all varieties had medium to high yields of 39-60stems/m'

except pink majesty and T-713 which had 98 and 82cm respectively. For the number of florets

per spike all varieties attained 15 florets/spike except pink majesty and T-713 which had 13 and

11 florets respectively. The results thus recommended T-200, E-106, T-519, T-402 and T-315
for growing in Thika area.

The KARJ Report, 1995 notes that several varieties of gladiolus were multiplied at the National

Horticultural Research Centre (NHRC) - Thika. For each variety 500corms and 5000 cormels

were planted. 15000 cormels and 200,000 cormels were obtained. About 75000 cormeis were

distributed to farmers for multiplication of planting materials.

In another study on Tuberose Spacing and Fertilizer Trial, lack of appropriate agronomic package

was identified as a constraint to tuberose production. Tuberose is an important flower crop

mostly grown by the small-scale farmers. A trial was conducted to determine the appropriate

spacing and levels ofDAP fertilizer for optimum yields. Data were collected on stem yield. The

highest stem yield of 79 stems/2m was realised at a spacing of 20x13cm and with application of

150g/m of DAP fertiliser. The lowest was 39 stems/2m at 30x25cm spacing and 50g/m of DAP
fertilizer.

These studies have a commercial impact on the whole country. For example, better agronomic

practices may increase the quality and quantity of flowers produced. Since most of these flowers

are for export, farmers (flower farmers) have increased earnings from the their exports assuming

no change in export prices. The domestic exports of pyrethrum flowers for 1987. 1988, 1989,

1990, 1991, 1992, 1993, 1994 and 1995 were 113, 46, 205, 90, 783 108,72, 120 and 120 tonnes

respectively. Similarly horticultural exports for the same period expressed as a percent of total

value were 12.5,12.5,11.2,13.0, 11.5, 12.2, 10.8, 10.0 and 11.4 respectively (statistical abstract,

1996 GOK)

There was thus an increase in the quantity of pyrethrum flowers exported in the years 1993, 1994

and 1995 with 185,244 and 262 tonnes being exported respectively.

Leading Institutions Involved in Floriculture Research

The major body is the Kenya Agricultural Research Institute (KARI). It also has connections with

other institutions, stations and farms. For example it has links with the National Horticultural

Research Centre at Thika. It is also connected to the National Plant Breeding Research Centre

in Njoro.

People Involved with the Research

The research involves trained personnel and Research Scientists from KARI and other associated

institutions and agencies. The Director-General ofKARI is Dr. C. Ndiritu while Dr. Mailu is the

Deputy -Director heading the crops, soil and water management section. Others are the Assistant-

Directors in charge of the departments that are related to Floriculture research. These are Mrs.

Wabule who heads the Horticultural and Industrial Crops section, Mr. Matata, in charge of

Extension, Dr. Mureithi, in charge of Regional Research Centres (RRC's), and Mrs. Kimani who

heads the Training section.

The research also involves extension officers from the Ministry of Agriculture.



Collaborating Institutions

In Floriculture Research, KARI collaborates with institutions such as the Association for

strengthening Agricultural Research in Eastern & Central Africa (ASARECA), National

Agricultural Research Centre (NARC), public universities in Kenya, the International Board

for plant Genetic Resources, the National Horticultural Research Centre-Thika, and the National

Agricultural Research Laboratories at Kabete.

Sources of Funds

KARI gets the majority of its funds from the government. It also receives funds from donors and

the institutions and agencies having links with it. Other funds are internally generated through

its activities, e.g. research activities.

Success of the research work

It is a success when measured against increases in export of flowers in recent years and the

diversification of flower varieties. It succeeded because farmers saw the direct benefits of

adopting research results in terms of increased export earnings.

The growth in cut flowers recorded a 20% increase in terms of export volumes in 1996 over the

previous year (Economic Survey, 1997). Export of fresh horticultural produce showed an

increase between 1992-1996 as shown by the table below.

Table 1: Exports of fresh horticultural produce, 1992 - 1996

YEAR

1992

1993

1994

1995

1996

VOLUME

•000 TONS

62.3

62.4

65.2

71.1

84.8

VALUE

K£ MILLION

125.8

233.6

246.8

320.0

385.0

Source: Economic Survey, 1997 Government of Kenya.

In 1996, fresh horticultural produce exports earned Kenya a total ofK£ 385.0 million in foreign

exchange (Econ. survey, '97)

The table below shows the domestic exports of horticultural produce, as a percent of total value,

for the period 1987- 1995.

TABLE 2: Horticulture: Domestic Exports As a Percent of Total Value

Year 1987 1988 1989 1990 1991 1992 1993 1994 1995

Percent 12.5 12.5 11.2 13.0 11.5 12.2 10.8 10.0 11.4

Source: Statistical Abstract, 1997, GOK



Thus there was an improvement between 1994 and 1995.

The Exports of pyrethrum flowers also increased in quantity as shown in the table below .

Table: 3: Domestic Exports of Pyrethrum Flowers, 1987 -1995

Year 1987 1988 1989 1990 1991 1992 1993 1994 1995

Quantity 113 46 205 90 78 108 72 120 120

Source: Statistical Abstract, 1996

This success may be partly attributed to the KARI research on floriculture, eg, the research on

the good agronomic packages to flower production.

3.SORGHUM LAGER BRER

Background information:

Sorghum is a staple food crop which is grown in most semi-arid areas of Kenya. This is because

it can withstand adverse weather conditions. The need for research on sorghum has been

necessitated by the country's national objective of attaining a national food self-sufficiency. This

is in line with the government goals as stated in the various development plans. Kenya's potential

for sorghum production has not been fully exploited due to lack of demand for surplus grain.

Similarly, a large percentage of the national production of sorghum is used for subsistence needs
rather than for commercial purposes.

Based on these grounds KIRDI launched a study with the main objective of producing lager beer

from sorghum grin by developing suitable malting and brewing technologies. More specifically,

the study aimed at carrying out malting studies on various sorghum cultivators in Kenya and also

to carry out brewing studies on sorghum beer processing. The developed sorghum cultivators

with good malting qualities would be produced on commercial scale as raw material for brewing

industries. This would then lead to increased sorghum production due to increased demand by

brewing industries and in the process commercialise its production.

Major Progress Achieved:

(a) Work done: Some progress was achieved. For instance, experiments were successfully

conducted to determine suitable malting techniques for sorghum and millet.

The study revealed that sorghum cultivators that are locally grown have low diastatic power if

malted.

Brewing trials were done on sorghum malt made from sorghum cultivators. However, their

performance was found unsatisfactory. The major achievement of this study were the successful

establishment of a method for production of sorghum malt at pilot scale, important information

on the malting quality of some local sorghum cultivators was obtained, successfully carrying out

carbonation and bottling for sorghum beer with minimal facilities and the testing of a standard

laboratory method specifically adopted for use in quantifying diastatic power of sorghum malt

(KIRDI Report. P97). There are, however, future plans to screen sorghum cultivators and test for

good malting characteristics, establish a pilot sorghum beer processing plant, conduct brewing

studies in order to adopt the conventional brewing equipment to suit small and medium scale



breweries and disseminate malting and sorghum lager beer production technologies to small and

medium scale entrepreneurs.

(b) Influence on Women Farmers

Women are the majority in the farming sector. They also fall in the category of small-scale

farmers. Commercialising sorghum production is expected to boost their incomes.

Commercial Impact

The progress of the work on sorghum malt in Kenya could have been much faster if the

researchers had accessed the findings of similar research, notably in Nigeria. Over 80% of lager

beer in Nigeria is brewed from sorghum malt. The success of the Nigeria case was triggered by

the outright ban on the importation of sorghum malt which led large multinational beer brewers

to commit sizable resources to the research and development that led to the present success. The

Kenyan project does not have a similar commercial impact yet.

This research is likely to boost their incomes due to the expected increase in demand for their

output (sorghum).

People Involved with the Research

The main institution is the Kenya Industrial Research and Development Institute which is a

government institution established by an Act of parliament. KIRDI is headed by an Executive

Director Dr. C.G. Ndiritu and its Deputy - Director is Dr. P. M. Muturi. The Food Technology

Division is headed by Dr. Otieno and the Research officers are G. Masha, S. Wambugu, C.

Onyango, P. Kiberenge and D. Kasolia. The two researchers who were mainly involved in this

research were S. M. Wambugu and J. 0. Achacha.

Lead Institutions Involved in the Research

The main organisation that was involved in this research is KIRDI. It is connected to other

institutions, stations and centres. For example in sorghum research, it has links with the

Traditional Food Development Centre in Kisumu. It also relied more on its Food Technology

Research and Development Division. It requires to be directly connected with major breweries

in order to make substantial progress.

Collaborating Institutions

As noted in its Report, 97, KARI collaborates with local and foreign research institutions. In this

research, it collaborated mainly with KARI-Katumani.

Sources of Funds

The KIRDI Report, '97 notes that the government has been its biggest source of funds. The body

also received support from other donors namely, the European Union (EU), Japanese

International Cooperation Agency (JICA), International Development Research Centre (IDRC),

United Nations International Development Organisation (UNIDO) and the United Nations

Development Programme (UNDP).



Success of the Work

The research will make substantial progress if an attempt is made to access the results available

in R&D institutions and beer brewers in Nigeria. Another avenue for speeding up work will be

to researchers to seek industry collaboration for the work.

4. Wheat Research

Background Information:

Wheat is an important cash crop in Kenya. The main objective of wheat research is to develop

various commodity and factor based scientific technologies and the transfer of these technologies

to farmers. More specifically, the research focussed on how to improve wheat production through

control of wheat diseases such as the Barley Yellow Dwarf Virus( BYDV), evaluation of

herbicides, insecticides and fungicides, yield evaluation of selected wheat cultivators in marginal

areas, tillage, spacing, crossing, plant nutrition and studies on seed maintenance (KARI Report,

1995)

Major Progress Achieved:

(a)Work done:

In trying to solve the above problems, several researches were launched. As noted in the KARI

Report, 1995 the studies achieved notable results. First, three (3) wheat varieties namely Duma,

Ngamia and Mbega were released. Second, an evaluation of soybean germplasm, thirdly, control

of Barley Yellow Dwarf Virus (BTDV) and fourthly, successful monitoring of aphids (vectors)

of BYDV.

A study on the Effects of Wheat Variety on Disease and Yield was carried out with the objective

of determining the effect of variety mixtures on yellow rust disease and grain yield. The outcome

showed that variety mixtures out-yielded the pure stands by an average of 10%.

Research on Breeding Wheat for Durable Resistance to Yellow Rust Disease was carried out in

1995 at Njoro. The crossing programme aimed at transferring durable resistant genes to ten (10)

adopted varieties. This helped increase variability by introducing more traits. The KARI Reports,

1995 notes that a total of 110 crosses and fifteen (15) backcrosses were made as part of the

breeding programme aimed at transferring durable yellow rust resistance to the Kenyan

Commercial Wheat cultivators.

Other studies on hybridization of wheat were carried out in Njoro aimed at improvement of

wheat. Another research entitled 'Evaluation ofthe efficacy of sinal, zoril, quartz super and jaguar

for the control of broadleaf weeds in wheat' was carried out at Njoro and Eldoret. The main

objective was to evaluate the effectiveness of the above herbicides in the management of

broadleaf weeds in wheat. Sinai was applied at three rates namely 75mls/ha, lOOmls/ha and

125mls/ha and , Zoril at 11/ha, quartz super at 21/ha and 2.51/ha and Jaguar at 0.51/ha, 0.751/ha

and 11/ha. All the treatments were applied post-emergence when the weeds were at 2-5 leaf stage.

The results showed no significant difference between the treatments as far as yield was

concerned.

A trial was conducted in Kajiado district with the objective of determining the optimum seed

rates for four (4) different seeding rates. Research results showed lack of significant yield



differences between seeding rates.

Another study on the influence of tillage systems on yield of wheat was launched in Kajiado

district. The objective was to develop a tillage system for the area which would enhance wheat

yields by improving soil and moisture conservation KARI (Report, '94) Results indicated that

conventional treatment significantly out-yielded the alternating zero and conventional tillage

treatments as well as the minimum tillage. The ranked order of mean grain yield of the above

treatments was found to be 1668, 1023 and 11 lOkg/ha respectively.

(b) Commercial Impact of the Research

The above studies have had an economic impact. For example, the research has contributed either

directly or indirectly to an improvement in the production of wheat. This has either been through

the identification of pests and diseases harmful to wheat and their treatment, better agronomic

practices or by coming up with improved varieties. This increased the yield thus more incomes

to farmers from sales assuming constant prices. That is, if the increased farm yield is not

accompanied by a fall in farm prices.

(c)Research Influence/Impact on Women Farmers

Given that women are the majority in the farming sector in Kenya, studies aimed at increasing

wheat production have benefited them. More output will imply more incomes to farmer s if

prices do not fall.

Leading Institutions in the Research

The leading institution in this research is the Kenya Agriculture Research Institute (KARI). The

institution, however, has connections with other institutions, stations and farms. For example,

some studies on wheat were carried out on farms in Njoro, Kajiado and Eldoret. Examples of

other institutions include the Kenya Seed Company (KSC), International crops Research Institute

for semi-arid tropics (ICRISAT) and Centra International de Mejoramiento de Mait y Trigo

(CLIMMYT).

People Involved with the Research

These are normally trained personnel from KARI, National, regional and international

institutions that have links with KARI. These bodies have Research support staff and extension

personnel who do the research. KARI may also engage scientists from the national universities

in its research. The Director of KARI is Dr. C. G. Ndiritu. The Deputy Director in charge of

crops, soil and water management is Dr. A. M. Mailu. There are several Assistant Directors who

head different research projects. These are Dr. J. A. Ochieng the head of cereals & other crops,

Dr. Kiome, the head soil & water management, Mr. Matata, the head of Regional Research

Centres & Extension and Mrs Kimani who is in charge of Training Section.

Collaborating Institutions

In the area of wheat reserch, KARI collaborates with several institutions and agencies. Examples

include the food and agriculture organisation (FAO), Association for strengthening Agricultural

Research in Eastern and Central Africa (ASARECA), International crops Research Institute for

Semi-Arid Tropics (ICRISAT), International Institute for Tropical Agriculture (IITA), the Kenya

Seed Company (KSC), and the National Council for Science & Technology (NCST)



Sources of funds

A large percentage of KARI's funds come from the Kenya government. Other funds come from

donors or from the institutions with which it has linkages. KARI also generates its own funds e.g

through research farm earnings.

Success of the Research Work

The studies can be considered successful due to their contributions to increasing wheat

productivity. This success is as a result of the support accorded to KARI by different bodies and

also due to its good management.

The table below shows the production of wheat for the period 1992-1996.

Table 1: Production of Wheat, 1992 - 1996

Year 1992 1993 1994 1995 1956

Output* 'OOOTons 125.9 76.9 107.8 128.6 1350

* Includes retention for seed

Source: Economic survey, 1997

As shown in the table above, wheat production increased by about 5% from 128.6 thousand

tonnes in 1995 to 135.0 thousand tonnes in 1996 despite the draught which prevailed in the

second half of 1996. (Economic survey, '97).

The land under wheat cultivation rose from 66.2 thousand hectares in 1985 to 93.2 thousand

hectares in 19886 as shown below.

Table2: Hectares Under Wheat, 1985 -1993*

Year 1985 1986 1987 1988 1989 1,990 1991 1992 1993

Hectares 66.2 93.2 94.6 93.9 94.2 94.2 94.1 94.1 94.0

*Provisional

Source: Statistical Abstract, 1996

This probably maybe attributed to the influence of wheat research, e.g the crop may have become

more attractive to farmers due to the advances made on the control of wheat diseases.

WEANING FOODS

Background Information

The problem of child mortality has been a major health problem in Kenya. Malnutrition is

reported to be the leading cause of child mortality not only in Kenya but also in many other less

developed countries (LDCs). A lot of money is used to import baby foods or the raw materials



required for their manufacture. However, such products are quite expensive and thus unavailable

to the majority of the people. It is because of this that KIRDI launched an initiative to explore

indigenous raw materials and intermediate goods suited to the production of baby foods. This

would not only save the country's foreign exchange but would also provide affordable weaning

foods for infants (KJRDI Technical Report, '97).

The main objective of the research was to 'develop and produce highly nutritive and effective

weaning foods based on sorghum and cassava enriched with locally available protein foods'.

The Specific Objectives Were:

(a) collect information on locally available and appropriate weaning foods in Kenya.

(b) establish high nutritive weaning foods formulation based on locally available food materials.

© identify and adopt suitable processing technologies to produce high quality weaning foods.

(d) conduct consumer acceptability studies on the developed weaning food products.

(e) prepare a technology package on weamng foods for small and Medium Enterprises (SMES)

(f) reduce malnutrition of infants in Kenya through adequate supply of high nutritive weaning

foods.

(g) train project personnel and end users.

(h) train small & medium entrepreneurs (SMEs)

Major Progress Achied

(a) Work Done

A project was initiated on 'Improvement of Protein Quality of sorghum and its Introduction into

staple Food Products of Southern and Eastern Africa. The major goals of the project were to>

(I) optimise processing technologies including malting and fermentation to improve the protein

digestability of sorghum products,

(ii) investigate how these nutritionally improved sorghum products can be used as ingredients

in precooked weaning foods.

A study on selection of Kenyan Sorghum Varieties was carried out to screen the sorghum

varieties that were most suitable for baby foods. The two varieties which were identified to be

most suitable were Local White from Tharaka in Mem and KAT 369 from Cheplambus in

Baringo. Dehulling of sorghum samples was carried out in South Africa and a KIRDI member

ofstaffwas trained in Osborne Protein Fractionation method which is a protein isolation method.

A lot more needs to be done. In future, KIRDI plans to achieve the following goals:

(I) train its staff in malting and fermentation methods in S. Africa.

(ii) collect information on locally available and appropriate weaning foods.

(iii) establish locally available protein rich foods for enriching sorghum and cassava weaning

foods formualtion.

(iv) establish suitable weaning foods formulations.

(b) Commercial Impact of the Research

A breakthrough in producing weaning foods from indigenous sorghum and cassava will save the

country the foreign exchange used to import those foods. The locally made weaning foods will

also be cheaper compared to the imported ones. This will also lead to more demand for sorghum

and cassava in the industries manufacturing infant foods.



© Impact on Women Farmers

The women involved in growing sorghum & cassava will gain by selling their products to the

industries making baby foods. This increase in demand may result into more production and

thus more incomes to them.

Leading Institutions Involved

The major institution is the Kenya Industrial Research & Development Institute (KIRDI).

However, the body has links with CSIR of South Africa in this study.

People Involved with the Research

Several people from KIRDI were involved. Among these were S. M. Wambugu who is a

Research Officer at the Food Technology Division of KIRDI, Mr. J.O. Achacha and Mr. R.S.O

Rombo. The study also involved CSIR (S. Africa) staff.

Collaborating Institutions

In doing research, KIRDI collaborates with the Ministry of Agriculture, National Universities,

National Universities, National Development Research Centre (India), UNDP, UNIDO, IDRC,

JICA, WAITRO (Denmark) and CSIRC (S. Africa).

Sources of Funds

The government is the biggest source of funds. KIRDI has also received support from other

donors such as UNDP, UNIDO, European Union (EU), IDRC; JICA and ICEG.

Success of the Work

The work was not fully successful but formed a good base for further analysis (research). KIRDI

plans to establish suitable weaning foods formulations in future. The study was successful in

identifying two sorghum varieties that were useful in the research. These were the local white

variety from Meru and KAT 369 from Baringo.

What has been achieved can be expanded if any of the multinational baby foods manufacturers

can be enlisted to collaborate and support the work.

6. MAIZE RESEARCH

Background Information:

Maize is one of the major food crops in Kenya. In order to increase its production and contribute

to the country's national food security, a lot of research has been carried out to identify ways of

realising this goal.

More specifically, the main objective of research on maize is to increase the range of varieties

available to farmers especially in arid and semi-arid areas and identify and evaluate high yielding

varieties. As noted in the KARI Annual Report, 1995, the major aim of crops Research Programs

(CRP) is 'to contribute towards the attainment of Kenya's national food security through

development of various commodity and factor based scientific technologies and the transfer of

these technologies to farmers'.

The major Progress Achieved

Major progress has been achieved from the research. For instance, a study was carried out in

Western Kenya with the objective of determining the gap (difference) between the potential

(research) and the actual (fanner) maize yields and to determine the major factors responsible for



the differences in the maize yields. The study showed that the observed maize yield gap between

the potential and actual (real) yields realised by farmers was greatly (significantly) influenced by

the variety and fertiliser used.

In another study 'entitled' The performance of hybrid and unimproved maize varieties under

fertilised and non-fertilised production systems in Western Kenya' the main objective ofthe study

was to compare the performance of four (4) popular farmer varieties and three (3) recommended

hybrids under no-fertilizer and recommended fertilizer levels, to determine if these farmer

varieties are suitable alternatives under little or no-fertiliser use. This experiment (study)was

done at the Regional Research Centre (RRC)-Kakamega in Western Kenya to compare the yields

from four local maize varieties and three improved maize hybrids under no-fertilizer and

recommended fertilizer levels. The study found out that averaged across fertilizer levels, there

was no significant difference between the varieties. However, the improved varieties had more

grain yield than the unimproved ones.

The study thus showed that maize grain yield can be significantly increased (improved) through

fertilizer application either to hybrids or unimproved maize varieties. In another study titled

'Effect of short rain season land management on long rain season weed and maize growth in the

Lowlands', it was found out that cowpeas planted during the short rains following a maize crop

increase the yields of the following maize crop. The Researchers wanted to test the hypothesis

that when cowpeas are rotated with maize in the short rains, then in the following Long Rainy

Season, there is a corresponding increase in maize yields.

A survey conducted in the coast province of Kenya revealed certain factors constraining maize

production. These constraints which were ordered according to farmer's priority were weeds,

unreliable rains, low fertility and pests. The main objective of the study was to evaluate the

impact of these constraints on grain yields singly and in combination.The results showed that

plots treated with fertilizer(s) yielded more than those without fertilizer (s). The influence of

insect control did not significantly affect grain yields.

Another survey was carried out in coast province on storage structures and methods in maize,

cowpeas and beans. Results revealed that women were mainly responsible for storage of cereal

grains and seed material. Maize was found to be the most important food crop in storage and

prone to losses up to 40% from insect pests and rats.

More studies on maize crop yields during the 1993/94 short rains showed significant differences

between treatments. Treatments without hedges were found to be better in terms of yield than

those with hedges. For example, non-hedge treatments had a mean maize grain yield of407kg/ha

while treatments with hedges had a mean maize grain yield of only 170kg/ha. Thus the presence

of the hedge reduced production by 237kg/ha which is 58% grain yield loss (KARI Annual

Report, 1994).

A study entitled 'The effect of inorganic and organic fertiliser on maize under small-scale

production systems' was conducted in Rongai Division, Nakuru district. The objective as noted

in KARI Report, '95, was to determine the best ratios of inorganic fertiliser/manure for higher

and sustainable yield of maize in small farms. The outcome was that the highest mean grain yield

of 1904 kg/ha was obtained with the application of 60kg Nitrogen/ha and 60kg PAHA. This

yield did not, however, differ significantly from the yield of 1669 kg/ha obtained when 45kg

N/ha and I.5tonnes of farm yard manure were applied. The lowest yield of 1280kg/ha was

obtained when neither inorganic fertilizer nor manure were applied. However, there were no



significant yield differences due to different levels of manure.

The progress achieved in maize research has had some economic gain to farmers. Such studies

have helped farmers to know the right quantities of fertilizers/manure to use, better methods of

reducing post-harvest losses in maize, the best varieties to use and identifying the main factors

that act as constraints of maize production. Generally these measures are expected to have a

positive impact on farmers.

The studies have had a positive impact on women farmers. By coming up with new findings on

how maize production can be improved, the Researchers have benefitted women farmers who

form the bulk of farmers in Kenya.

Leading Institutions Involved in the Research

The major institution involved in maize research in Kenya is KARL However, KARI has

connections with other institutions, stations and farms contrywide. For instance, the National

Performance Trials (NPTs) for maize were conducted in Western, Rift Valley and Nyanza

provinces' KARI also has links with the Kenya seed company and Cento Internationale de

Majoramiento de Maiz y Trigo (CIMMYT).

The People Involved in the Research

These are highly trained professionals from KARI or from the institutions having connections

with it. Some studies may also involve scientists from the local universities. The director of

KARI is Dr. C. Ndiritu. Dr. A. Mailu is the deputy director in charge of crops, soils and water

management. Dr. J. Ochieng' is the Assistant director in charge of cereals and other food crops.

Collaborating Institutions

KARI works in collaboration with some International Agricultural Research Centres and other

specialised agencies. An example is the university of wales at Cardiff, UK, which has supported

Pest Control Research. KARI is also a founder member of the Association for strengthening

Agricultural Research in Eastern and Central Africa (ASARECA) which is involved in research.

Nationally the body collaborates with Kenya Seed Company (KSC) in maize research. Other

bodies are the International Food Policy Research Institute (IFPRI), International Crops Research

Institute for semi-Arid Tropics (ICRISAT) and Food and Agriculture Organisation (FAO).

Sources of Funds

In executing its functions, KARI normally get its funds from the government through the parent

Ministry of Research, Technical Training and Technology. Special project funds are received

from donors especially institutions and agencies with which it has links. Other funds are

internally generated, e.g incomes generated through research farm earnings, rental incomes and

asset disposal.

The Success of the Research

The research work may be termed a success to the extent to which it has improved maize

production. From a review of the work done, much of what the Researchers have come up with

is actually intended to increase maize production.

This success may be partially attributed to the substantial support given to KARI by both the

government and various bodies and also to its organisational structure.



The table below shows the maize production for sale for the period 1987 to 1995 in thousand

metric tons.

Table 1: Maize* Production for sale, 1987 - 1995 'OOOMetric Tons

Year 1987 1988 1989 1990 1991 1992 1993 1994 1995

Output 651.90 485.30 625.90 509.30 303.50 515.20 241.80 316.00

* Deliveries to the Marketing Board only

Source: Statistical Abstract, Republic of Kenya.

Table 2:

Year

Output

Maize:

1989

69.89

Gross

1990

69.05

Marketted Production,

1991

46.37

1992

76.93

1993

97.96

1989-

1994

150.08

1995

1995

160.38

K£ Million

Source: Statistical Abstract, '97

Despite the fact that maize research was intended to positively contribute towards enhancing

maize production, this was not the case. This was because of other factors that acted against this

goal. These were the poor prices paid to farmers and unfavourable weather conditions (Economic

Survey, 1997, GOK) Other factors were reduced use of fertilizer and high input prices. For

example, there was a drop in maize production from 215. 20 thousand metric tons in 1992 to

241.80 thousand metric tons in 1993. (Table 1)

This confirms the results of one of the researchers on maize (KARI Reports, 95) which found the

use of fertilizer as an important factor influencing maize production.

NATURAL TEXTILE DYES FROM LOCAL FLORA

Background:

Kenya relies mostly on imported synthetic dyes for her textile industry. Importing these dyes

requires a lot of foreign exchange and also some dyes negatively affect the environment. It was

for this reason that KIRDI launched a study the main objective of which was to isolate,

characterise, evaluate and commercialize textile dyes of natural origin (KIRDI Technical Report,

1997).

Major Progress Achieved

Some 130 indigeneous plants have been screened in Kenya for their dyeing properties. The study

concentrated on Lawsonia Inermis (Henna) whose leaves yield a dye, Lawson which gives an

orange shade on textiles.

The main method used was hot water extraction followed by evaporation. Other methods used

were solvent extration and fermentation. A selected range of materials were then dyed using the

standard methods and later tested for fastness (KIRDI Report,'97).

The research showed that the fermentation method yields a pure concentrate pigment of 100%

compared to the highest of 11% purity in the other methods. In genera!, the outcome showed that

fastness properties (to light and washing) of natural dyes range from poor to moderate. In this



particular study, light fastness ofLawson - dved wool were exceptionally good and in some cases

comparable to synthetic dyes. The lawson dye was found to be best suited to wool and other

protein based fibres such as silk.

The future work will embark on the identification of production methods for purification of the

extracts. More research is also planned involving the extraction of dyes from other dye plants.

The study has a commercial impact given that foreign exchange will be saved by using dyes that

are locally produced. The results of the research can also be sold to the companies that use dyes

such as the Textile Industries.

Although not explicitly stated, the research has an impact on women. For example, the foreign

currency saved can be used in alternative projects that benefit women, either directly or

indirectly. The study may also lead to a possible establishment of Dye-producing industries

locally thus employing women.

Leading Institution(s) Involved in the Research

The main institution that carried out this research is the Kenya Industrial Research and

Development Institute (KIRDI).

People Involved

The study was carried out by Mr. G. C. Koech, a KIRDI member of staff in the Leather and

Textile Technology Division. The Division is headed by E.Odongo. The other Researchers in the

Division are Mr. O. F. Odongo, Mr. C. Z. Moturi and Mr. M.O. Omballah.

Collaborating Institutions

KIRDI collaborates with many local and foreign institutions that are involved in Research.

Among these are the UNDP, UNIDO, JICA: the European Union (EU), NDRC (India), WAITRO

(Denmark), CSIR (South Africa), National Univerisities, National Research Institutions and

several Non-governmental organisations (NGOs) - (KIRDI Report, '97).

Sources of Funds

The government is the main source of funds. Support is also received from donors and

institutions/agencies such as UNDP, IDRC and JICA (Japanese International Cooperation

Agency). Other funds are internally generated, e.g through training.

Success of the Work

The study succeeded in extracting dyes (Lawson) from indigenous plants (Henna).

This success may be attributed to the hardwork carried by Mr. G.C. Koech and the support he

might have received from his colleagues at KIRDI. It is also as a result of the support given to

KIRDI e.g financial support, by the government and other institutions having links with it.

8.ROOT AND TUBER CROPS RESEARCH

Background:

Roots and Tuber Crops are important agriculture crops in Kenya. The main crops areYams.

Gingers.Cocoyams Irish potatoes, cassava and sweet potato. Research in these crops has mainly

dwelt on solving the problem of low production. To achieve a higher production, various studies

have been carried out in the area of breeding, agronomy, seed research and production, crop



protection and development of harvesting techniques.

Major Progress Achieved

In a study on potato research carried out during the National performance trial (NPT), a total of

350 clones were evaluated after which the researchers came up with the clones which appeared

more promising to farmers. Similarly, in another study the potential of the many kinds of

fertilizers in the market for potato production was evaluated. The major objective of the study

was to assess the suitability ofN.P.K.. Minjingu rock phosphate and cofuna fertilizers compared

to D.A.P for potato-production. The results showed no significant differences between NPK and

DAP for yield. Applications of 100,200 and 300kg/ha did not affect yield significantly.

However, applications at 300kg/ha gave higher yields which averaged at 26.9 tonnes/ha for

D.A.P and 23.4tonnes/ha for NPK.

With the main aim of assessing the extent of bacterial wilt in the vicinity of the National Potato

Research Centre Tigoni, a research study was carried out. The results indicated that bacterial wilt

was a serious constraint to the production ofpotato. The average infection was above 50% while

in some farms it was 70%.

In another study entitled 'Sweet Potao Advanced Yield Trial1, the researchers aimed at

determining the yield potential of newly introduced elite material from other countries and

national breeding programme under lowland coastal conditions, and to evaluate these clones for

resistance/tolerance to sweet potato weevil. Results indicated that there were no significant

differences between varieties in terms of foliage yield. However, there were significant

differences in tuber yield.

More work was also done on sweet potatoes in the National Performance Trial (NPT) in South

Western Kenya. As noted in the KARI Annual Report, 1994, the trial was carried out to provide

coordination and support for the advanced stages ofvariety selection by the Kenyan Sweet Potato

Programs; to identify varieties suitable for fresh consumption, foliage production and processing.

The results showed that the trial mean marketable yields ranged from 5.6 to 17.9 tons/ha. Dry

matter determinations showed that many clones had dry matter contents of 35% or above

desirable for processing applications involving drying or starch extraction.

Two new herbicides venzar and sencor 480 sc were evaluated to test their efficacy on weed

control in potato production in Tigoni and Njabini. The results showed that venzar applied at

1.25 and 1.5kg/ha as pre-emergent applications gave good weed control. However, venzar as a

pre-plant application was found unsuitable for weed control in potatoes as it induced severe crop

injury at 0.75 and 1.0kg/ha resulting in low yields. Although pre-plant applications at 0.5kg/ha

caused little crop injury they did not control weeds adequately to increase, yields. Sencor -480

SC was found effective for controlling weeds in potatoes.

A multiplication technology was demonstrated to farmers in Lamu in Feb. 1996. The main

objective was to demonstrate to farmers selection and multiplication techniques of East African

cassava mosaic virus disease (EACMVD) free planting material. Two methods of multiplying

cassava planting materials were demonstrated in Kwale, Kilifi and Lamu districts.

In a study on potato post-harvest programme, the researchers analysed the requirements ofpotato

processors in terms of pre-processing storage practices and constraints facing the industry . The

survey results indicated a high potential for potato processing. The study also showed a period



of scarcity of potatoes during the year. Potato prices were found to increase between November

and December and again in March and May.

The above studies have had a great economic impact on farmers for instance, identifying the

periods when prices of potatoes are high or low may help the farmer plan his/her production in

order to achieve the highest returns possible. Similarly by coming up with clones which are more

adaptable and suitable to farmers or the right type of fertilizer to use for more productivity,

farmers gain.

These works have a positive impact on women farmers who form the majority of the farmers.

Lead Institutions Involved in the Research

The Kenya Agricultural Research Institute (KARI) is the major institution involved in roots and

tuber crops research. The institutions has various stations and farms countrywide on which tests

are carried out. Similarly, it is connected to other institutions, both private and public in this

research. These institutions may be national, regional or international. Examples include the

International Institute for Tropical Agriculture (IITA) which as noted in the KARI Report, '95,

provided assistance towards research in Mosaic free cassava bulking at the coast. The other

institute is the intenational potato centre (CIP) which is involved in potato research especially

in acquisition and breeding of Irish potatoes.

People Involved with the Research

These are normally highly trained personnel from KARJ and the associated institutions. KARI

also engages scientists from the local universities. At the top is the KARI, Director, Dr. C. G.

Ndiritu, the Deputy Director in charge of crops, soils and water management Dr. Mailu, Assistant

Directors: Dr. Ochieng, who is incharge of cereals and other food crops, Mr. Matata; in charge

of Regional Research Centres and extension, Mrs. Kimani, in charge of training and Mrs.

Wabule, in charge of horticultural and industrial crops.

Collaborating Institutions

In Roots and Tuber crops research, KARI collaborates with such institutions as the Association

for strengthening Research in Eastern &Central Africa (ASARECA), The international Institute

for Tropical Agriculture (IITA), and the International potato centre (CIP).

Root & Tuber Crops: Sweet Potatoes, Irish Potatoes, Cassava

Yams, Black and Yellow Gingers, Coco yams

Sources of Funds

The government provides the largest percentage of funds. However, KARI also receives support

from other donors and the institutions/agencies having links with it such as ASARECA, the

International potato centre (IPC) and ICRISAT (the International Crops Research Institute for

Semi-Arid Tropics).

Other funds are internally generated, e.g. through sale of assets or research earnings.

Success of the Research

The research may be considered a success due to its contribution towards increasing the

production of root and tuber crops.

For instance, the estimated production of potatoes increased from 2.51 million bags in the



1994/95 period to 2.90 million bags in the 1995/96 period.

This is illustrated below.

Table 1: Estimated Production of Potatoes, 1992/93 -1996/97

Period 1992/93 1993/94 1994/95 1995/96 1996/97*

Output (Million Bags) 2.26 1.99 2.51 2.90 1.55

* Provisional

(Source: Economic Survey, 1997, GOK)

9 BANANA RESEARCH

Background:

Banana is a very important food crop in Kenya. It is mainly grown by small -scale farmers in

holdings of a few plants to a few hectares. The crop is also a good source of cash to small-scale

farmers especially those producing it near town (urban) centres. It is very important because of

its nutritious value.

In order to enhance banana production, there has been a great need for research into the major

factors that act as constraints to its production. For example, there is need to produce improved

planting materials and disease resistant varieties to boost output. It was for this reason that a

study was carried out to develop a new method of growing bananas. More specifically the study

aimed at developing tissue culture technique to propagate planting material so as to boost banana

production.

Major Progress Achieved

(a)Work Done

The study worked on the development of tissue cultured (TC) banana planting material as an

alternative to the conventional planting material which is in the form of'bits' or 'suckers1.

Under the method developed, the process goes through four main stages. The first stage involves

multiplication of the seedlings (shoot-tip) in a bottle by manipulating their hormones.

The second phase involves putting the tiny seedlings into a rooting medium. During this stage

they have a height of about a centimetre.

The third stage involves transfering the seedling from the rooting medium (laboratory) to a

greenhouse. It is at this stage that they can acclimatise to natural conditions.

The fourth and the final stage is planting the young acclimatised plants in polythene bags ready

for shipment to farmers. The whole process takes about twelve (12) to fourteen (14) weeks.

The Researches noted some advantages ofthe new method (biotechnology) over the conventional

method.

(I) in comparison with the conventional methods ofpropagation which yield 15 to 20 tonnes of

the crop per hectare, the new (in vitro) technique makes it possible to produce about 130 tonnes

from a hectare.



(ii) the developed strain was more resistant to banana diseases like Sitatoka, Panama disease and

Banana Weevil,

(iii) a bunch from the new variety weighed about 80 kilos compared to 10 kilos harvested from

the traditional strains,

(iv) the new banana had a lot of leaves and suckers which could be used by farmers to feed their

livestock.

(v) with the new method, one hectare can hold 1800 plants which mature between 13 to 14

months while the conventional strains matured after two (2) to three (3) years.

(b) Commercial Impact of the Study

The findings (results) of the study have a major commercial impact. By using the new variety

which is more resistant to diseases, more banana production will be realised thereby benefitting

the farmers.

The developed banana seedlings can be sold to fanners bringing income to the Researchers.

Similarly by enaging more researchers and technicians in the project to meet the demand for

seedlings, more employment opportunities will be generated.

With the new variety which is more resistant to diseases, farmers will not incur extra costs on

herbicides, thus saving money.

(c)Influence on Women Farmers

The in-vitro rapid micorpropagation biotechnology increases the availability ofbananas (a staple

food) for the benefit of small-scale farmers of whom the majority are women.

Women farmers will incur less expenses on herbicides. The saved money can be used to improve

on the other farm activities. This is a major boost to women given their low level of income.

The increased output arising from the new technique will enable farmers bring more surplus to

the market and thus increase their earnings. This will directly benefit women farmers who form

the bulk of producers.

Leading Institution(s) Involved in the Research

The main institution that was involved in this research was the Jomo Kenyatta University of

Agriculture and Technology (JKUAT). The project was carried out at the university's

Biotechnology Centre Laboratory.

People Involved with the Research

The major Researcher was Dr. (Mrs)Murugi Kahangi, a horticulruralist and staff of JKUAT. She

was assisted by another Researcher, Mr. Justus Onguso, and three (3) others.

Collaborating Institutions

In carrying out Banana Research, JKUAT collaborates with several institutions. Some of these

are the Makerere University (Uganda), Kenya Agricultural Research Institute (KARI),

Agribiotechnologia (Costa Rica), Agricultural Biotechnology of sustainable productivity

(US/AID), DNAP (USA), Institute for Tropical and Subtropical crops (South Africa) and the

International Service for the Acquisition of Agri-Biotech Applications (ISAAA).

Others are the International Development Research Centre (IDRC) and the International Institute

of Tropical Agriculture (UTA).



Source of Funds

These were provided by the university (JKUAT) together with the institutions having links with

it on Banana Research. The World Bank has also provided about Kshs.9 million to the university

for commericialisation of the project.

The main bodies that have supported Banana Research in Kenya include KARI, the IDRC,

Rockeffeler Foundation and the Agricultural Biotechnology for sustainable productivitiy (ABSP)

of US/AID.

The Success of the Work

Th e study achieved a revolution in Banana Research. The scientific breakthrough in this research

was the ability to develop a medium through which a shoot-tip (seedling) can produce many

others quickly and grow faster than at the conventional strains. E.g One shoot-tip can produce

50,000 seedling in one year.

The research also succeeded in producing a banana variety which is resistant to common

diseases such as sigatoka and panama disease.

Bananas propagated through this method have been shown to have a high estabishment rate,

higher production, more leaves and suckers, and highly resistant to diseases. For instance, about

100,000 to 150,000 seedlings have been sold to farmers annually. The university sells about 500

plants daily to farmers. This shows that the study will ultimately meet its main objective of

increasing banana production in Kenya.

Given these developments, then it is worthwhile to term the study a major success.

This success may be attributed to the hardwork done by the Researchers, especially Dr. Kahungu,

and her Assistants, and the support she received from the university (JKUAT). It is also due to

the support given to her by the institutions that have links with JKUAT.

10.INNOVATIONS BY STEELMAKERS LTD.

Background Information:

Steelmakers Ltd. was established in 1986 and has an equity capital of about $900,000 USD. Its

shares are privately held and it employs about 850 people. The firm, whose owners and top

Managers are Asians is affiliated to two other companies. It currently produces mild steel

sections and reinforcement, mild steel ingots, and high temperature refractories. Its mild steel

products are 50% for the domestic market and 50% for exports, while only 10% of its refractories

are exported.

Steelmakers ltd. was the first prize winner of the award for innovation in Kenya. The prize,

awarded by the United Nations Industrial Development Organisation (UNIDO), is given to the

most innovative manufacturer in each country. The other African countries covered are Ethiopia,

Ghana, Mauritius, Namibia and Zimbabwe. In Kenya, steelmakers ltd was chosen because of its

outstanding performance in innovations.

The Major Progress Achieved

(a) Work Done

The firm won the first prize due to its three major innovations which were, shipbreaking,



downstream product applications and regional joint marketing venture. The first innovation

(shipbreaking) involves scrapping large and small sea-going vessels to generate the steel scrap

for the company's melting division.

Its innovation in downstream applications of its products resulted from the design and fabrication

of new downstream products, thereby increasing product range.

The firm's third innovation is an organisation one aimed at combining the product

strengths of Zisco

25 Steel of Zimbabwe with those of

Steelmakers Kenya Ltd. This is to complement their respective productrange

and markets in COMESA and SADC countries with warehousing in both Xsyn

and Zimbabwe. This innovation was jointly initiated by both firms.

(b) Commercial Impact of the Innovations

The shipbreaking innovation made the firm achieve its goal of backward integration and securing

feed raw materials for continous production at lower price. It cost the company about

US$500,000. The second innovation enabled the company to increase its value-added and raise

its return on investment (ROI). It cost the company about US$280,000 at the time of

launching and generated additional sales ofabout US$320,000 annually. This enhanced the firm's

dominant role/position in the Kenyan market. The third innovation (organisational) cost about

US $400,000 to implement generating additional sales for steelmakers of over US $1.6 million

in 1996.

Overall, the innovations increased the firm's turnover by over $2.4million, ensured the

availability of scrap feed stock and expanded the technical skills of its workforce. Value added

rose and the firm was able to improve its innovative capacity greatly/substantially.

© The Influence/impact of the Innovations on Women

The first innovation enabled the firm produce at a lower cost. This may lead to lower prices for

its products thus benefiting consumers most of whom are women.

Leading Institutions Involved in the Innovations

The innovations were basically the work of Steelmakers ltd. However, the firm had connections

with Zisco steel of Zimbabwe in its third innovation.

People Involved with the Innovations

The key actors in the innovation process were individuals considered as key to the success of the

innovation, categories of personnel who had specific tasks and a team of innovators. There were

eight (8) senior level technical personnel who were highly trained and with many years of

working experience in the steel industry. Two of the three key individuals responsible for the

innovations were Asians while one was Kenyan.

The innovation strategy team was responsible for identifying the critical technological needs of

the firm in terms of; constantly surveying the global trends in relation to their influence on

domestic and export markets, determining market needs, customer complaints and feed back,

optimising opportunities for increasing value added and expanding the scope of continous

backward integration.



Innovation priorities were set by the managing director, the General Manager and the finance

controller. The entire workforce was also involved in implementation.

Collaborating Institutions

Steelmakers Ltd. collaborated with Zisco steel ofZimbabwe, the Kenya Bureau of Standards, the

Kenya Association of Manufacturers (KAM), and key government ministries. Consultants were

also used and relying on the market i.e. their customers and clients - for information. For the first

innovation, the firm also gained from its interaction with Indian and Taiwanese people. For the

second innovation, 55% of the design ideas was external to the firm implying collaboration with

other organisations. The firm drew its planning information from existing equipment suppliers,

trade fairs, industry pulications and UNIDO.

Sources of Funds

The firm has an equity capital of about US$900,000.11 is also affiliated to two other companies

which may have supported its innovation work. The firm also generates funds through its

activities, e.g exports of its refractories.

The third innovation was jointly initiated by steelmakers ltd.and Zisco Steel at a cost of about US

$400,000. The government contributed through custom duty exemption for raw materials,

availing attractive credit rates and fiscal deduction for Research and Development (R&D)

investments.

Success of the Work

The innovations were a great success to the firm. As a result the firm's turnover increased by over

US$2.4 million, the technical skills of its workforce were expanded and ensured the availability

of scrap feed stock.

This success was due to the firm's focus on growth, backward integration, top management, its

corporate policy and aggresive drive to innovate. The firm had an excellent organisation culture

and a competitive edge over other firms, e.g. its highly qualified personnel. The entire workforce

gave support in the process of implementation. The state and the other institutions having links

with the firm also made success possible.

11 INNOVATIONS BY POWER TECHNICS LTD. P.O. BOX 49197. NAIROBI.

Background Information:

Power Technics Ltd. started operation in 1982. Its main line of business is the manufacture of

electrical goods. As at August 1997, it had a total capital investment of about US $3.7 million.

Between 85% and 90% of its products are sold domestically while the remaining are exported

to other African countries. It had a total employment of 160 of whom 10 are managerial, 10

administrative and 15 are engineers, technologists and technicians. Its products claim about 40

to 50% share of the Kenyan market and about 5% of the African market.

Its turnover in 1996 was about US $7.5 million. The company is privately held, owned and

managed by Asians. It was second in the UNIDO innovation awards in Kenya. This was due to

the progress it had made in innovations.

Major Progress Achieved

(a) Work Done



The firm pioneered the local production of electrical switchboards, lighting fittings, and cable

trunking support systems.

The manufacture of electrical switchboards started from bare metal on the basis of standardised

design concepts. It used very modest and simple machines to respond to demand for quality

switch gears at competitive prices. Consequently, the firm generated substitutes for imported

switchgears and control gears, provided fast service to its customers and also met the highest

safety standards.

The second innovation involved the development of a range of lighting fittings targetted at

industrial and commercial applications. These have the Diamond mark of quality, which is the

highest standard of the Kenya Bureau of Standards (KBS).

Its third innovation was the production of cable and trunking systems to complement the other

products and also in response to market demand.

(b) Commercial Impact

These innovations have helped Kenya save the foreign currency required to import the products.

The products are also cheaper thus making the firm command a dominant market share. The first

innovation yielded sales of about US $1.1 million and US $1.8million in 1995 ad 1996

respectively. The lighting fittings cost about US $35000 while they yielded sales of US $1.4

million and US $2.5 million in 1995 and 1996 respectively. The cables and trunking systems

innovation cost US $30,000 and yielded in sales US $0.7 million and US $1.0 million in 1995

and 1996 respectively.

Leading Institution(s) Involved in the Innovations

This was mainly the work of power technics ltd. The process involved intense interaction

between the technical team and customers.

People Involved with the Innovations

The key actors in the innovation process were family members. The three (3) key individuals in

the innovation process were from the same family and were all Indian. The firm had eight (8)

engineers and managers with first degrees and vast working experience. The three brothers did

the task of monitoring the market trends, determining the market offering and setting innovation

priorities.

Collaborating Institutions

The firm had a formal Strategic Technological Innovation Planning (STIP) through which

members of staff were trained. These then contributed to the innovation process. The

government also played a role e.g through its policy of promoting regional trade. The firm also

monitored industrial trends through journals. It also relied on its customers for information.

Sources of Funds

The firm had a total capital investment of about US $3.7 million as at August, 1997. It derived

funds from its main line of business, i.e ,the manufacture of electrical goods.

The Success of the Work

The work was very successful since the firm was able to develop electrical switchboards, a range

of lighting fittings and cable trunking support systems, locally.

The innovations achieved high sales. The firm attributes this success to its policy of pursuing

international quality and its agility in delivery. It has sustained its quality and fast response to



market demand. There was good organisational structure, e.g good team work. These was also

a formal strategic technological innovation planning (STIP), which involved training members

of staff, marketing of products and a good management system.

The company was able to achieve a low ratio of investment to sales due to its technical ability

to design new products, experience in the marketing segment and ability to understand customer

needs.

The government also contributed through its policies on the promotion of regional trade.

12 INNOVATIONS BY ALL PARTS CASTING LTD P.O. BOX 172. ATHT RTVER.

KENYA

Background Information:

All parts casting ltd started production in 1991 with an equity capital of US $200,000. Its shares

are family held, and has a workforce of 1150 people. It is affiliated to Piston Ring and Equipment

Ltd. In 1996 its turnover was $1.2 million USD. Its main products are automative cylinder liners,

brake discs, and brake drums. The cylinder liners have penetrated the export market with 40%

of production. Only 10% of its output of brake discs are exported while its brake drums are

mainly for domestic consumption.

This firm scored the 4th prize in the competition for the award for innovation in Kenya. This was

as a result of the major progress made by the firm in innovations.

Major Progress Achieved

(a)Work Done

The three major innovations of the firm were:the production of wet and honed liners through

specialised casting development for press work and heat resistance, brake discs and brake drums;

and alloy components from copper, aluminium and Zinc bases.

The first innovation involved the development of copy turning and honing technology for the

manufacure of wet liners for heavy commercial vehicles. Tools and fixtures for this process were

also developed. The innovation followed the firm's research on broken down trucks awaiting

imported parts. The production of wet liners followed four (4) basic steps; centrifugal casting;

cast iron gravity die casting; shell moulding; and centreless grinding and honing. The firm

produced between 8,000 and 10,000 liners per month.

The second innovation was the development of gravity die casting technique for cast iron as an

ideal from making brake discs and brake drums. Over 300 models of trucks were covered by the

innovation. The tooling costs were only $10,000 USD.

The third innovation involved the production of alloy components from copper, aluminum and

zinc bases. This was to make use of a large unutilised melting and casting alloy facility, and large

quantities of scrap metal in the firm. Consequently the company developed the process

technology that was needed to make the alloy components. The additional cost of the innovation

was US $15,000.

(b)Commercial Impact of the Innovation

The production ofwet and honed liners saved the foreign currency otherwise required to import



the products. Above all, this met the needs oftransporters who would otherwise have had to keep

vehicles idle awaiting imported liners.

The company's turnover on the three products was as follows in United States Dollars (USD).

1995

1996

A

$105,000

$ 115,000

B

100,00

120,00

c

20,000

25,000

The Leading Institution (s) in the Innovations

This was mainly the work of All Parts Casting Ltd. The firm is also affiliated to Piston Ring and

Equipment Ltd. The company maintained links with other firms and institutions for information.

Special journals, international standard specifications and research publications were important

sources of information.

People Involved (Key Actors)

This involved the firm's owners who are also family members. Strategic decisions were taken by

the three brothers; the managing director, the technical director and the marketing director. The

production, quality control, marketing and finance managers were also involved. Similarly, the

firm's workforce of 1150 people played a major role.

Collaborating Institution(s)

This firm is affiliated to Piston Ring and Equipment Ltd.

The firm also collaborated with other organisations for information through special journals,

international standard specifications and research publications.

Sources of Funds

The company has an equity capital of $200,000 USD. It generates funds through sales of its

products, eg. automative cylinder liners, brake discs, and brake drums.

Success of the Work

The innovations were a major success.

This is illustrated by the high sales from the three products. The major success was the

development of liners. This helped truck owners who had to wait for many weeks for imported

parts. The firm was able to produce between 8000 and 10,000 liners per month.

The success was as a result ofthe firm's strategy. In implementing an innovation project, the firm

considered its cost effectiveness; relevance of the project to the African market; capability of

local staff to absorb and appreciate the innovation, and the availability of in - house infrastructure

to successfully implement it. Its in-house technical team helped the firm generate innovation

ideas. The firm also had a good organisational structure critical to the success, e.g. open -

mindedness of top management willingness to invest and incentives to motivate the staff. Its

personnel were highly trained and participated in the innovation process.

However, the firm encountered problems such as the 'slowness ofthe staff to understand the need

for innovation and lack of the knowledge of the techniques involved.'.


