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INTRODUCTION:INTRODUCTION:
This presentation will coverThis presentation will cover

1. SIRDC’s main purpose

2. Funding of commercial projects

3. SIRDC’s impact on the economy

4. The Stage Gate Process 
– for new product development

5. Conclusion – Lessons for Africa



� Creation of SIRDC as 
Zimbabwe’s Technology 
Centre in 1993.

� Started with Four 
Research Institutes, 

� now increased to Eleven

Scientific and 
Industrial 
Research and 
Development 
Centre



The SIRDC Family
1. Biotechnology Research
2. Building Technology
3. Electronics & Communications
4. Energy Technology
5. Environmental Sciences
6. Food and Biomedical Technology
7. Geo-informatics and Remote Sensing
8. Informatics
9. Metallurgical Research
10. National Metrology
11. Production Engineering



FUNDING OFFUNDING OF
COMMERCIALISED PROJECTSCOMMERCIALISED PROJECTS

1. Industry funded                  (short term)
– from contracts

2. NGO funded    (short-to-medium term)
3. Internally funded           (medium term)

– from SIRDC/Government funds
4. Self-sustaining -through sales/contracts
5. Capitalised                            (long term)

– through SIRTECH or ZTS
(Zimbabwe Technological Solutions)



Development of 
the SLATE project

� Initially, INTERNALLY FUNDED
� Then, DONOR FUNDED 

through short term project
� Then, SELF-FUNDED

through sales
� Finally, CAPITALISED 

through commercial partnership
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� “Making Science 
Laboratory 
Equipment” by 
X.F.Carelse

� Published by 
� John Wiley and 

Son, UK, in 1983



SLATE PRODUCTS



Donor -funded Project:
Microcontroller Trainer Kits



INTERNAL FUNDING INTERNAL FUNDING 
Product diversificationProduct diversification



SELF-FUNDING 
through sales to 

schools

� High quality, 
original designs

� Low cost, 
less than half the price 
of the imported product



CAPITALISATION
PARTNERSHIP between SIRDC and the 
RESERVE BANK of ZIMBABWE

� +    =
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� MRI, the Metallurgical 
Research Institute

� The SIRDC Foundry

� Manufacuring cast iron parts for 
vehicles, including tractors, 
railway carriages, farms 
equipment, pumps



SIRTILES
producing 

less expensive, 
lighter, pigmented, 

textured 

ROOFING 
TILES
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� FBTI, the Food and 

Biomedical Technology 
Institute

� Manufacturing veterinary  
antibiotics

� Destroying ticks and 
worms without the need 
for dip tanks
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SLATE IS NOW
A FULLY 

INDUSTRIALISED
PRODUCTION 

UNIT



2003: SLATE is launched
2004: Donor-funded project
2005: Workshop of Industrial Suppliers

SLATE and 
Unemployment Alleviation

25 suppliers 
attend workshop
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� From NICAL Transformers
� To purchase

– Coil-winding machine
– Lamination-forming 

machine
– Stock of coil formers, 

enamel-coated copper wire
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� RESCO BOARDS,
Graniteside

� To purchase
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� Made by HUNYANI 

PRINTOPAK
� Labels by LIONPAK
� To purchase

– Screen-printing equipment

– UV Exposure unit

– Stock of screen material

– Selection of dyes and paints
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� Mould designed and fabricated 
� IN ZIMBABWE
� BY ZIMBABWEAN FIRM
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� FROM ��� :

CAST IRON PARTS

� FROM /�� :
SHEET METAL PRODUCTS

� FROM ��� :
TIMBER-BASED PRODUCTS

� FROM ��� :
MICROSCOPE SLIDES, ENZYMES



NEW PRODUCT DEVELOPMENTNEW PRODUCT DEVELOPMENT
THE SIRDC SOLUTION:THE SIRDC SOLUTION:

STAGE GATE PROCESSSTAGE GATE PROCESS
� Instant Realization of Critical Mass
� Multi-expertise STAGE GATE TEAM
� Technologists and Business Units working together
� Assured Communication through Frequent 

Meetings
� Early Detection of Weaknesses, Obstacles, Gaps
� Optimum Use of Human and Financial Resources

� RAPID COMMERCIALIZATION



Team Leader

Financial Controller
GATE KEEPER

Production EngineerBusiness Operations

Costing

Technical 
Supervisor

Institute 
Director

Marketing

Financial Analyst

TYPICAL STAGE GATE TEAMTYPICAL STAGE GATE TEAM



STAGE GATE ZERO/ONESTAGE GATE ZERO/ONE

TECHNICAL TEAM:
Expertise available?

Technology available?

BUSINESS TEAM:
PEST Analysis

MONTHLY
STAGE GATE 

PRESENTATION
TO

SCIENTISTS/MANAGEMENT

GATE ONE:
Is there a 

PERCEIVED 
NEED?

STAGE ZERO:

IDEA PROPOSED
SUPPORTED BY INSTITUTE

QUICK AND DIRTY MARKET 
SURVEY

STAGE 
ONE:

SET UP 
TEAM

GATE TWO:
Is it 

TECHNICALLY 
FEASIBLE?

STAGE 
ONE:

SET UP 
TEAM

TECHNICAL TEAM:
Expertise available?

Technology available?

BUSINESS TEAM:
PEST Analysis



STAGE GATE TWO/THREESTAGE GATE TWO/THREE

GATE THREE:
Is it 

MARKETABLE
?

STAGE THREE:

FURTHER 
DEVELOPMENT

AND
ALPHA-TESTING 
OF PROTOTYPE

STAGE TWO:

CONSTRUCT 
PROTOTYPE

TECHNICAL 
TEAM:

Costing of prototype

BUSINESS TEAM:
Cost Analysis
Marketability

TECHNICAL 
TEAM:

Commercial 
specifications

BUSINESS TEAM:
Comprehensive 
Market survey

GATE FOUR:
Does it have

INVESTMENT 
POTENTIAL?



STAGE GATE FOUR/FIVESTAGE GATE FOUR/FIVE

STAGE FOUR:

BETA-TESTING 
(INDEPENDENT)

TECHNICAL TEAM:
Design 

Commercial model

BUSINESS TEAM:
Construct 

Business Plan

GATE FIVE:
INVESTMENT 

CAPITAL 
available?

TECHNICAL TEAM:
FULL PRODUCTION

PRODUCT IMPROVEMENT

BUSINESS TEAM:
TRADE MARK REGISTRATION

MARKET EXPANSION

STAGE FIVE:
FULL CAPITALISATION 
OF PRODUCTION UNIT

REGISTRATION UNDER 
FACTORY ACT
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COMMERCIALCOMMERCIAL
RESEARCH AND DEVELOPMENTRESEARCH AND DEVELOPMENT

MUST address the MILLENNIUM GOALS

� To serve the needs of the nation

� To enhance economic development

� To involve industry

� To lead to job-creation
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CONCLUSIONCONCLUSION

Commercial R&D in Africa
� Is economically essential and viable 

� Can reduce donor-dependence

� Can instill national pride

� Can enhance economic independence

� Can help achieve Millennium
Development Goals



CommerciallyCommercially --oriented oriented 
Research in ZimbabweResearch in Zimbabwe

THANK YOU FOR 
YOUR ATTENTION
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By Dr Xavier F Carelse
Principal Scientist,
SIRDC, Zimbabwe
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RESCUING AFRICA FROM THE RESCUING AFRICA FROM THE 
THIRD WORLD POVERTY TRAPTHIRD WORLD POVERTY TRAP

� AN ENTIRELY AGRO-BASED ECONOMY 
CANNOT REDUCE POVERTY

� WE MUST ADD VALUE TO OUR OWN 
NATURAL RESOURCES

� INCREASE OUR NUMBERS OF SCIENTISTS 
AND ENGINEERS

� INCREASE TECHNOLOGY ACCESS AND 
AWARENESS FOR ALL CITIZENS

� WE MUST INDUSTRIALIZE



� Exporters of
Primary 
Commodity 

� Importers of
Manufactured 
Goods

THIRD WORLD THIRD WORLD 
POVERTY TRAPPOVERTY TRAP

AFRICA MUST ADD 
VALUE TO ITS OWN 
NATURAL 
RESOURCES



FUNDING for RESEARCH AND FUNDING for RESEARCH AND 
DEVELOPMENT in AFRICADEVELOPMENT in AFRICA

� AFRICAN GOVERNMENTS PLEDGED TO SPEND 
1% OF GDP 

� MANY ONLY SPENDING ABOUT 0.2%

� Researchers are asking: WHY?
� The key to research funding
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WHAT YOU CAN DO FOR WHAT YOU CAN DO FOR 
YOUR COUNTRY YOUR COUNTRY 

HAVE BEEN IDENTIFIEDHAVE BEEN IDENTIFIED
� NEW YORK 2000 :

MILLENNIUM SUMMIT
� ADOPTION OF MILLENNIUM 
DEVELOPMENT GOALS

� TO BE ACHIEVED BY  2015



ALL AFRICAN COUNTRIES ARE ALL AFRICAN COUNTRIES ARE 

SIGNATORIES TOSIGNATORIES TO MILLENNIUM MILLENNIUM 
DEVELOPMENT GOALSDEVELOPMENT GOALS

� 1 ALLEVIATE POVERTY AND HUNGER

� 2 PROMOTE UNIVERSAL PRIMARY EDUCATION

� 3 FOSTER GENDER EQUALITY

� 4 LOWER INFANT MORTALITY RATE

� 5 ENSURE MATERNAL HEALTH

� 6 ERADICATE MAJOR DISEASES

� 7 IMPROVE & SUSTAIN HUMAN ENVIRONMENT

� 8 CULTIVATE A GLOBAL PARTNERSHIP FOR 
DEVELOPMENT



R&D FUNDING via MDGsR&D FUNDING via MDGs
� Funding institutions :

– UNESCO, UNICEF, UNDP, WFP, WHO, FAO
– Carnegie Institute, Ford Foundation, Kellogg 

Foundation, etc.
• ODA (UK), GTZ (Germany), SAREC, DANIDA

� NGOs are the main beneficiaries of this trend
� Bioscientists and Engineers also benefit 
� Applied Physicists, Geophysicists, Geologists and 

Meteorologists in Africa address national needs
� Too many “Pure” Physicists in Africa survive on 

theoretical physics



MDG No 1MDG No 1
POVERTY ALLEVIATIONPOVERTY ALLEVIATION

INDICATORS:

To reduce BY HALF the number of 
persons earning less than US$1 per day

To reduce BY HALF the number of 
people sufferimg from hunger



INDICATOR:

DEBT RELIEF

to reduce BY HALF the 
number of persons earning 
less than US$1 per day

Job creation at Job creation at 
SIRDCSIRDC

� 6	%�������	�6	%�������	�6	%�������	�6	%�������	�
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Millennium Development GoalsMillennium Development Goals
MDG No 1: Poverty AlleviationMDG No 1: Poverty Alleviation
TRAINING PROGRAMMESTRAINING PROGRAMMES

� Biotechnology Research Institute
– Mushroom Cultivation

– Cultivation and Uses of Medicinal Herbs

� Building Technology Institute
– Rammed Earth Technology – building low-cost houses

� Electronics and Communications Institute
– Introduction to Microcontroller Applications

– Programmable Logic Control (PLC) Operation

– Instrumentation and Control in Food Processing Industry



INDICATORS:

All children should be able to complete 
primary education

Increase the proportion of children 
entering secondary school

Youth empowerment by guaranteed 
employment for school -leavers

MDG No 2MDG No 2
IMPROVING EDUCATION STANDARDSIMPROVING EDUCATION STANDARDS



SLATE,SLATE, commercial subsidiary of SIRDC,commercial subsidiary of SIRDC,

manufacturing science equipmentmanufacturing science equipment

SINCE 2003SINCE 2003



MDG MDG 
No 3No 3
GENDER GENDER 

EQUALITYEQUALITY
INDICATOR:

Gender equality in education, job 
opportunity and political status



OBSOLETE DESIGN 
BUT STILL USED AS A 
STAND-BY

MDG MDG 
No 4No 4
reduce reduce 
INFANT MORTALITYINFANT MORTALITY

MODERN DESIGN

� RE-DESIGN OF ENVIRONMENTAL 
CONTROL SYSTEM OF OBSOLETE 
INCUBATORS

INDICATOR:

To reduce by two-thirds 
the percentage of infants 
who die before the age of five years



MDG No 5MDG No 5
MATERNAL MATERNAL 
HEALTHHEALTH

INDICATOR:
To reduce by 
75% the ratio of 
women who die 
during 
child-birth



MDGs No 6MDGs No 6
DISEASE ERADICATIONDISEASE ERADICATION

� INDICATOR:
–To halt and 

reverse the 
spread of 
diseases such as 
HIV, AIDS, 
Malaria and 
Tuberculosis



HERBAL GARDEN PROJECTHERBAL GARDEN PROJECT

� OFFSETS HIGH COST OF CONVENTIONAL 
MEDICINE

� DIET WITH HERBAL SUPPLEMENTS DELAYS 
ONSET OF AIDS INDEFINITELY

� TRAINING IN VALUE ADDITION, 
COMMERCIALISATION OF HERBAL PRODUCTS

� WORKSHOPS ATTENDED BY 
– CONVENTIONAL and TRADITIONAL 

MEDICAL PRACTITIONERS
– HIV/AIDS COUNSELLORS and NGOs
– SMALL AND MEDIUM-SCALE ENTERPRISES



MDG No 7MDG No 7
ENVIRONMENTAL ENVIRONMENTAL 
SUSTAINABILITYSUSTAINABILITY

SUSTAINABLE SUPPLY 
OF CLEAN WATER 
FOR ALL BY 2015
DECENT HOUSING 
MODERN SANITATION
FOOD SECURITY
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� Manufacturing 
IRRIGATION PUMPS , 



Rammed 
Earth 
Technology

BUILDING BUILDING 
TECHNOLOGY TECHNOLOGY 

INSTITUTEINSTITUTE
Affordable HousingAffordable Housing

� MCR, 
micro-concrete 
reinforced 
roof tiles



Food Food 
Security Security 

FARM FARM 
OPERATIONSOPERATIONS

UNITUNIT
� Hatchery 

Project

BRI
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The Incubator The Incubator 
ProjectProject



MDG No 8MDG No 8
GLOBAL PARTNERSHIP GLOBAL PARTNERSHIP 

FOR DEVELOPMENTFOR DEVELOPMENT



How is Africa coping How is Africa coping 
with the with the 

Millenium Goals?Millenium Goals?



ACCESS TO FUNDINGACCESS TO FUNDING
A MESSAGE FOR OUR RESEARCHERSA MESSAGE FOR OUR RESEARCHERS
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FOOD and HEALTHFOOD and HEALTH
MDGs Nos 4, 5, 6, 7MDGs Nos 4, 5, 6, 7

Dr Orseline Carelse, 
Principal Research Scientist,
Biotechnology Research Institute, 
SIRDC, Zimbabwe



MILLENNIUM DEVELOPMENT MILLENNIUM DEVELOPMENT 
GOALSGOALS

� 1 ALLEVIATE POVERTY AND HUNGER
� 2 PROMOTE UNIVERSAL PRIMARY EDUCATION
� 3 FOSTER GENDER EQUALITY

� 4 LOWER INFANT MORTALITY RATE
� 5 ENSURE MATERNAL HEALTH
� 6 ERADICATE MAJOR DISEASES
� 7 IMPROVE & SUSTAIN HUMAN 

ENVIRONMENT
� 8 CULTIVATE A GLOBAL PARTNERSHIP FOR 

DEVELOPMENT



MDGs Nos 4, 5, 6, 7MDGs Nos 4, 5, 6, 7
are all linked to POVERTYare all linked to POVERTY

� NUTRITION
– INSUFFICIENT FOOD = HUNGER
– DIET LACKS ESSENTIAL VITAMINS AND 

MINERALS = MALNUTRITION

� HEALTH CARE
– NO HEALTH INSURANCE
– EXPENSIVE PRESCRIPTION MEDICINES

� LIVING ENVIRONMENT
– INADEQUATE SANITATION
– NO CLEAN DRINKING WATER
– OVERCROWDED ACCOMMODATION



SIRDC addresses these on SIRDC addresses these on 

FIVE FRONTSFIVE FRONTS

� 1 HEALTHY EATING
� 2 FOOD SECURITY
� 3 AFFORDABLE HOUSING
� 4 CLEAN WATER SUPPLY
� 5 RENEWABLE ENERGY



HEALTHY EATING: HEALTHY EATING: 
INDIGENOUS FOODSINDIGENOUS FOODS

� Indigenous crops 

� are more drought 
resistant 

� More nutritional 
than maize



HEALTHY EATING: HEALTHY EATING: 
HERBAL GARDEN PROJECTHERBAL GARDEN PROJECT

Herbs supplement the nutritional value of food

Research

Commercial 
production



FOOD SECURITY: FOOD SECURITY: 
FARM OPERATIONS UNIT (FOU)FARM OPERATIONS UNIT (FOU)

� SIRDC’s campus covers 30 Ha
� 20 Ha under cultivation by FOU
� Income supplements SIRDC’s earnings
� Reduces dependence on government funding

Research 
funding
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Food Security:  Food Security:  
Incubator ProjectIncubator Project

� Destined for 
rural areas

� Battery 
to cope with 
power cuts

� 3000 to 
4000 eggs



FOOD SECURITY:FOOD SECURITY:
Animal AntiAnimal Anti--bioticsbiotics

Pour on.
Dipping not 
required

On surface:
kills ticks, 
fleas, etc

Penetrates 
skin:
kills worms 
and other 
internal 
parasites



FOOD SECURITY: FOOD SECURITY: 
HATCHERY PROJECTHATCHERY PROJECT

To cross-breed 
the African chicken 
(road runner)…

…with imported 
breeds



Maize Improvement ProjectMaize Improvement Project

� Development & production 
of new maize varieties, 
which are drought tolerant 
and resistant to pests 
through the use of molecular 
marker-assisted selection 
(MAS).

� Superior quality hybrid lines 
have been developed and 
are being tested. 



Small Grains and Legumes Small Grains and Legumes --
Finger Millet  & Finger Millet  & 
Bambara NutBambara Nut

R & D of small grains such as 
finger millet, and under-
utilized legumes such as 
bambara nut

� Identifying  and developing 
varieties with high protein 
content and  high yields

� Promoting the growing and 
utilization of finger millet and 
bambara nut in the country



Mushroom Development and Mushroom Development and 
ProductionProduction

� Growing and selling of quality 
oyster and button mushrooms 
as a commercial activity.

� R & D in other mushroom 
types including indigenous 
mushrooms.

� Job creation through training 
workshops for cultivation and 
commercialisation of 
mushrooms



AFFORDABLE HOUSING: AFFORDABLE HOUSING: 
RAMMED EARTH TECHNOLOGYRAMMED EARTH TECHNOLOGY

� Uses compacted earth instead of bricks
� Used in parts of Great Wall of China  
� And in parts of the Coliseum in Rome



AFFORDABLE HOUSING: AFFORDABLE HOUSING: 
LOW COST ROOF TILESLOW COST ROOF TILES

Lighter and stronger 
than conventional tiles

Saves 30% on cost of the roof



WATER SUPPLIES: WATER SUPPLIES: 
SIRTECHSIRTECH--SIRMET FOUNDRYSIRMET FOUNDRY

� In-house pattern makers design the mold
� Scrap metal melted in furnace
� Water pumps cast for a local firm



CLEAN WATER SUPPLYCLEAN WATER SUPPLY
Solar water pumpingSolar water pumping

at Energy Technology at Energy Technology 
InsituteInsitute



RENEWABLE ENERGYRENEWABLE ENERGY

� SOLAR ENERGY







COMMERCIAL R&D:COMMERCIAL R&D:
ADDING VALUE TO A PRODUCTADDING VALUE TO A PRODUCT

� “Quick and Dirty” Market Survey:
to identify the commercial potential of a 
new product

� Early commercialisation:
for self-funding

� Value-addition:
improve income-to-expenditure ratio



THE HERBAL GARDENTHE HERBAL GARDEN
PROJECTPROJECT

� Dr Orseline Carelse 
� January 2006 



3 million ADULTS
Total Earnings 
$150 million pm

SIRDC aiming to capture 
only 1% of money spent

Spending 1% of 
income on 
medication

25% of 
ADULTS 
suffering 
from AIDS
Earning over 
US$50 pm 

Medical expenditure
$1.5 million pm

SIRDC’s MINIMUM TARGET
$15,000 per month     or

$180,000 PER ANNUM

QUICK andQUICK and
DIRTY DIRTY 

MARKET MARKET 
SURVEYSURVEY

`For HIV-positive persons:
Good nutrition with herbal 
supplements,
delays the onset of AIDS



HERBAL GARDEN EARNINGS:HERBAL GARDEN EARNINGS:

SELLING FRESH HERBSSELLING FRESH HERBS
� AREA OF PLOT:                               0.25 Ha
� Number of plants :                             8,000
� Factory price per bunch:                 $0,25
� Sale of one full batch:                      $2,000
� Number of batches per annum:               3

� Projected annual earnings from fresh 

herbs $6,000 from 0.25Ha



THE TEA HARVESTTHE TEA HARVEST
PEPPERMINT

THYME
LEMON GRASS

ROSEMARY

PENNYWORT
NETTLE
S
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DRIED HERBS AS TEASDRIED HERBS AS TEAS

� 8000 PLANTS, WHEN DRIED WEIGH      400 KG
� FACTORY PRICE OF 50G PACKETS:        $0,50
� 8,000 PACKETS EARN                 $4,000 PA
� THREE HARVESTS EARN           $12,000 PA

� Projected annual earnings after 
drying and packaging as TEAS : 
$12,000 from 0.25 Ha

� TARGET OF $180,000 PA REQUIRES AT 
LEAST 4 Ha.
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POTENTIAL INCOME FROM POTENTIAL INCOME FROM 
MONTHLY HARVEST OFMONTHLY HARVEST OF

4kg DRIED HERBS4kg DRIED HERBS

� HERBS AS LOOSE LEAF TEA:     
$7.50/kg of harvested herbs

� HERBS IN TEA BAGS: 
$15/kg

� HERBS IN CAPSULES:
$40/kg



F

O
O
D

B
L
O
C

K

ORIGINAL ORIGINAL 
CULTIVATED CULTIVATED 

AREA AREA 
0,25 Ha0,25 Ha

18 

100 

50 

120 

T
C

30 

HERBAL 
GARDEN 
EXTENSION

1.25 Ha

90 

WH 

WH = 
WATER 
HYDRANT

WH

WH 

COMPOST 
AREA

26 

TRENCH 

TRENCH  
EXTENSION

UTILISED 
FOR 2005 
HARVEST

0.25 Ha



PROPOSED MORINGA PROPOSED MORINGA 
PLANTATION (100 SQ M)PLANTATION (100 SQ M)

� 1000 plants cost $5,000,000
� 10% annual replacement:         $500,000
� Weekly production of dried leaf:        3kg
� 7 month season production:   100 kg
� FACTORY PRICE per GRAM:   $5,000
� TOTAL INCOME :      $ 500,000,000



VALUE ADDITION: VALUE ADDITION: 
CAPSULESCAPSULES
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OTHER PRODUCTSOTHER PRODUCTS

SPICES

CULINAR
Y

OINTMENTS
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THANK YOUTHANK YOU


