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Even lower enrolment in engineering



Every year about 800,000 Kenyans enter into job market with 
only 50,000 formal sector jobs (6% employment rate - 2014 
World Bank data).  

Approx. 700 engineers graduate annually. Over half are 
forced to take clerical and teller jobs in banks, just like any 
other graduate. Why?

http://www.nation.co.ke/news/Engineering-courses-in-Kenya-public-universities-suspended-/-/1056/2517024/-/10pdx0f/-/
index.html

Low absorption of engineers into jobs

http://www.nation.co.ke/news/Engineering-courses-in-Kenya-public-universities-suspended-/-/1056/2517024/-/10pdx0f/-/index.html


New Models of Education and Training 

Fab Labs with Engineering and Business Incubation Support 
Dr. Kamau Gachigi*

*Executive Director, Gearbox   |   Founder of Fab Labs at University of Nairobi & Riruta Satellite    |    Member of the Board, Numerical Machining Complex

Speed governor

Designed in Nairobi, 
made in China

Manufacturing companies

Employment

Exports to region and beyond

PROPOSED NETWORK FOR TRAINING, PROTOTYPING, 
MANUFACTURE AND INCUBATION
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What is a Fab Lab?

Founded at MIT, a Fab Lab 
(fabrication or fabulous lab) 
comprises a collection of digital 
fabrication tools (computer-
controlled machines) that enable 
one to "make almost anything",

• Machines: lasercutter, 3-axis router, 
2.5-axes end-mill, 3D scanner, 3D 
printer, handtools, bandsaw, vinyl 
cutter 

• Supplies: micro-controllers, electronic 
components, wood products, plastic 
shee t s , c a s t ing and mou ld ing 
equipment , o f f ice equipments , 
computers, audio-visual equipment, 
Polycom video link 

• Infrastructure: 100 sq m space, table 
space, storage shelves etc. can be made 
in lab.

Components of a Fab Lab



1. Education: Fab Academy 
(http://www.fabacademy.org/index.php/what-is) 

Training Unemployed Youth in Digital Fabrication

The image on the right depicts a class by video conference taken 
at Fab Lab University of Nairobi, founded by the authorThe spread of over 500 Fab Labs worldwide, 1000 by the end of next year

http://www.fabacademy.org/index.php/what-is


FAB 1.0  Computers make machines - “How to make almost anything”   

FAB 2.0 Machines make machines 

FAB 3.0 Codes make materials “How to make almost anything” 

FAB 4.0 Programs make materials



Fab Lab Nairobi Unique Course

OVERVIEW 
CLASS 1: PROJECT MANAGEMENT  

CLASS 2: ELECTRONICS AND DIGITAL LOGIC 

CLASS 3: MICROCONTROLLER PROGRAMMING  

CLASS 4: ELECTRONICS AND PROGRAMMING  

CLASS 5: Analog to Digital Conversion, INTERRUPTS  

and Serial Communication 

CLASS 6: CIRCUIT DESIGN AND FABRICATION  

CLASS 7: MECHANICAL FABRICATION  

CLASS 8: PROJECT PRESENTATIONS 



Fab Lab Nairobi’s unique course 
- some stats -



NAM
E

highes
t 
acade
mic 
qualifi
cation 
& 
Discipl
ine

Project 
in course

Did the 
course 
meet 
expect
ations?

Did the 
course help 
you get 
employmen
t, or start 
your own 
business/
consultancy

Have you 
used the 
knowledge 
you gained 
since you 
completed 
the course

If so, is it within 
employment or in 
business/consulting

share what kind of applications you have put 
the knowledge to today, whether as a hobby 
or in business/employment

Charl
es 
Wach
ira

B.Sc 
Electri
cal 
and 
Electr
onics 
Eng

Telecom
municati
ons

Yes Yes Every day Employment and business Embedded System design. 
Mobile App development.

Mutu
ma 
Jose
ph

Bsc. 
mecha
nical 
and 
manuf
acturi
ng 
engin
eering

Energy 
consump
tion

Yes Not yet but 
still there

Partially Personal Hobby

Juliu
s 
Kima
ni

B.Sc 
Electri
cal 
and 
Electr
onics 
Eng

Making 
an 
autonom
ous 
robot

Yes Yes Yes Employment, business and 
consulting

Electronics design and fabrication, 
programming, embedded systems

Eoha
ntus 
Ngug
i

B.Sc 
Mecha
tronic
s Eng

Automati
on of 
mannequ
in

Yes Yes Yes Employment Web development, electronics design and 
fabrication, programming



Moses 
Oduor

B.Sc 
Electrical 
and 
Electronics 
Eng

GSM controlled 
Home Automation 
system

Yes Yes I use it a lot Employment Electronics design and 
fabrication, 
microcontroller systems 
applications

Samuel 
Murekefu

4th year 
student UoN

Maker Project 
(medical)

Yes Yes Yes Project Mechanical desig and 
fabrication for medical 
equipment for the 
Maker Project

Aquinas 
Nabiswa

Diploma 
Electrical 
Engineering

Making a 
programmer

Yes Yes Yes Employment Circuit design and 
soldering

Delek 
Mwangi

B.Sc 
Electrical 
and 
Electronics 
Eng

Making a power 
Management Unit

Yes Not yet there Yes Contract Circuit design and 
fabrication & soldering

Terryanne 
Kinya

Diploma in IT GSM controlled 
lighting 

Yes Not yet Yes Personal Hobby

Vanessa 
Otieno

B.Sc 
Electrical 
and 
Electronics 
Eng

MPPT - (Maximum 
power point 
tracking is a 
technique that 
charge controllers 
use for wind 
turbines and PV 
solar systems to 
maximize power 
output)

Yes Yes Yes Employment Programming

Veronica 
Waithaka

B.Sc 
Environment
al and Bio-
systems

Farm Automation Yes Yes Yes Employment and 
project

Programming, circuit 
design, mechanical 
design and fabrication



Government of Kenya requested the Fab Lab at the University of Nairobi to 
build a citizen survey box, to poll opinions of service at local Government 
Huduma centres. Picture above: Prototype was piloted at Sheria House

As participants in the NASA Space Apps Challenge: a local company makes 
wind turbines which they erect onto clients rural homes and bill for the 
generated power. They find logistical difficulties in reaching these clients for 
maintenance. University of Nairobi Fab Labbers built a system to monitor 
the condition of wind turbines remotely using a normal feature phone, and 
won the NASA Space Apps Challenge a People's Choice Award in 2012.

Fab Labbers at the University of Nairobi developed a mould using fibre glass 
to create pre-cast concrete panels for local social venture called SANERGY. 
Sanergy used these panels to build toilets which they construct in Kenyan 
slums so as to collect human waste to generate biogas from which they 
produce electricity to sell to the grid.

Examples of Products Developed at the UoN Fab Lab

Pima Sema: citizen polling device for huduma centers

Mould making for pre-cast concrete panels

Bit Harvester: internet of things



Prototype of a device to monitor vehicle engine indicators, track location and 
convey data through GPRS modem (left). Similar device designed at 
University of Nairobi Fab Lab, produced in China (right) and now in 
commercial use in thousands of public transport vehicles in Kenya, 
following Government regulation. 

University of Nairobi ran a successful two year pilot of a wireless mesh 
network called FabFi in Nairobi with a team from MIT. Local team members 
formed a company which provides internet connectivity commercially in 
Kenya at lower cost than the norm. 

Fab Labbers repair old equipment (converted NC machine into CNC) at the 
a Government's bullet factory. 

Examples of Products Developed at the UoN Fab Lab

repair of machines at bullets factory, eldoret

speed governors - already in market in kenya

fabfi: inexpensive last mile internet access technology



Project 
designing 
maternity 
equipment: 

 Partnership 
between  

UoN Fab Lab, 
KNH and 

NGO  Concern 
Worldwide 

Funded by the 
Gates 

Foundation

Examples of Products Developed at the UoN Fab Lab



suction machine for maternity already prototyped  
at uon fab lab



FAB 1.0  Computers make machines - “How to make almost anything”   

FAB 2.0 Machines make machines 

FAB 3.0 Codes make materials “How to grow almost anything” 

FAB 4.0 Programs make materials



Machines that make (MTM) Machines



FAB 1.0  Computers make machines - “How to make almost anything”   

FAB 2.0 Machines make machines 

FAB 3.0 Codes make materials “How to grow almost anything” 

FAB 4.0 Programs make materials





What is Gearbox?

Gearbox is a non-profit, open platform for hardware innovation that brings together inventors 
and innovators from diverse backgrounds to prototype and build their projects using a 
substantial array of engineering equipment on a shared basis.  

It is the natural “next step” that follows Fab Labs so prototypes can be manufactured.

injection moulding

3D Printing

Robotic  
Pick & PlaceCNC Milling







Gearbox is partnering with some large local companies  
to prototype their designs:



STEP 3: Set up Manufacturing HUB between  
Technical University of Kenya, Gearbox and NMC:

Development of Science & Technology Park at Kenya Railways 
• Nexus - Kenya Railways Corporation (KRC) property where Gearbox will be situated next to NMC and TUK 
• Companies spinning off this can be housed within the 200 acre KRC complex 
• Other key institutes that can contribute to R&D and manufacturing are shown

TUK NMC

Gearbox site

Madini House

Materials Lab

To KIRDI

&

&

&

&&

International Fab lab network

Numerical Machining Complex

KIRDI

Universities & 
TIVETs TIVETs



Proposed Gearbox Collaboration with NMC: 
Specific Short-term Goals

wood router  
Made in Kenya

1. Revival of the NMC lathe machines project: 
• Gearbox has solution for the current lathe project’s design problems 
• Gearbox can add automation to lathes 
• Training of NMC staff on Autodesk CAD/CAM solutions

2. Introduction of a new product - a CNC wood 
router: 

• Fab Labs have produced a fully 
automated computer numerical 
controlled (CNC) router (see below). 
This is ready to go, and can be sold to 
GoK technical institutions and 
schools, alongside the lathes, with 
other products in tow.

3. Massive improvement of productivity through 
Computer Aided Engineering (CAE) tools: 

• Gearbox is partially funded by Autodesk 
Foundation, a world leader in CAE, and has 
furnished our staff with the best software and 
training. This will yield an order of magnitude 
improvement in productivity.



Machines at TUK





&

hub and spokes model

Like a physical infrastructure, this infrastructure creates a national innovation system through which the 
nation can be “audited” for technically-talented people who can be joined in national industrialisation

Full Fab Lab: Level 
1 @ CIDCs

Mini or Micro Fab Lab: 
Levels 2/3 - Community 
level

Smaller Fab Lab: 
Level 2 
UNIs & TIVETS

Gearbox, NMC, TUK 
KIRDI & NACOSTI

GoK has laid NOFBI fiber to the far reaches 
of the nation

The Fab Lab Network includes >500 Fab Labs 
worldwide. Our Fab Labs will be part of this 

network

Proposed National Manufacturing Ecosystem from Gearbox 
STEP 2: Setting up Fab Labs Nationwide as Spokes



STEP 1: Create a Training System for Digital Fabrication

1. Impartation of technical skills nationwide 
• set up a light-weight distribution of Fab Labs at the constituency level at universities, the TIVET institutions and Constituency 

Industrial development Centres (CIDCs) will avail knowledge, training and education through MIT’s Fab Academy. Training 
includes digital fabrication through Fab Academy as well as human centred design & general technical skills like welding, 
plumbing etc. It is proposed we start with 5 to add on to the existing 3 Fab Labs at UoN, Riruta Satellite and in Maseno.

2. Distributed 
Prototyping facilitation: 

• Fab Labs enable 
innovators to make 
prototypes and test 
them. 

• Competitions with 
partners such as the 
American Society of 
Mechanical Engineers 
(ASME) help with 
technological 
benchmarking 

• Good ideas move on to 
Gearbox/NMC/TUK

4. Business funding 
through Youth Enterprise 
Development Fund, 
private Angel Funds, etc.: 

• The Fab Lab educational 
program emphasises a 
business perspective. The 
Fab Labs are connected to 
Gearbox where high 
potential ideas can be 
developed and funded

Fab Academy is taught by MIT Prof and local gurus through video-link

3. Gearbox’s 
Business Incubation 
partners: These and 
more



How to Grow Almost Anything



MIT PARTNERSHIP 
2. Training Jua-Kali Artisans  

with IDIN and D-Lab 
(https://www.idin.org)

What They Do:
IDIN empowers a diverse, global network of innovators to 
design, develop, and disseminate low-cost, practical technologies 
to improve the lives of people living in poverty.

This partnership is aimed at upgrading jua-kali skill sets through 
a proven training pedagogy and curriculum.

IDIN supports local innovation to create impact in five ways:
1.Summits
2.Innovation Centers
3.Research
4.IDIN Network Resources
5.Student Participation

https://www.idin.org


End


