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ENG. PROF. LAWRENCE GUMBE

Manufacturing and 
Mechanical Engineering

THE Kenyan government recognises 
that the manufacturing sector, 
in line with Vision 2030,  is a 

key driver for economic growth and 
development. Industrial activities create 
jobs, increase GDP and contribute to 
wealth accumulation. As such, Kenya 
aims to have a robust, diversified, and 
competitive manufacturing sector. In 
addition, the sector is projected to support 
the country’s social development. The 
manufacturing sector’s contribution 
to the Gross Domestic Product (GDP) 
has stagnated at about 10 per cent in 
the last few decades. The growth of the 
sector has been below the annual target, 
and Kenya’s exports have remained 
predominantly primary commodities with 
low value addition.

Manufacturing is the creation or 
production of goods with the help of 
equipment, labour, machines, tools, 
and chemical or biological processing 
or formulation. It is the essence of the 
secondary sector of the economy. The 
term may refer to a range of human 
activities, from cottage to hi-tech, but it 
is most commonly applied to modern 
industry, in which raw materials are 
transformed into finished goods on a large 
scale. Such goods may be sold to other 
manufacturers for the production of other 
more complex products, such as aircraft, 
household appliances, furniture, sports 
equipment or automobiles, or distributed 
via the tertiary industry to end users and 
consumers, usually through wholesalers, 
who in turn sell to retailers, who then sell 
them to individual customers.

Manufacturing engineering is the 
field of engineering that designs and 
optimises the manufacturing process, or 

the steps through which raw materials 
are transformed into a final product. 
The manufacturing process begins 
with the product design, and materials 
specification. These materials are then 
modified through manufacturing to 
become the desired product.

Modern manufacturing includes all 
intermediate processes involved in the 
production and integration of a product's 
components. Some industries, such as 
semiconductors and steel manufacturers, 
use the term fabrication instead.

Mechanical engineering is a diverse 
discipline that encompasses the teaching, 
practice and leadership of others in the 
development and application of scientific 
principles to mechanical systems. 
Mechanical engineering covers the ability 
to deliver and optimise safe, sustainable 
and ethical solutions for the design, 
production and operation of devices, 
machines, structures, processes and 
systems involving mechanical elements. 
Mechanical engineering frequently 
overlaps and/or combines with other 
engineering technologies to create multi-
disciplinary projects/solutions.

Mechanical engineering careers centre 
on creating technologies to meet human 
needs. Virtually every product or service 
in modern life has been touched in some 
way by a mechanical engineer to help 
humankind. This includes solving today's 
problems and creating future solutions 
in healthcare, energy, transportation, 
world hunger, space exploration, climate 
change, built environment and more. 
Mechanical engineers are an integral part 
of manufacturing in a country.

The Industrial Revolution brought 
steam powered factories utilising 
mechanical engineering concepts. 
These advances allowed an incredible 
increase in production scale, numbers, 
and efficiency. During the 19th century, 
material science advances had begun to 
allow implementation of steam engines 
into steam locomotives and steam- 
powered ships, quickly increasing the 

speed at which people and goods could 
move across the world. 

The reason for these advances were 
the machine tools developed in England, 
Germany, and Scotland. These allowed 
mechanical engineering to develop 
as a separate field within engineering. 
They brought with them manufacturing 
machines and the engines to power them. 

At the near end of the Industrial 
Revolution, internal combustion engine 
technology brought with it the piston 
aeroplane and automobile. Aerospace 
Engineering would develop in the early 
20th century as an offshoot of mechanical 
engineering, eventually incorporating 
rocketry. Coal was replaced by oil-based 
derivatives for many applications.

With the advent of computers in the 
20th century, more precise design and 
manufacturing methods were available 
to engineers. The rise of CAD software 
has reduced design times and allowed for 
precision manufacturing. Engineers are 
able to simulate the forces and stresses of 
designs through computer programmes. 
Automated and computerised 
manufacturing allowed many new fields 
to emerge from Mechanical Engineering, 
such as Industrial Engineering. Although a 
majority of automobiles remain to be gas 
powered, electric vehicles have risen as a 
feasible alternative.

In modern history the USA and 
China have been the most dynamic 
and dominant world economies. 
Manufacturing and mechanical 
engineering have played key roles in 
the development of these economies. 
Kenya, and Africa in general, must 
prioritise manufacturing and mechanical 
engineering in its industrialisation and 
transformation endeavours in order 
to create employment, increase food 
security and improve affluence and 
human welfare. 

This issue of Engineering in Kenya 
is dedicated to Manufacturing and 
Mechanical Engineering. We hope that 
you will enjoy reading the same.
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Kenya Needs to Support 
Mechanical Engineering to 
Accelerate Growth of the 
Manufacturing Sector
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IT HAS BEEN 
ESTABLISHED THAT 

TO REVERSE THE 
DOWNWARD ECONOMIC 
TREND IN THE COUNTRY, 

KENYA NEEDS TO 
BE TRANSFORMED 

FROM A CONSUMER 
TO PRODUCTION 

ECONOMY. I URGE ALL 
STAKEHOLDERS TO 
RALLY BEHIND THIS 

CLARION CALL TO 
MAKE THIS POSITION A 

REALITY.

IN a policy paper presented between 
16th and 18th March, 2022 during 
a “High-level Policy Dialogue on 

Fostering Productive Capacities in 
Kenya for Industrialisation, Export 
Diversification and Inclusive Growth” 
in Nairobi, Hezekiah B. Okeyo, the 
Industrialisation Secretary in the 
Ministry of Industrialisation, Trade 
and Enterprise Development,  quotes 
UNCTAD TDR 2016 that  “a broad and 
robust domestic manufacturing base 
is the key to successful economic 
development, since it helps generate 
virtuous and cumulative linkages with 
other sectors of the economy, drives 
technological progress (industrial 
revolution), and has the strongest 
potential for productivity gains.” 

The Secretary goes on to say 
that manufacturing is considered 
as the backbone of socio-economic 
transformation because it contributes 
to food security through provision of 
chemicals, machinery and equipment 
for mechanisation of agriculture and 
processing plants in agro-processing 
to reduce post-harvest losses and add 
value to agricultural produce. It also 
supports the housing sector through 
production of construction materials, 
innovations in building designs and 
construction; and enhancement of the 
use of local construction materials. 
It further supports the health sector 
through manufacture of medical 
equipment and pharmaceutical and 
hygiene products. Lastly, it creates 
direct and indirect employment, 
including in related services such as 
transport, logistics, financial sector, 
ICT.

In his conclusion, Mr. Okeyo 
stated, “Economic Diversification 
and Structural Transformation has 
not been achieved!” This conclusion 
presents a position that requires 
attention by all the stakeholders in 
Kenya. It has been established that 
to reverse the downward economic 
trend, Kenya needs to be transformed 
from a consumer to production 
economy. I urge all stakeholders to 
rally behind this clarion call to make 
this vision a reality.

The high cost of crude oil, electricity 
bills and a plethora of tax regimes 
continue to scare away investors, thus 
aggravating the situation. I similarly 
plead with our government to lower 
these costs so that ultimately, the cost 
of manufacturing can be reduced to 
benefit the common man and woman 
together with their families.

On the global scene, the Russia-
Ukraine war has disrupted Africa’s 
promising recovery from the COVID-19 
pandemic by raising food and fuel 
prices, disrupting trade of goods and 
services, tightening the fiscal space, 
constraining green transitions and 
reducing the flow of development 
finance in the continent. This is 
according to United Nations Assistant 
Secretary-General Ahunna Eziakonwa 
at the  US Institute of Peace  on 
June 14, 2022. The war has also 
complicated the initiatives towards 
resuscitating the manufacturing 
sector.

Mechanical Engineering was 
among the first engineering 
programmes to be offered in our local 

ENG. ERIC OHAGA
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universities in the early 1970s. Out 
of this programme have sprouted 
other engineering disciplines such as 
electrical, civil and agricultural, among 
others. The Mechanical Engineering 
degree programme has continued 
to transform into other forms and 
styles, including Mechatronics 
Engineering, Production Engineering, 
Textile Engineering, Manufacturing 
Engineering, Marine and Maritime 
Engineering, Petroleum Engineering, 
Chemical Engineering and Mining 
and Mineral Processing Engineering. 
These more focused programmes 
have responded to the specialised 
needs of the different sectors to 
which they are applicable. It has 
avoided the employment of several 
original disciplines of engineering in 
one particular sector and moved to 
deliver specific human capital that 
gives an end-to-end wholesome and 
specific engineering solutions.

The number of graduates in 
Mechanical Engineering and affiliated 
programmes who are transitioning 
to Professional status continues to 
be low. However, the initiatives put 
in place by both our regulator, the 
Engineers Board of Kenya (EBK), 
and the Institution of Engineers of 
Kenya (IEK) aim at growing these 
numbers for the benefit of society. 
The Institution and EBK continue to 
sensitise the industry on the need to 

have graduate engineers transition to 
the professional level.

The 5th World Engineering Day was 
celebrated globally and locally on the 
March 4, 2023. The IEK, in addition 
to its activities at the national level, 
witnessed much more publicised 
celebrations at its branches. This 
publicity serves to create civic 
awareness to the societies that we 
serve at the national and county 
levels. We were privileged to have 
Principal Secretary, State Department 
for Roads, Eng. Joseph Mbugua, EBS, 
who is a Professional Engineer, grace 
the occasion as the Chief Guest and 
Speaker.

According to Lou Farrel, in his 
article,  “Looking at Mechanical 
Engineering Trends in 2023” 
( h t t p s : // r e v o l u t i o n i z e d . c o m /
author/loufarrell/) published in the 
“Revolutionized” of February 19, 
2023,   the mechanical engineering 
sector was already on track to 
undergo a digital transformation 
before the pandemic started in 2020. 
IBM’s 2021 Digital Transformation 
Assessment found that  67% of 
surveyed manufacturers accelerated 
their digital timetable because of the 
pandemic.  

Additive manufacturing, known 
colloquially as  3D printing, is 
reshaping manufacturing practices 

globally. This growth will continue to 
impact the mechanical engineering 
sector, especially with the push 
towards creating sustainable 
materials and flexible systems for 
on-demand 3D printing. Current 
mechanical engineers and those 
looking to work in the field in the future 
can all benefit from this growing trend 
by focusing on design for additive 
manufacturing (DfAM) skills. 

Sustainability continues to be a 
buzzword on everyone’s lips. Countries 
are looking for new and innovative 
ways to reduce their carbon dioxide 
emissions and carbon footprint. If 
they hope to avert a looming climate 
crisis, humanity must come together 
to reduce carbon dioxide emissions 
by 40% before 2030. They also need 
to reach the goal of net zero emissions 
before 2050. It’s a lofty but achievable 
goal if companies and corporations 
start making the necessary changes. 

One of the many ways the 
world works to achieve this goal 
is by leaning  more heavily onto 
subjects  like eco-engineering. 
Mechanical engineers looking for a 
change should consider shifting to this 
eco-friendlier field, Lou Farrel adds. 
Even without that career shift, there is 
a growing movement for engineers to 
create and embrace the kind of green 
engineering technologies that will 
reshape the industry in the coming 
decades.

(Photo Courtesy)

https://revolutionized.com/author/loufarrell/
https://revolutionized.com/author/loufarrell/
https://www.ibm.com/downloads/cas/MPQGMEN9
https://www.ibm.com/downloads/cas/MPQGMEN9
https://revolutionized.com/3d-printed-house/
https://revolutionized.com/eco-engineering/
https://revolutionized.com/eco-engineering/
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Let's Build Local Capacity 
in Manufacturing to Ensure 
Continued Economic Growth
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IN this edition, we focus on 
Manufacturing and Mechanical 
Engineering. One of my university 

professors once told us that Civil 
Engineering is also "stationery 
engineering". The good professor was 
teaching us solid mechanics. He thus 
used the expression to differentiate 
the kind of solid mechanics that Civil 
Engineering deals with from solid 
mechanics that Mechanical Engineers 
consider.  Many of the structures 
Mechanical Engineers consider are 
largely in motion. They weigh in aspects 
of friction, drag, thermodynamics, 
lubrication, etc. 

This is precisely what manufacturing 
deals with. In manufacturing we look 
at processes that will convert raw 
materials to finished products and in 
the process, create value addition. This 
means a farmer producing milk, a miner 
producing iron ore or a petrochemical 
product will be taken through a process 
whose final product is more applicable 
to daily use than when it is in the raw 
state. This then creates value for the 
product. 

We produce a lot of raw materials and 
export them cheaply to be processed in 
foreign countries, only to be sold back 
to us several times more expensively 
as a finished product. This begs the 
question, why would we not process 
the product ourselves and sell it in a far 
higher price than when we sell it in the 
raw form? 

As Engineers, we must lead the 
conversation on emphasising local 
industries to be set up to focus on 
manufacturing and value addition. 
This is because the manufacturing 
industries would greatly create 

employment opportunities for our 
countrymen. Of course, Engineers 
would be really gaining a lot when the 
manufacturing sector grows. 

COVID-19 taught us that building 
local capacity to produce the essentials 
we require to survive is important. When 
the global supply chain was disrupted, 
we realised that we can no longer rely 
on India as a world pharmacy, we need 
to set up our own pharmacies locally 
to produce what we need and sell the 
surplus.  

We have also witnessed a global 
shortfall in production of micro chip that 
has also affected a lot of production 
of machinery, plant and equipment 
globally. This should also trigger the 
need for us to set up the local industries 
to produce these kinds of products. 
Generally, every problem is also an 
opportunity in disguise. 

The question of capital always comes 
up when we look at manufacturing and 
setting up industries. But where there is 
a will there will always be found a way. 

Granted, there are several factors 
of production, including land, labour, 
capital power, and incentives such as 
available market. It is however important 
to note that Kenya has a very well-
educated populace, which is largely 
jobless. This is therefore an indication 
that there is a relatively well-educated 
workforce available for recruitment. 

It should not be hard for the 
government to provide land as an 
incentive to investors who want to set up 
manufacturing industries in Kenya. The 
Institution of Engineers of Kenya (IEK) 
will be at the forefront in encouraging 
the national and county governments 
to provide these kinds of incentives 
as well as market Kenya aggressively. 
The one-county-one-product idea is a 
great initiative that would ensure every 
county pursues the effort to set up 
industries. 

The Africa Continental Free Trade 
Area (AfCFTA) should create one big 
market for all those willing to set 

up a manufacturing plant in Kenya. 
They should easily be able to reach 
a population of 1.4 billion. This would 
easily solve the question of market for 
the products that are manufactured in 
Kenya. 

A stable political environment is also 
important to ensure business thrives. 
We urge authorities to provide this 
kind of environment as well as ensure 
that the judicial system is capable of 
resolving any commercial disputes. 
This will build the reputation of the 
country as being a preferred investment 
destination for investors. 

Electricity is also a very key 
component of production. Reliability 
and cost of power are key in ensuring 
that industries are able to produce and 
sell at a reasonable price. All costs of 
production are passed on to the buyer 
through the product cost. It is for this 
reason that Engineers are working 
hard to provide power solutions that 
guarantee reliability. This should be 
our goal as a country to support an 
aggressive manufacturing industry. 

In its half yearly report on power for 
July – December 2022, the Energy 
and Petroleum Regulatory Authority 
(EPRA) confirmed that we reached a 
peak demand of 2,149MW in December 
2022. Our installed capacity is 
3,601.76MW and of this over 76% is 
from renewable sources. This clearly 
indicates that there is a room for 
lowering the cost of power and this 
should be pursued by the government 
as a matter of policy. IEK is engaging 
the government in these matters 
in order to spur the manufacturing 
potential for this country. We note 
with gratitude the stated goal of the 
government to grow the percentage 
share of industrialisation on our GDP 
from the current 7% to 20% by 2030. 
This presents a great opportunity for 
Engineers to lead in this process of 
industrialisation. 

I now invite you to read this issue 
and learn the opportunities available in 
the manufacturing space.

ENG. SHAMMAH KITEME
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Government’s Role in Boosting the 
Local Manufacturing Industry

An interview with Dr Juma Mukhwana, Principal Secretary 
in the State Department for Industrialisation
  

By Maureen Mwangi

We have identified 24 
counties in Kenya mostly 

in Western, Eastern 
and Coastal regions to 
revive cotton growing. 

We will partner with 
private stakeholders to 

set up ginneries in these 
regions to grow the textile 

industry.

Industrialisation PS Dr. Juma Mukhwana in his office at the NSSF Building, Nairobi.

Like many other developing 
countries around the globe, Kenya’s 
traditional mode of industrialisation 
is agriculture. Therefore, Kenya 
has vested a lot in manufacturing 
agricultural products since 
independence through government-
owned firms. These firms were highly 
protected against unfair competition 
from imports in a bid to grow the sector 
and create employment for Kenyans.

In 1990, the country adjusted 
its structure to create a competitive 
market for the private sector and the 
global market. However, the lack of a 
strong private sector led to emergence 
of many intermediaries and cartels 
between the farmer and the market. 
This dwindled the growth of the 
manufacturing sector and encouraged 
exploitation of farmers.

Mismanagement has led to the 
collapse of most government-owned 
manufacturing firms, says Principal 
Secretary in the State Department for 
Industrialisation, Dr Juma Mukhwana. 

The textile industry in Kenya has 
been wiped out of the market due to 
the importation of ‘mitumba’ clothes. 

“I grew up as a young man growing 
cotton and supplying to ginneries. In 
the current market, textile industry has 
collapsed and cotton has lost its local 
market,” said Dr Mukhwana during an 
interview with Engineering in Kenya 
magazine in his office in Nairobi.

“We have identified 24 counties 
in Kenya mostly in Western, Eastern 
and Coastal regions to revive cotton 
growing. We will partner with private 
stakeholders to set up ginneries 
in these regions to grow the textile 
industry.”

The PS says the pyrethrum market, 
East African Portland Cement Company 
and sugar factories have as well 
collapsed, giving room for the private 
sector to invade the sectors. 

“Our work as the government is now 
to make rules and regulate the sector 
to make sure it runs fairly, openly and 

in a transparent way,” he says.

The PS now calls for the revision of 
liberalisation and other government 
laws on importation to revive and 
protect local manufacturing firms.

Dr Mukhwana is concerned that 
the manufacturing sector in Kenya is 
skewed towards benefiting only a few 
large-scale manufacturers, with Small 
and Medium Enterprises experiencing 
slow growth rate due to inadequate 
capital and unfavourable economic 
environment.

Kenya’s manufacturing industry 
faces a myriad of challenges, including 
use of outdated technology, returns 
taking long to be realised, Kenyans’ 
preference for imported goods over 
locally manufactured products, 
unstructured payment systems 
that discourage foreign investors, 
unhealthy business competition as 
well as the boom of counterfeit trade.

Future of manufacturing

Dr Mukhwana says the future of 
manufacturing in Kenya is in the 
development of Small and Medium 
Enterprises (SMEs). 

He says the ministry is focused 
on growing SMEs through the 
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(Photo Courtesy)

development of industrial parks and 
increased incentives for Kenyans 
to venture into manufacturing.  The 
industrial parks will be set up in each 
county for the common use by the local 
entrepreneurs, and the government 
will allocate Ksh100 million to each 
county for works.

The PS says the ministry is 
currently conducting a feasibility 
study to determine what is viable to be 
manufactured in the identified areas. 
The industrial parks will be co-financed 
by individual county governments. 
Additionally, he said, the ministry will 
develop specialised industrial parks for 
all construction materials; for instance, 
a textile park in Eldoret, automotive 
park through Numerical Machining 
Complex and Furniture Park at Jamhuri 
Grounds along Ngong Road.

“For factories to grow there is a need 
for mentorship of SMEs by large-scale 
factories to develop value chains. Our 
industrialisation is stuck because we 
have a few elephants on the road that 
are not mentoring the small-scale 
factories. Instead, the large-scale 
factories are fighting small-scale 
ones, hindering growth and causing 
unhealthy business competition,” 
says Dr Mukhwana.

To solve the problem of delayed 
payments, which has been one of 
the biggest obstacles to the growth 
of SMEs, the ministry presented the 
Prompt Payment Bill to Parliament that, 
if passed, will compel the buyers to 
pay the manufacturers within 14 days 
of procurement.

“The payment system in Kenya 
is discouraging local manufacturers 
from growing their firms as most 
retailers and government agencies 
take products on credit. This has led to 
the collapse of many business firms 
in Kenya. Nakumatt, for example, 
collapsed with nearly Ksh13 billion 
worth of Kenyan,” says Dr Mukhwana.

He says the counterfeit market is 
now outgrowing the manufacturing 
sector and the country has not done 
enough to protect the economy from 
sub-standard products. Therefore, 

there is a need to create policies to 
protect the local market from low 
quality goods.

The ministry is working with 
relevant industry players such as 
Kenya Association of Manufacturers 
to create a directory for manufacturing 
firms in Kenya with the products that 
they produce. This will make it easier 
for the ministry to identify and arrest 
counterfeit products before they get to 
the consumer.

The PS asserts that another 
challenge stifling the growth of local 
manufacturing industry is the high 
cost of electricity. To address this 
challenge, he said, the government is 
working towards establishing special 
power rates for industrial use. 

He says manufacturing firms should 
be set up near the primary source of 
raw materials to cut on transport cost, 
even as the government deals with the 
high cost of electricity. 

Besides, the technology being used 
by manufacturing firms is outdated, 
leading to high cost of production. 
This means that the government firms 
cannot compete with the private and 
international firms in the country.

“It is cheaper to import maize from 
South Africa, about 3,000km away, and 
land it in Nairobi compared to buying 
from a farmer in Kitale,” says the PS.

Dr Mukhwana says the ministry 
is working towards revising the 

2009 industrialisation policy and 
enactment of the Industrialisation Bill 
for effective regulation of the sector. 
The Industrialisation Act will set a base 
for the creation of an Industrialisation 
Commission that will work with the 
ministry to grow the sector. 

Industrialization Commission will 
be charged with imposing import levy 
for goods that can be locally produced. 
The funds collected from the import 
levy kitty will then be advanced as 
loans to local manufacturers to enable 
them expand their firms.

Reduction of importation of goods 
and increased exportation will improve 
the value of the Kenyan shilling 
against the dollar and other major 
foreign currencies and grow local 
manufacturing.

Buy Kenya Build Kenya initiative 
was implemented during President 
Mwai Kibaki’s era and it advocates 
for government agencies to procure 
30% from Kenyan made goods. Dr 
Mukhwana says the ministry is working 
towards promoting the initiative by 
encouraging the development of local 
content in every sector.

Kenya remains the manufacturing 
hub for East and Central Africa, and 
the African Continental Free Trade Area 
(AfCFTA) will be a game changer for 
manufacturing in Kenya. The PS says 
the ministry is working closely with 
other African countries to ensure the 
agreement is signed and ratified.

(Photo Courtesy)
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IEK President, Eng Eric Ohaga (centre) hands 
a copy of Engineering In Kenya to KETRACO Ag. 
Managing Director Eng Isaac Kiva (right) as EBK's 
Eng Okere Makokha looks on.

A team from IEK, led by President Eric Ohaga, 
with their counterparts from KETRACO, led by Ag. 
Managing Director Isaac Kiva.
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Editorial Board Chairman, Eng Prof Lawrence 
Gumbe, Roads PS Eng Joseph Mbugua, IEK first 
VP Eng Grace Kagondu, EBK Chairman Eng Erastus 
Mwongera and IEK Hon. Sec. Shammah Kiteme 
during the launch of Ajeri publication.

IEK team and Principal Secretary, State 
Department for Roads, Eng. Joseph Mbugua, (fifth 
right) display the inaugural issue of Ajeri during 
the launch of the publication.

EBK Chairman Eng Erastus Mwongera presents a 
certificate to young innovators for their innovation 
dubbed 'Eco-Fluido' on World Engineering Day 2023. 

IEK First Vice President, Eng Grace Kagondu, 
presents a certificate to George Otieno for his 
innovation dubbed, 'Magic Camera'.

The young innovators pose for a photo with their 
trophies on World Engineering Day 2023.

IEK Acting Chief Executive Grace Wanjihia (left) 
meets a team from Rural Electrification and 
Renewable Energy Corporation (REREC). 


