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Introduction
• Global competitiveness and economic success depend on 

capacity to generate, develop, and utilize knowledge for 
betterment of societies, strongly linked to engineering higher 
education.

• Abu-Goukh et. al.(2013) [1] analysed the impact of engineering 
curriculum reform on economic growth and sustainability, and 
Markes (2006) [2] and Thom (1998) [3] focused on industry’s 
perspective and its demands on engineering graduates.  

• Quality education has become the main gate to human capital 
development, which is now counted as the most important 
determinant of national sustainable development

• ME an underpinning factor of industrial and socioeconomic 
development ME in Africa only now emerging and is yet to 
demonstrate any real impact on economic development

• Purpose of research: to investigate the relevance of mechanical 
engineering higher education to socio-economic development 
in Africa. 



Objectives/Questions
� The aim was to establish explore the links between ME and

Development and the reform needs of mechanical engineering

higher education for relevance to Africa’s industrialization

aspirations

� The objective is to answer the following questions:

1. How strong are the links between ME & socio economic indices 

such as, GDP structure, & general poverty levels on the continent?

2. What’s the Impact of mechanical engineering higher education on 

Africa’s overall socio-economic development?

3. Are current ME programme curricula in Africa supportive, 

responsive, relevant enough to Africa’s desire to industrialise? 

4. How is ME HE in Africa reforming to accommodate globalisation?

5. Any lessons for Africa from industrialised world?



Methodology
• The research:descriptive, inductive study. 

• Relevant ME higher education stakeholder groups 
(employers, academics etc.) were surveyed with regard to 
the competences desired in ME graduates. 

• Questionnaire instrument used for eight case studies in 
several African countries

• Complemented by literature and online sources including 
journals, conference proceedings, books, and certain 
websites.

• Search conducted using keywords relevant to mechanical 
engineering higher education in Africa. Examples: 
mechanical engineering higher education, Africa, 
engineering and socioeconomic development, and 
globalisation. 



Methodology
• Data from sources listed above, such as numbers 

of mechanical engineering degrees granted 

annually in each country, were assembled, plus 

data from the literature review process, and from 

the fieldwork and case studies. 

• Followed by analysis of data through graphing to 

identify trends and patterns, and interpretation 

of these to elicit inferences and draw conclusions



African 

Country 

Populati

on 

(Million 

Capita)

Engineering 

Degrees 

Granted 

Annually

ME 

Degrees 

Granted 

Annually

103 Capita 

per 1 ME 

degree 

granted 

annually

104 Capita 

per 1 ME 

degree 

granted 

annually

% of 

Population 

per 1 ME 

degree 

granted 

annually

Egypt 83 30000 5500 15 1.5 0.02 %

Ghana 25 1000 180 139 13.9 0.56 %

Zambia 13 500 100 130 13 1.00 %

Malawi 14 100 20 700 70 5.00 %

South 

Africa 51 7888 1570 32

3.2 0.06 %

Cameroon 20 700 150 133 13.3 0.67 %

Ethiopia 91 20000 800 114 11.4 0.13 %

DR Congo 71 200 ND ND ND ND

Results

Table I. Engineering and ME Graduate and Economic Data from Several African 

Countries



Results

Table II. Economic indices in a number of African Countries

Economic Indicator (%)

Country

Industry’s 

portion of 

GDP

Agric.’s 

portion 

of GDP  

Labour 

force in  

Agric.

Population 

below 

poverty

Egypt 37.4 14.7 32 20

Ghana 27.4 24.6 56 28.5

Zambia 33.5 20 85 64

Malawi 16.9 29.6 90 60

S. Africa 32.1 2.4 9 50

Cameroon 30.9 19.8 70 48

Ethiopia 14.6 46.6 85 29.2

DR Congo 25.9 38.3 N/A 71



Correlation between ten thousand capita per ME degree 

awarded annually (A) and percent of population below poverty 

levels in 7 African countries (B).

Results



Correlation between ten thousand capita per ME degree 

awarded annually (A) and percent of Agriculture’s portion of GDP 

in 7 African countries (B).

Results



Correlation between thousand capita per ME degree awarded 

annually (A) and percent of labour force in Agriculture in 7 

African countries (B).

Results



Correlation between ten thousand capita per ME degree 

awarded annually (A) and percent of Industry’s portion of GDP in 

7 African countries (B).

Results



Other findings

• For several decades there have been relatively few and 
small ME Programmes in African universities; however in 
recent years the numbers are increasing, albeit, slowly. 

• There appears to be an interesting confluence of efforts 
in African universities to boost the number of ME 
graduates trained each year by increasing either the 
number of universities offering such programmes or by 
increasing the intake into existing ME Programmes.

• In recent years, a significant number of African 
universities are embracing technology, i.e., ICT as a 
medium for Teaching/learning delivery. 

Results



Discussion 

Correlation between ME and Development
Table I & II  and the graphs reveal that: 

i. generally, the greater the number of ME degrees awarded per capita in an
African country,
– the greater is the industry’s share of GDP,
– the less is agriculture’s share of GDP, and
– the less agrarian is the workforce of the country etc.

ii. Malawi clearly is an outlier, producing too few mechanical engineers in relation
to the size of its population.

iii. Zambia has the highest poverty rate even though it has a similar average
number of people sharing the same mechanical engineer as Ghana, Cameroon,
and Ethiopia, and far fewer of them per mechanical engineer than Malawi. This
may seem to suggest either an underutilization of Zambia’s mechanical
engineers or the existence of quality problems. This connection is seen clearest
in Malawi.

iv. Surprisingly, Ethiopia raises the most concern since its industry’s share as a
fraction of GDP is lowest among the countries surveyed, eventhough it has a
far higher annual thousand capita per ME degree awarded, comparable to those
of Ghana and Zambia.



Discussion 
• Quality Assurance and Accreditation Systems
Regional and continental quality assurance structures in Africa are weak, but 
corrective initiatives are underway.  
• Content Relevance of Curriculum to Modern Systems
modern trends taking hold in ME curricula in African universities. For 
example, several countries (South Africa, Ethiopia, Cameroun and Ghana) 
have introduced in their universities modern programmes such as 
mechatronics/robotics, advanced manufacturing, micro- and nano-systems 
engineering, fuel technology, biomechanics, and others. 
• efforts to make curriculum relevant to modern systems of design and 
manufacturing of capital machinery and product systems. 
• Progress in industrialization can only be achieved through a shift from the 
current primary resource-based economy through beneficiation to a 
knowledge based economy. Mechanical engineering, being essential to all of 
industrial activity, does play an important role in this process.
• Summary: ME programmes in Africa are responding, albeit slowly, to new 

areas in mechanical engineering such as mechatronics, robotics and 
automation, and nano-systems engineering. 



Discussion 
Role of Stakeholder Linkage Infrastructure in Curriculum 

Enhancement - Professional Bodies and Licensure

• Engineering professional bodies in Africa, are of the 
umbrella type, such as are found in Ghana and Cameroun. 

• However, in high-population countries such as Nigeria, 
South Africa, and Egypt there are professional societies 
dedicated to mechanical engineering. South Africa has wide 
range of discipline-specific professional engineering bodies. 

• No single body to network national institutions for synergy. 
The significance of a Society is that it can provide valuable 
input to curriculum reform.

Summary: There are too few countries in Africa having a 
dedicated mechanical engineering association, and none in 
Africa networking national institutions together for synergy.



Discussion 

• In Zambia all engineers and engineering firms, are required to be 
registered with the Engineering Institute of Zambia before they can 
practice the profession. 

• In Ghana, the Institution of Engineers, though not a Governmental 
body, is backed by law to register all classes of engineering 
professionals as well as regulate the practice of engineering.  

• Africa needs a supra-regional organization to set forth the requirements 
and steps of this process as is done in the USA where an Engineer must 
pass both the comprehensive Fundamentals of Engineering and the 
Principles and Practice or PE examinations for licensure. 

• Certification strengthens the ME discipline as a whole, promoting its 
qualitative growth, from higher education to industry, with consequent 
impact on industry.

Summary: Mechanical engineering licensure procedures in African 
countries need increased rigour as well as a body for networking national 
institutions for quality enhancement.

Licensure



Concluding Remarks 

• ME HE in Africa, unlike that of an industrialized 
country, must address not only industry relevance of 
curriculum but also the industrialization aspirations of 
the continent. 

• Strong correlations between ME & socio economic 
indices such as, GDP structure, & general poverty 
levels in Africa established

• From higher education to industry, ME does play a 
crucial role in moving Africa from a primary resource-
based economy through beneficiation to a knowledge-
based economy. 

• Expansion in last decade has spawned a host of quality 
and relevance issues. However, weak quality assurance 
mechanisms confront success of ME HE in Africa. 



Concluding Remarks 

• Increased enrolments, while good for boosting the 

engineer-to-population ratios across Africa, must be 

matched by a strengthening of quality assurance 

structures, licensure procedures, while not forgetting the 

contributions of dedicated ME professional societies. 

• An EU-AU HE harmonisation initiative considers 

stakeholder input in curriculum development. 

• Results of the study highlight need for harmonisation and 

development of curricula that address the specific 

technological needs of the continent. 


