
M. Arella,Ph.D.

Microbiologist

Retired professor INRS-UQ (National Institute Scientific Research, 

Combining scientific knowledge with
the economic and social growth

of developing countries.  My experience in Africa



My experience

 Retired Professor of Microbiology INRS (Institut National Recherche 
Scientifique) 1984-2009.  Adjunct Professor Facuilty of Medicine
University of Montreal 1983-2012

 Assistant Professor at University of Rouen (France) (1979-1982) and 
Research associate at Hoffmann-Laroche (New Jersey)

 Analyst for investment in Biotechnology with Investment Banks since
1999

 Advisor to various organizations in Africa (Burkina Faso, Rwanda, 
Angola, Madagascar, Mali, Niger, Tunisia) since 1994 and Asia
(Thailand, China) since 1984. 



AFRICA

 Africa is the world's second-largest 
and second-most-populous continent. 
At about 30.2 million km²

 It is covering 20.5 % of the world land 
area

 1.2 billions of people (16% of world 
population)

 50% of habitants have less than 19 
years of age

 It is an untamed world of possibilities 
and a big challenge for development



Why Africa is so important in world’s
economy
 The continent is believed to hold

 90% of the world's cobalt, 

 90% of its platinum, 

 50% of its gold, 

 98% of its chromium,

 70% of its tantalite (coltan)

 64% of its manganese,

 33% of its uranium

 It is the mine of the world but it is also  a temptation 
for foreign countries to re-start colonization.  



Why Canada is important for African 
leaders?

 80% of the minerals companies in the world are financed in the TSX

 Canada has excellent Universities at affordable tuition fees g=for 
higher instruction

 We have excellent reputation as managers of infrastructures

 We are considered as a country not taking advantage of local people 
(a respected country in all of Africa) with or without CIDA  
funds(Canadian International Development Agency)



For a young scientist… What are the main area of 
expertise that are making a difference in the 
development of the African continent.  

 1)  Public Health Issue  (Clean water, microbial diseases, vaccination)

 2) Energy (electricity and industrial development)

 3) Infrastructures

 4) Communications

 5) Democracy and social-economic development benefitting all of the 
population (not only the political african leaders)



1) Public Health Issues 

 Some African countries have a demographic drop because of 
HIV-Hepatitis C infection and newborn diseases

 Drinkable water is rare…many diseases such as cholera and 
dysenteria are killing millions of people

 Malaria is a major issue everywhere in the continent

 Africa is a reservoir of deadly diseases such as Ebola Virus ( a 
serious threat to the world)



1) Public Health issues…what should be done!!!

 A) Public awareness campaigns for deadly diseases :
establish communication planning in villages and cities describing the
causes and remedies for infectious diseases. Unfortunately WHO (World
Health Organization) is not enough involved in prevention of the
transmissible diseases. Sometimes their Intervention is very late as
experienced in the latest Ebola virus epidemics

 B) Vaccination campaigns if available:
important to reduce the various pandemics such as poliovirus-measles-

meningitis etc…(Global fund of Bill Gates, Clinton and Mandela funds
etc…). Donations and deliveries of vaccines should be independent
from corruption of local authorities sometimes selling donated vaccines.
Fortunately it is not longer the case!!!



1) Public Health issues… Deliveries of 
vaccines
 Major Issue is the Cold Chain to maintain biological activities of 

the vaccines. 

 Injection campaing with safe syringes (every 23 seconds there is
an infection caused by contaminated syringes).  In Egypt the re-
use of syringes was the cause of contamination for HepC virus in 
20-25% of the whole population)

 Optimization of vaccinations coverage (75 % and more of the 
population need to be vaccinated for a general coverage).  Less
people vaccinated, more chances that an epidemic will happen

 Logistic of delivery in remote area



1) Public Health issues… Vaccination coverage
in Africa has to improve to better prevent diseases



1 Public Health issues…Teaching in schools or 
by E-learning the best way to avoid infections

 Proper sexual education for STDs (sexually transmitted disease) 
prevention:  sometimes impossible because of religious beliefs

 Proper sewage treatment and access to clean water sources

 Avoid insects bites with mosquito nets and insecticides to 
prevent Malaria (that remains biggest killer in Africa)

 Needs to develop expertise on the following areas.



1) Public Health issues…expertise needed in 
most of the African countries

 Modern public health practice requires multidisciplinary teams of 
professionals including:

 physicians specializing in public health/community 
medicine/infectious disease,

 epidemiologists, public health nurses, medical 
microibiologists, health inspectors,

 pharmacists, dental 
hygienists, dietiticians and nutritionists, veterinarians, 

 public health engineers, public health lawyers, sociologists, 
community development workers, communications experts,

 bio-ethecists with a global vision

http://en.wikipedia.org/wiki/Environmental_health_officer


1) Public Health issues…surveillance 

programs

 In particular, public health surveillance programs can:

 serve as an early warning systems for impending public health 
emergencies (recently Ebola in West Africa);

 document the impact of an intervention, or track progress towards 
specified goals (HIV prevention in Africa); and

 monitor and clarify the epidemiology of health problems, allow 
priorities to be set, and inform health policies and strategies.

 diagnose, investigate, and monitor health problems and health 
hazards of the community (mostly in sewage and water 
management)



The Ebola crisis 2014-2015: West Africa 
(Guinea-Sierra Leone-Liberia)  

 Total cases as of May 7- 2015:   26 661.  Number of deaths: 11 022

 The major concern:  (3-4) cases were confirmed in Europe (Spain) and 
(1) in the USA.  None in Canada…  Major Public Health Warnings were 
issued at all of the North America-Europe and Asia airports.

 The One million $$$  Question is:  why quarantine  in all of the 
Hospital in Western Africa and borders were not closed ?

 Why we responded as WHO very slowly and not deployed all of the 
Public Health Measures necessary to prevent the disease?



1) Public Health issues…what can we
bring to Africa as 
 A) Proper investment to buy

and distribute vaccines and 
drugs (Various Foundation such
as the Global Fund on Vaccines)

 B) Campaign for prevention of 
Diseases: Prevention not late
Intervention like the Ebola
crisis

 C) Public awareness to 
infectious diseases

 D) Education to prevent
morbidity and mortality of 
diseases in kids and adults



2) Energy (electricity and industrial
development) in Africa

Energy use and development varies widely across the continent, 
with some African countries exporting energy to neighbors or the 
global market while others lack even basic infrastructures, or 
systems to acquire energy by.

The World Bank has declared 25 of the 54 nations on the continent 
to be in an energy crisis.  A big problem for industrial developmen
since it is well known No energy-No heavy industries.

Energy development has not kept pace with rising demand in 
developing regions, placing a large strain on the continent's existing
ressources over the first decade of the new century.



2) Energy (electricity and industrial development) 
in Africa…many sources under development…not always clean 
energy.  Africa has possibility of wind and solar power



2) Energy (electricity and industrial
development) in Africa… Challenges Facing 
Energy in Africa
 The high upfront capital cost of many ressources, particularly 

renewable resources, is one of the most critical barriers to the 
development of an energy market.

 Other challenges include the lack of food security and limited 
water resources, for these factors are necessary for life and 
therefore take priority over energy initiation.  

 Less than 50% of household have electricity in Africa.  
Consequently priority is given to electrification of households vs
implementation of industries.  Africa cannot compete with Asia 
to create new jobs



3) Infrastructures in Africa: main issues

 The need for infrastructure improvements in the 
developing world (especially Africa)  is critical. 

 Untold numbers of businesses suffer from lack of reliable 
power for industrial processes.

 Transportation by road , train, seaports  and airports is 
not very adequate  and many countries cannot get their 
goods to the market in a reasonable time.



3) Infrastructures in Africa…Related
Problems

 Most of the African countries are not controlling the proper
development of their infrastructures

 Their highway systems , trains, airports are Bartered to Chinese, India
or other foreign countries authorities using Africa in order to obtain
much needed mineral ressources.  

 Total lack of coordination between countries to put together proper
exploitation of natural gaz, oil (through pipelines) and carrying of 
semi-purified minerals.  (the biggest reservoir of high-end value 
minerals in the world but these minerals are often exported without
pre-treatment) at small or no-benefit to local communities.



Infrastructures in 
Africa

Various sectors are controlled by 
foreign investments mainly China

As a result the priorities are set-
up by foreigners instead of 
locals.  Foreign control of 
minerals was clearly behind the 
Ebola crisis



Infrastructures in 
Africa

Many ports are not
properly operated and not
well connected for
shipping of goods outside
of the Continent



4) Communications in Africa…a big paradox

700 millions cell
phones in Africa

500 millions people have 
no electricity



4) Communications in Africa…a big dilemma

The most frequently asked question in 
various High Schools in Africa is:

 How is-it possible to recharge my
cell phone?



4) Communications in Africa…a big dilemma

 Believe it or not …the 
big companies in 
North America, Europe  
and Asia are 
developing solar-cell
batteries for the 
exclusive use in the 
African Continent



4) Communications in Africa…what is the 
use of a cell phone
Uses of cell phones

 Radio

 TV screen

 Advertisement

 Electronic Banking

 Rarely as a Phone….

Electronic Banking growth in 
Africa



5) Democracy and social-economic development
benefitting all of the population (not only the political
leaders)

 As it was experienced by the Arab spring in North Africa in 2011 the 
new technologies (internet, cell phones etc…) had a rapid impact on 
communications and democracy

 The widespread use of cell phones and internet is having the same
impact in some african countries.  Leaders are more and more limited
to 2 mandates (usually not exceeding 10 years) 

 The Education system in Africa is more and more harmonized with
North American and European expertises.

 Student-exchange programs are improving and many Universities have 
recruited nationals that graduated abroad.  In some Faculties they
have implemented E-learning programs



These areas of expertise, just briefly reviewed, are 
needed and requested to develop many of the 
African Nations.

 1)  Public Health Issue  (Clean water, microbial diseases, vaccination)

 2) Energy (electricity and industrial development)

 3) Infrastructures

 4) Communications

 5) Democracy and social-economic know-how.



It is challenging and it brings me a lot of personal satisfaction to 
have been  involved in many projects in Africa.  (Angola, Egypt, 
Tunisia, Morocco, Madagascar, Mauritania, Mali, Niger, Burkina 
Faso, Rwanda, Sudan, Senegal, Ivory-Coast).

I sincerely hope that many of you will have some experience in 
this great and diversified continent.

Thank you for your attention

Questions?
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