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Area (Mln sq km)
China 9.6
USA 9.4
India 3.3
W Europe 4.9
Argentina 2.8
New Zealand0.3

30.2

Africa 30.3

(SOPAF HR, 
2019)

AFRICA IS A SUPER BIG CONTINENT
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• About 1b (25%)

• 620 mil in 2013 to 
nearly 2 billion in 2063

• Markets for products

• Stable government

• Mass awareness 

• Relative 
transparency

• 14.58 tr c.m., 
(8.22% global). 

• 117.481b barrels 
(10% global)

• Solar, hydropower

• At a Rate of 5%

• GDP: $700b to $1.7 
trillion in 2030 

• Diversification

• Open economy

Growing 
Economy

Abundance 
Natural 

Resources

Largest 
young 

Population

Relative 
Peace/

Stability



Lecture delivered Online on Friday, 16th February, 2021

INFRASTRUCT
URE

Sustainable 
Development
Goals (SDGs) of the 
United Nations (UN)

Agenda
2063 of the African 
Union (AU)

High Five
Goals of the African 
Development Bank (AfDB) 
2025

Infrastructure is key to African Growth



Glimpse of Infrastructure Deficit in Africa
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• Africa is urbanizing at a rate of 4% per year (UN-Habitat).
• Continent’s infrastructure needs amount to $130–170 billion a 

year (AfDB).
• Only a quarter of Africa’s road network is paved.
• Poor road, rail and port facilities add 30% to 40% to the costs 

of goods traded among African countries. 
• Africa is home to big slums with a population of about 199.5 

million people
• Africa requires around 4 million housing units per year for 

next 2 decades to meet bridge the gap
• More than 640 million Africans have no access to energy with 

per capita consumption of 180 kWh, against 13,000 kWh per 
capita in the United States and 6,500 kWh in Europe.

Africa is Rebounding and Responding



Development Plans in African Countries

• Rwanda – 2040
• Nigeria – 2020
• South Africa – 2030
• Kenya – 2030
• Tanzania – 2025
• Ghana - 2020
• Cameroun – 2035
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Infrastructure

Capacity 
Building

Trade



Concrete

Infrastructure
Habitation

Urbanization

Ecosystem
Sustainability

Cement is Universal
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emerging economies consumed 90 percent of the world's 
cement production in 2013. (The Economics)

Cement is central to Africa’s Infrastructure

“Africa’s future 

growth is intrinsically 

linked to cement” 

Dangote
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Africa is attracting investment in cement
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Supply Chain of Cement in Africa
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Price of cement is high

Compare:
Europe: $3.75
Asia: $3.52

Causes:
• High energy 

consumption
• High cost of 

haulage
• Importation of 

most parts



Consumption of CBP is a threat to our developmental 
plans, if nothing is done quickly

Downloaded from www.dbce.csiro.au/ind-serv/brochures/embodied/embodied.htm 

Because so much concrete is 
used there is a huge 
opportunity for sustainability by 
reducing the embodied energy, 
reducing the carbon debt (net 
emissions) and improving 
properties that reduce lifetime 
energies.

CBP is the most 
consumed 
artificial material 
in the world. 
Cement: 
• 2.1 billion 

tonnes per 
year

• 2 tonnes per 
capita
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Infrastructure  vs Environment

Infrastructure 
Provision

• Population
• Urbanization
• Transportation

Environment

• Watershed
• Air Quality
• Climate Change
• Ecosystem

1/6 of the world’s
freshwater withdrawals

1/4 of world’s
wood harvest

2/5 of world’s
material & energy flows
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Is there alternative to 
cement? 

No, for now!

But Better cement.

How???

Grant Neser, says. “We cannot afford to keep producing cements 

with conventional technologies that generate large quantities of 

carbon dioxide emissions, when we have the option of using more 

technologically advanced composite cements that offer additional 

advantages.”
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Binder Aggregate Reinforcing Admixtures

• Rice Husk 
Ash

• Cassava Peel 
Ash

• Corn Cob Ash
• Palm Kernel 

Shell Ash
• Coconut 

Shell Ash
• Groundnut 

Husk Ash
• Sugarcane 

Straw Ash

• Oil Palm 
Clinker

• Palm Kernel 
Shell 

• Coconut 
Shell 

• Periwinkle 
Shell

• Oyster Shell
• Date Seed

• Coconut 
fibre

• Bamboo 
Trunk

• Banana fibre
• Hemp Fibre
• Jute Fibre
• Sisal Fibre

• Cassava 
Starch

• Potato Starch
• Nkui
• Acacia Gum
• Sugarcane 

juice
• Sesame Leaf

Potentials of Bio-Wastes utilization in concrete



Bio-ashes are similar to Fly Ash, Silica fume

Lecture delivered Online on Friday, 16th February, 2021

Olonade and Mohammed, 2019



Cement Replacement Capacity by Bio-wastes in Africa

Schmidt et al
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Case Study of Cassava Peel Ash

• Food for 500 million people 

• Source of food for 80% of people 

in SSA

• Perennial crop

• Grow almost on all sand

• Global production of  (60% in 

Africa and 35% in Nigeria)



-Low-Carbon Livelihoods - Cassava residues for performance 
materials (Local-Care)

 German African Innovation Incentive Award 
(GAIIA)

 BMBF
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Case study of Local-Care Project



Cassava 
in Africa 
(advancing 
to drier 
areas)

Mahungu and Anga (2007)
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Cassava production data based on FAO by UN
http://www.fao.org/faostat/en/#data/QC

Population and prediction data based on Worldometers
http://www.worldometers.info/world-population/nigeria-population/



Low tech cassava based products 
traded in Nigeria  

(Shittu, 2018)
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Local-Care

CURRENT CASSAVA VALUE CHAIN 

 German African Innovation Incentive 
Award (GAIIA)

 BMBF
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CASSAVA PEELS –A NEW VALUE CHAIN

Schmidt et al (2020)

Low emission processing of bio-wastes
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CASSAVA PEELS – Environment and Economy

• Environment

 Reduced landfill

 Reduced pollution

 Reduced disamenity effect

• Economy

 turning the youth bulge into a 

demographic dividend

 Attract more participation

 Reduce Rural-Urban migration

 Facilitate Africa’s Regional & 

Economic Integration

TC-AMC group 2017 at Cameroun
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CASSAVA PEELS – EDUCATIONAL VALUE

• Seminar

• Undergraduate theses

• Integration in the 

curriculum

• Workshop on bio-concrete

• Capacity development for 

rural dwellers, mainly 

women and youth

• Concrete Structure
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Cassava Concrete Structure will be 
built Soon on UNILAG Campus
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Other Agro-value Cost Saving in Concrete
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Checkmate disamenity effect

Safe cost managing landfill

Reduce pollution

Improve local livelihood

Availability of land for developmental improvement

Check challenge of urbanization



RILEM TC - AMC: Use of Agro-Based 
Materials as Cementitious Additions in 
Concrete and Cement Based Materials

Chair: Prof. Said KENAI (Algeria)

Deputy Chair: Dr. Mike B. OTIENO (Kenyan) 
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RILEM Technical Committees approved by TAC in August 2018. 

PACE-PT 2017 at Cameroun

 This TC will bring together, for the 
first time, many of African scholars 
to create a formidable team in the 
field of concrete; 

 Create awareness on the use of 
agro-based materials in concrete 
and cement-based materials; 



Publications in this regards
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Where do we go from here?

Lecture delivered Online on Friday, 16th February, 2021

• Reposition institutions to serve their mandate

• Strengthening Intra Africa Research collaboration

• Global Network for Research and Education

• Domesticate African research for development

• Strengthen Linkages between other tertiary providers, 

industry, and other research users. Growth and Innovation 

Pilots

• Promote evidence-based solutions to today’s most pressing 

developmental challenges

• Encourage participation in international organisations 



Conclusion

• Bio-wastes are available in abundance, especially in 

Africa

• Greater opportunities are abound in the bio-wastes

• Utilizing bio-wastes guaranteed sustainable 

construction

• Government policy for utilizing bio-wastes will go 

along way in public acceptance

• Regional and international collaboration are required 

for meaningful achievement
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