
Structuring sustainable, inclusive value chains

and generate green jobs in Africa

Circular economy • Green jobs • Rural inclusion • Food security

Structuring 
sustainable, inclusive 
value chains

and generate green 
jobs in Africa

Balep Minnie
Ingénieur Agronome - GIZ



I n t r o d u c t i o n :  t w o  c o u r s e s ,  t h e  s a m e  o p p o r t u n i t y

Untapped waste, major economic potential

Agricultural value chains generate large quantities of by-products at each stage of production and processing. 

Once considered worthless waste, this waste now represents a major economic, energy and environmental 

potential.

Cocoa

• Mass generated pods, mucilage, cockles, 

cakes

• Abandoned or burned tailings→ pollution, 

economic losses

• Potential: compost, briquettes, vinegar, 

mushrooms...

Maize

• residual biomass generated

• Stalks, stems, burnt bran → GHGs, soil 

impoverishment

• Potential: briquettes, compost, animal feed, 

oil...



S t r a t e g i c  o p p o r t u n i t y  s h a r e d  b y  b o t h  s e c t o r s

Waste recovery is a lever for...

Circular economy

Transformer les résidus en 

intrants productifs au sein de 

la même filière agricole

Green Jobs

Creating sustainable jobs in 

rural producing areas

Rural Energy

Provide clean energy alternatives 

(briquettes, biogas) to rural 

households

Food safety

Increasing feed availability and 

reducing post-harvest losses

Industrialisation

Developing a local processing 

industry that creates added 

value

Economic Inclusion

Integrating women, youth and 

vulnerable groups into new value 

chains



Recoverable waste along the cocoa value chain

Cocoa pods

Main volume of biomass after chipping

Recovery: compost, briquettes, biochar, biogas, animal 

feed

Bean shells

Rich in fibre and organic matter

Recovery: animal feed, briquettes, compost, 

cosmetics, cocoa tea

Mucilage (white pulp) White matter 

surrounding fresh beans

Recovery: fermented beverages, vinegar, alcohol, 

biogas, natural sugar

Fermentation juice

Contain fermentable organic matter

Recovery: biogas, liquid fertilisers, liquid compost

Oilcakes & grinding residues

Resulting from industrial processing

Recovery: animal feed, energy, compost

Plantation biomass

Branches, leaves, pruning wood

Recovery: energy biomass, compost, ecological 

charcoal



Recoverable waste at every stage of the maize value chain

Corn cobs (shelled cobs)

Most abundant residue after shattering (15 to 20% of 

ear weight)

Recovery: briquettes, biochar, compost, animal feed, 

mushroom support, biogas

Stalks and leaves (corn straw)

Lignocellulosic biomass generated after harvest

Recovery: fodder, mulch, compost, biogas, 

briquettes, handmade paper

Husks 

Outer shell of the ear — light and voluminous

Recovery: handicrafts, biodegradable packaging, 

compost, animal bedding, biogas

Flour and mill issues

By-products of flour processing

Recovery: animal feed, cosmetics, bioplastics







L i n k  1  — b y - p r o d u c t  g e n e r a t i o n  
a n d  w a s t e

Where and how are the residues generated?

C
a
c
a
o

A — Harvesting and Scavenging
Empty pods→ compost, briquettes, biochar, 
biogaz

B — Fermentation
Mucilage → beverages, vinegar, alcohol, 
biogas

C — Drying

Pods→ animal feed, briquettes

D — Industrial processing

Oilcakes → energy, agriculture

E — Maintenance of plantations
Branches, leaves → biomass, ecological 
charcoal

M

a
I
Z
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A — Harvesting and shattering

Stemmed stems → briquettes, biochar, 
compost, biogas

B — Threshing & Drying
Stems, leaves → fodder, mulch, compost, 
biogas

C — Mouture & Transformation

Bran, germs → animal food, oil

E — Field maintenance

Crop residues → mulching, in situ composting

Constraints: Geographical dispersion • High humidity • 
Rapid degradation • Lack of equipment • Poor structuring 
of actors



L i n k  2 :  c o l l e c t i o n  a n d  g r o u p i n g

The most critical step

Whether for cocoa or maize, the residues are voluminous, dispersed, moist and quickly degradable. Efficient 

logistics are essential to make recovery economically viable.

Activities

• Collection from producers and cooperatives

• Sorting and weighing according to the type 

of residue

• Drying to reduce humidity

• Temporary storage under appropriate 

conditions

• Transport to processing units

• Primary grinding if required

Job and business opportunities

• Collection and rural logistics companies

• Community Aggregation Platforms

• Drying and storage services

• Specialized transport for agricultural residues

• Shared collection cooperatives

• Local seasonal and permanent jobs



L i n k  3 :  T r a n s f o r m a t i o n :  T h e  e c o n o m i c  h e a r t  o f  t h e  v a l u e  
c h a i n

Fertilizers

Organic

Cacao

• Pod compost

• Biofertilizers

• Liquid fertilizers

• Vermicompost

Maize

• Compost of cobs & 

stems

• Liquid biofertilizers

• Potassium ash

Energy

Renewable

Cacao

• Cortex briquettes

• Biochar

• Biogas (mucilage)

• Biomass energy

Maize

• Stem briquettes

• Biochar

• Biomass energy

Animal feed

Cacao

• Cockle flour

• Nutritional 

supplements

• Fermented forages

• Oilcakes

Maize

• Grind flours

• Gluten (60% 

protein)

• Fermented stems

• Sprout cakes

Industry &

Biotechno.
Cacao

• Cosmetics & oils

• Bioplastics

• Biomaterials

• Plant fibers

Maize

• Industrial starch

• Germ oil

• Bioethanol 

(vinasses)

• Bioplastics

Specific

Cacao

• Cocoa vinegar

• Alcohol (mucilage)

• Cortex soap

• Dried mushrooms

Maize

• Crafts (pods)

• Biodegrad packaging.

• Handmade paper

• Brewery / distillery

• Dried mushrooms



L i n k s  4  a n d  5 :  M a r k e t i n g ,  m a r k e t s  a n d  e n d - u s e r s

Opportunities

Agriculture

Compost, biochar, fertilizers → soil 

improvement for both sectors

Livestock

Animal feed (cockles, bran, gluten, 

stems) → available in both sectors

Domestic energy

Briquettes (cortex & stalks), biogas 

→ cooking, heat, electricity

Industry

Starch (corn), oil (germ / cocoa), 

bioplastics, cosmetics, 

biomaterials

Food & Beverage

Vinegar, alcohol, mushrooms 

(cocoa) • Flour, brewery (corn)

Environment

Carbon credits (biochar), 

reforestation, NGO programs

Common customers: Farmers • Breeders • Households • Restaurants • Industries • Breweries • Communities • NGOs • 
Export

Direct sales

Local Market

B2B Contracts

Industry

Distribution

Regional

Export

international



How materials, products, information, money and services circulate

● FINANCIAL FLOWS 

Consumers → Distributors → Processors → 

Collectors → Producers

→ Goes back in the opposite direction of raw 

materials

● SERVICE FLOWS

Research → Innovations • NGOs → Training • State → 

Standards • Banks → Loans

→ Cross-chain flow — often invisible but essential

● RAW MATERIAL FLOW

Husks → Briquettes  

Mucilage → Vinegar  

Cortex → Compost

Stems → Briquettes  

Stems → Compost  

Sounds → Animal Feed

→ The same residue can feed 

several systems simultaneously.

● PROCESSED PRODUCT FLOW

Briquettes → Households / 

Restaurants  

Compost → Farmers

→ Each product can have 

multiple distribution channels.

● INFORMATION FLOW

Available volumes & harvest 

schedules 

Pricing

Market  

Certifications

→ These flows are bidirectional, 

going up and down the chain



Financial results of some valorisation activities carried out at the level of 
the ABF project: economic models (cocoa)

Vinegar
Base : 1 577 ml (5 ha)

Total cost: 405 809 FCFA

Total revenues : 788 154 FCFA

Net benefit: 382 705 FCFA

Unit margin: 243 FCFA/ml

Alcohol (40-45°)
Base : 49/5litres (5 ha)
Total cost: 122 262FCFA

Total revenues : 291 144FCFA

Net benefit: 168 882FCFA

Unit margin: 3 480 FCFA/5l

Cortex’s soap
Base : 5 000 morceaux

Total cost: 1 067 042 FCFA
Total revenues : 1 512 000 FCFA
Net benefit: 444 958 FCFA

Unit margin: 89 FCFA/piece

Dried mushrooms
Base : 1 200 sachets 50g
Total cost: 465 025 FCFA

Total revenues : 1 860 000 FCFA

Net benefit: 1 394 975 FCFA
Unit margin: 1 162 FCFA/bag



Processing of defective beans into high value-added products

Total fixed costs: 65,547,905 FCFA/year • Total variable costs: 40,161,475 FCFA/year • 
Total costs: 105,709,380 FCFA/year

Butter (food)

Unit cost
2 333 FCFA/kg

Profit margin.
1 167 FCFA/kg

Sale price
3 500 FCFA/kg

Net income
24 857 100 FCFA

Food Powder

Unit cost
1 670 FCFA/kg

Profit margin.
830 FCFA/kg

Sale price
2 500 FCFA/kg

Sale price
22 410 000 FCFA

Butter

Cosmetics

Unit cost
1 557 FCFA/kg

Profit margin.
943 FCFA/kg

Sale price
2 500 FCFA/kg

Sale price
5 846 600 FCFA

Oilcakes

Unit cost
181 FCFA/kg

Profit margin.
119 FCFA/kg

Sale price
300 FCFA/kg

Sale price
833 000 FCFA

Total group profit: 53,946,700 FCFA



C o c o a  e c o n o m i c  m o d e l :  c o r t e x  b r i q u e t t e s :  1 0 - y e a r  
p r o j e c t i o n

Return on investment over 10 years
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Investissement an 1
44,0 M FCFA

Annual Revenues
24,6 M FCFA

Annual Profit (Year 2+)
11,6 M FCFA

Return on investment

Year 3

Cumulative profit year 10
78,2 M FCFA



Financial results of the few maize waste recovery activities

Stem briquettes

Base : 640 kg (1 ha)
Total cost: 57 800 FCFA
Total revenues : 153 600 FCFA
Net income: 95 800 FCFA
Unit margin: 748 FCFA/bag 5kg

Stem compost

Base : 700 kg / cycle
Total cost: 63 000 FCFA
Total revenues : 175 000 FCFA
Net income: 112 000 FCFA
Unit margin: 1 600 FCFA/bag 10kg

Animal feed

Base : 400 kg / month
Total cost: 72 500 FCFA
Total revenues : 224 000 FCFA
Net income: 151 500 FCFA
Unit margin: 1 894 FCFA/bag 5kg

Mushrooms on stems

Base : 450 bags / cycle

Total cost: 62 000 FCFA
Total revenues : 687 000 FCFA
Net income: 625 000 FCFA
Unit margin: 1 389 FCFA/bag



Support and Impact 
Ecosystem



Economic, social and environmental benefits

Economic Impacts

• Income generation and 

economic diversification

• Development of local 

SMEs

• Access to new regional 

and international markets

Social Impacts

• Creating green jobs for 

women and youth

• Economic Inclusion of 

Vulnerable People

• Empowering rural 

communities

• Local entrepreneurship 

and innovation

Environmental Impacts

• Drastic reduction in waste 

and pollution

• Less CO₂ and greenhouse 

gas emissions

• Circular economy and soil 

protection



Inclusive green jobs for all

Women

• Manufacture of cob briquettes
• Composting and biofertilizers
• Food production (grits, semolina)
• Crafts with pods (baskets, mats)
• Germ oil extraction
• Food processing (vinegar, 
beverages)
• Sale & distribution of processed 
products
• Cooperative management
• Production of cortex-based soap
• Cooperative management
• Marketing of local products
• Unit accounting
• Quality control
• Inventory and order tracking

Youth

• Waste collection and transport
• Maintenance of briquetting presses and 
other machinery
• Digital management of sales flows and 
platforms
• Semi-industrial processing (grinding, 
pressing)
• Green Solutions Startups
Agri-Tech and BiochEra Storage Solutions
• Manufacture of cortex-based briquettes
Biochar and composting technicians

People in situation
Disability

• Sorting and classification of 

residues

• Weighing and data recording

• Packaging and packaging

• Administrative management

• Product quality control

• Accounting

• Billing



Who supports the entire value chain?

Cooperatives & Producer Organizations

Secure volumes, pool investments, organize the territory 

and negotiate markets.

SMEs and Startups

Innovate, transform, commercialize — green 

energy solutions and value-added products.

Financial Institutions

Finance via loans and investments. Provide 

financial support to SMEs and cooperatives.

NGOs and Civil Society

Build capacity, fund pilot projects, promote 

social inclusion, technical support and 

advocacy with rural communities
Research Centers

Develop appropriate technologies and validate 

recovery processes. Public Authorities

Agricultural policies and incentives, standards, 

rural infrastructure and fiscal support and 

subsidy programs

Secteur Privé
Investissements, technologies, partenariats industriels

et accès aux marchés internationaux.

Private Investors

Capital to finance large-scale development 

projects.

Donors & Cooperation

International

finance projects to structure the sectors



How can some players take advantage of the chain?

Cooperatives 

and

Producers

• Organize group 

collection

• Invest in community 

units

• Sell processed residues

• Increase off-season 

revenue

SMEs and 

Startups

• Transform 

residues into 

products

• Market locally & 

regionally

• Innovating on 

processes (biochar)

• Creating 

permanent jobs

Industrialists

• Recycle their own by-

products

• Reduce waste 

treatment costs

• Generate new revenue

• Improve their 

environmental 

performance

Public 

Authorities

• Structure the 

sector with 

standards

• Subsidize rural 

facilities

• Developing 

storage 

infrastructure

• Promoting the 

circular economy

NGOs and 

Cooperation

• Training rural 

actors

• Funding pilot 

projects

• Promoting social 

inclusion

• Document and 

disseminate best 

practices



O V E R A L L  
C O N C LU S I O N

Cocoa & Maize
Two sectors, the same strategic opportunity

The recovery of cocoa and maize waste represents two complementary strategic 

opportunities with dynamics specific to each product. One is rooted in a high-value global 

export crop, the other in the first food grain on the African continent. In both cases, the 

transformation of residues into resources is a powerful lever for economic inclusion, rural 

industrialization, ecological transition and the circular economy


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22

