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Ethics and Human Development
Indigenous Knowledge Systems

INTRODUCTION 

Dear reader, you are welcome to section 3. In this section, we are going to talk about 
how the ancient African societies used their own (indigenous) knowledge to develop 
their societies. Through their own knowledge, they discovered their foods (meat fish, 
fruits, vegetables), and medicines and created a lot of tools and materials to support 
their lives. These discoveries and creations are what we call indigenous technology. The 
effects of indigenous technology on ancient Africa were big as they contributed to the 
social, cultural, economic, and political development of African societies. It promoted 
farming, fishing, migration, trade, and cultural exchange. 

At the end of the section, you will be able to

• Investigate the impact of Indigenous technologies such as metalworking, irrigation 
systems and transportation on ancient Africa.  

Key Ideas 

• Indigenous knowledge refers to the ideas, skills, and ideas developed by societies and 
their histories of interaction with their natural surroundings. 

• They included: oral traditions and storytelling, herbal medicine and healing practices, 
agricultural practices, ecological wisdom, art and artisanry, music, dance, and rituals. 

• Indigenous technology refers to the traditional, local, and knowledge-based technologies 
that have been developed over generations by indigenous communities. 

• The Africans applied this indigenous knowledge through metalworking to manufacture 
farming tools, carving canoes etc. 

• Indigenous technology helped the people in the areas of transportation, trade 
communication and irrigation 

• This led to the development of complex societies, economic prosperity, and cultural 
exchange. 
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IMPACT OF INDIGENOUS TECHNOLOGIES, 
SUCH AS METALWORKING, IRRIGATION 
SYSTEMS AND TRANSPORTATION ON ANCIENT 
AFRICA

Meaning of Indigenous Knowledge 
Dear reader, before we go on to explain what indigenous knowledge is, we would like 
you to think about the following questions. How did our ancestors discover their foods 
and medicinal plants? How were the fisherfolks and farmers able to determine the best 
time to go fishing or to grow crops? How were they able to make their farming tools for 
farming or fishing tools for fishing? What informed them to do the above is what we 
are referring to as indigenous knowledge.   

Indigenous knowledge refers to the thoughts, skills, beliefs, and values created 
by members of a particular society from their history and interaction with their 
environment. It covers a rich body of observations, oral and written knowledge, 
innovations, practices, and beliefs that have been with the people since their existence. 
Examples are the use of the sun’s position to determine time, the use of storytelling to 
teach moral values, the creation of ancestral thickets to protect vegetation, mountains 
and animals and the reliance on witchdoctors, spiritualists, soothsayers or traditional 
healers for the diagnoses and cure of diseases.  

Activity 3.1

Match the following Indigenous knowledge to their activities in ancient Africa 

Selection of food    observation 

Telling time    trial and error 

travelling     beliefs/values 

preserving vegetation   innovation 

Indigenous Technology 
Indigenous technology refers to the techniques, tools, crafts, and systems developed 
by the local communities to solve their problems. This technology is special to specific 
cultures and has been used for various purposes such as food production, hunting, 
fishing, construction, and medicine. For example, in transportation, our great-
grandparents started on foot, then to the use of animals, canoes etc. This technology was 
developed by trial and error, observation, and close relationships with the environment. 
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Figure 3.1. Pictures of African indigenous technology. 

Dear reader, ancient Africans created their own indigenous technologies using 
their own indigenous knowledge.  Some of these indigenous technologies included: 
metalworking, irrigation systems, transportation, weaving and carving however, 
in this section, we are going to consider the first three. 

Metalworking
One major indigenous technology of the ancient African was metalworking. It started 
in Egypt before spreading to other communities including modern-day Mali, Niger, 
Mauritania, and Ghana. The first raw material used was copper, and later gold, however 
when iron was discovered it became the number one raw material for the ancient 
Africans. The process of metalworking started with the mining of the ore, smelting, or 
melting and fabrication. 

  
Figure 3.2: Pictures of ancient metal tools  
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The Impact of Metalworking on the ancient Africa 

Creation of Empires and Kingdoms 
Metal weapons and tools produced from metalworking led to the creation and expansion 
of kingdoms and empires. Kingdoms such as the Kush and the Nok Culture in West 
Africa had military advantages over the other groups using metal weapons and tools 
allowing them to expand their territories and influence.  

Promotion of Mining 
Mining was promoted by metalworking in ancient Africa. Before the invention of the 
metal tools, our ancestors relied on the alluvial method of mining, However, when the 
metal tools were made, they used them to dig the ground for gold. Some even broke the 
gold ore into rocks with their metal tools. This in the end promoted gold production in 
ancient Africa. 

Promotion of trade  
Metalworking played a key role in promoting trade in ancient Africa. They provided 
the artisans with the right tools to produce artefacts, farming tools, weapons, and 
jewellery which the people needed at the time. Therefore, people moved to these areas 
and exchanged goods like salt, and textiles for them. Again, the minting of gold coins 
also promoted trade among the ancient Africans.   

Promotion of Agriculture 
Metalworking promoted the growth of agriculture in ancient Africa. The manufacturing 
of farming tools such as, sickles, hoes, axes, and ploughs led to the cultivation of larger 
areas of land. it also led to the rearing and keeping of some animals in the home by 
providing wires and sheets for fencing. This led to an increase in food production which 
supported population growth.   

Cultural Exchange 
Metalworking promoted cultural exchange in ancient Africa. Through the exchange 
of goods, the people exchanged their culture. For instance, a textile from West Africa 
will be exchanged for a necklace from North Africa, while a dress from the East will be 
exchanged for food from the North or Asia. 

Note: Read Annex 3.1 for further information on Metalworking. 



6

INDIGENOUS KNOWLEDGE SYSTEMSSECTION 3

Activity 3.2

1. Complete the table below by identifying how the following minerals 
promoted the development in Ancient Africa. 

Minerals How they promoted the development in 
Ancient Africa  

Copper  

Iron  

Gold  

2. Look at the map below and discuss with your elbow partner: what impact 
do you think the deposits of minerals such as copper, iron and gold had on 
development in Ancient Africa? 

 

 Pause and think!

How typical was the use of metalwork by Ancient Ghanaians? 
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Transportation 
With indigenous knowledge, the ancient Africans moved and migrated from one 
geographical area to another. They started travelling on foot, then to the use of litters 
(palanquins), which were used to carry royals and the rich people in their communities. 
To move faster and spend fewer days travelling, they used animals. For, example, 
bullocks were the primary pack animals used to carry loads and pull carts across the 
vast Sahara Desert. Later camels, donkeys and horses were introduced. At the same 
time, several innovations provided water-based transportation services to the people. 
Rafts, canoes, and boats were used on the rivers, lakes, and the sea in the coastal areas. 
The pictures below Fig.3.3 and 3.4 (a) & (b), show some indigenous technologies our 
ancestors used to travel both on land and water. 

 
Fig. 3.3: Indigenous technologies our ancestors used to travel on water

  
Fig. 3.4a Picture of Bullocks pulling a load Fig 3.4b Picture of Donkeys transporting people 
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Activity 3.3 

Group the following ways of transportation into indigenous and modern (Camel, 
train, canoes, boats, cars, ship, 

Indigenous Modern 

  

  

  

  

  

1. Discuss the following: 
a. Would different modes of transportation be more effective in different 

areas? Why? 
b. Why have some indigenous modes of transportation been replaced by 

more modern ones? 
c. Why have some indigenous modes of transportation persisted? 
d. Which indigenous modes of transportation might be useful to start using 

more of if we are trying to limit our impact on the environment? 

The Impact of Transportation on Ancient Africa 

Promotion of trade 
Ancient African transportation systems led to the development of wide trade networks 
that connected various regions. The most notable example is the Trans-Saharan trade 
routes that linked North Africa with sub-Saharan Africa. These routes enabled the 
exchange of goods such as gold, salt, ivory, and slaves. Again, cities like Timbuktu, 
Gao, and Djenne became rich and powerful due to their strategic positions along trade 
routes.  

Promotion of cultural exchange 
Trade routes also enabled the exchange of ideas, technologies, and cultural practices. 
For instance, the introduction of Islam to West Africa was influenced by the Trans-
Saharan trade. The movement of people and goods led to the mixture of cultures, 
languages, and traditions, enriching the cultural tapestry of ancient African societies. 
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Empire Building 
Control over key trade routes contributed to the rise of powerful empires and kingdoms 
such as the Ghana Empire, Mali Empire, and Songhai Empire. These empires were 
able to exercise control over vast territories and populations. 

Technological Advancements 
Innovations such as the use of camels for desert trade developed transportation across 
the Sahara. The camel caravans allowed for more efficient and longer-distance travel. 
Coastal regions engaged in maritime trade across the Indian Ocean, linking East Africa 
with the Middle East, India, and beyond.  

Irrigation Systems 
Irrigation played a significant role in the lives of ancient African societies, especially in 
the Sahel Regions. In ancient Egypt, Egyptians constructed canals, dikes, and reservoirs 
to control the rivers flow to distribute water to agricultural fields during both flood 
and drought seasons. In the Sahel regions, indigenous people developed innovative 
irrigation techniques to support agriculture in a semi-arid environment.  

  

Fig. 3.5a. Modern irrigation system Fig. 3.5b Ancient irrigation system

Irrigation Systems 

The Impact of Irrigation systems on ancient Africa
By ensuring a reliable water supply, irrigation systems allowed for the cultivation of 
crops in arid and semi-arid regions, leading to increased agricultural output. Techniques 
such as flood recession farming, and the construction of small-scale irrigation canals 
allowed communities to cultivate crops such as millet. sorghum and rice. This supported 
larger populations and facilitated the growth of cities and states. 

Increased Crop Yields 
Irrigation allowed for more consistent and reliable water supply to crops, increasing 
agricultural productivity. This was crucial in regions with unpredictable rainfall or arid 
climates. Also, with the controlled water supply, ancient African farmers cultivated a 
wider variety of crops, leading to a more diverse and stronger agricultural base. This 
included staple crops like millet, sorghum, and wheat, as well as fruits and vegetables. 
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Urbanisation and Settlement Patterns 
The irrigation systems led to the growth of urban centres. This was because of the 
reliable agricultural production that led to the production of enough food supported 
population growth and the expansion of urban centres. This is the reason cities and 
towns grew around fertile agricultural zones and along rivers or near irrigation canals.  

Soil preservation 
Proper irrigation practices helped prevent soil degradation and maintained the fertility 
of the land. This was crucial for sustaining long-term agricultural productivity. 

Technological advancement 
Societies such as those along the Nile River in Egypt developed complex irrigation 
methods, including basin irrigation and the use of shadufs (hand-operated devices 
for lifting water). These innovations influenced agricultural practices in other parts of 
Africa and beyond. 

Promotion of Social Organisation 
The construction, maintenance, and use of irrigation systems produced specialized 
labour, leading to organised workforces and specialized roles within society. This 
often included a class of skilled workers, administrators, and labourers. This in the 
end created classes in the society. Those who had control over water resources and 
irrigation infrastructure became rich and ruled over those who did not have and were 
poor. creating the two classes namely the rulers (rich/ elite,) and the ruled (poor) 

Activity 3.4  

How would rainfall have affected Ancient Africa positively and negatively? Use 
the information above and the case study of Shaduf below to answer this question.  

Case Study

The shaduf, a traditional irrigation tool, is believed to have been invented around 
2000 BCE in ancient Mesopotamia (modern-day Iraq) and later adopted and 
improved upon by ancient Egyptians and other civilisations. While the exact 
details of its invention are not well-documented, its development can be traced 
based on its practical need and historical context. Here is an overview of how the 
shaduf came into being: 

Historical Context and Necessity 
Agricultural Demand: Ancient civilisations such as those in Mesopotamia and 
Egypt were heavily dependent on agriculture. Access to water was essential for 
growing crops in regions where natural rainfall was insufficient. 

River Valley Civilisations: Geography: Both Mesopotamia and Egypt were centred 
around major rivers (the Tigris and Euphrates, and the Nile, respectively), which 
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provided a vital water source but required efficient methods to move water from 
rivers to fields. 

Seasonal Challenges: Floods and Droughts: Managing water was crucial to 
mitigate the risks of seasonal flooding and droughts, prompting innovations in 
irrigation techniques. 

Technological Evolution

Early Tools and Techniques 
a. Simple Methods: Before the invention of the shaduf, early farmers might 

have relied on simpler methods such as manually hauling water in containers 
or using basic channels to divert water. 

b. Innovative Thinking: The need for a more efficient and less labour-intensive 
method led to the conceptualization of a lever mechanism, which would use 
counterweights to assist in lifting water. 

Development 
a. Prototype Design: An early form of the shaduf could have been a simple pole 

balanced on a fulcrum with a container attached. Observing the mechanical 
advantage gained from using a counterweight led to refinements in the 
design. 

b. Materials and Construction: Early versions were made using locally available 
materials such as wood for the frame and pole, and leather or clay for the 
bucket.   

Cultural and Knowledge Exchange

Spread through Trade and Contact 
a. Mesopotamian Influence: The invention of the shaduf in Mesopotamia likely 

spread through trade and cultural contact to Egypt, where it was adapted and 
improved. 

b. Egyptian Refinements: In Egypt, the shaduf became a crucial tool for 
managing the Nile’s water, with modifications tailored to local needs, such as 
constructing more durable and efficient versions. 

Documentation and Legacy
Historical Records - Ancient Records: Pictorial representations and references 
to the shaduf in ancient Egyptian tombs and Mesopotamian artefacts provide 
evidence of its use and development. 

Utility - Continuing Use: The basic design of the shaduf has endured for millennia, 
remaining in use in various parts of the world where traditional irrigation methods 
are still practised.  

Conclusion 
The Shaduf’s invention was a product of necessity, driven by the need to efficiently 
manage water resources in early agricultural societies. Its development was a 
gradual process of innovation and refinement, inspired by the practical challenges 
faced by ancient farmers in river valley civilizations. The widespread adoption 
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and continued use of the shaduf underscore its effectiveness and ingenuity as an 
early irrigation tool.   

How did changes in rainfall affect Ancient Africans? 

 

Combining Indigenous Technology with Modern 
Technology 
Dear reader, from what we have learnt so far, we believe there is a need to put together 
both indigenous and modern technologies to solve the numerous problems facing our 
country. combining indigenous knowledge with modern technology is a process that 
can lead to innovative solutions and sustainable practices. Here are some examples 
and methods of how this blending can be achieved: 

Improvement in Agriculture 
Indigenous agricultural practices often include crop rotation, intercropping, and the 
use of natural fertilizers. Combining these techniques with modern tools such as drip 
irrigation systems, soil sensors, and genetically modified crops will lead to increase 
yield. 

Also, indigenous farming tools like cutlasses, hoes and sickles can be combined with 
modern agricultural technologies like tractors, and combined harvesters to increase 
production. Also, Indigenous fishing techniques such as net casting can be done 
alongside the use of trawlers to ensure sustainable fishing. 

Healthcare Innovations 
In the area of health, traditional medicinal knowledge can be used alongside modern 
medical research to discover new medications for the treatment of diseases. For 
example, the use of plants, tree bark and roots known to indigenous cultures can guide 
pharmaceutical companies to produce medicines for the prevention and treatment of 
illness. 

Environmental conservation 
Indigenous ecological knowledge such as sacred grooves, terracing, crop rotation 
wildlife conservation etc. can inform the use of modern environmental monitoring 
technologies. For instance, we can combine Satellite Imagery, Geographic Information 
Systems, and Automated Water Quality Monitoring Systems etc. with traditional 
practices to manage natural resources.  
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Sustainable Energy 
Bringing together indigenous knowledge of the local environment with renewable 
energy technologies, such as solar and wind power, can lead to the development of 
energy solutions that are more friendly to nature.  

Water Management 
Traditional methods like the use of rainwater harvesting and traditional water storage 
techniques can be combined with modern purification systems, sensors for water level 
monitoring, and efficient distribution systems to promote constant water supply. 

It can be said that by valuing and combining indigenous knowledge with modern 
technology, we can create a more complete method of technology that respects cultural 
heritage and promotes sustainable development. 

Activity 3.5  

1. Below is a list of problems faced by modern Ghanaians.  

a. Healthcare inequality 
b. Climate change 
c. Pollution 
d. Water management 
e. Food scarcity 

In groups, create a presentation on how Ghanaians could apply indigenous 
and traditional technologies to improve one of these issues. Consider different 
methods of presentation such as using ICT, using visual mediums or dramatic 
presentations. 

Congratulations dear reader, for the successful completion of section 3. 

EXTENDED READING 
• Breidlid, A. (2009). Culture, indigenous knowledge systems and sustainable.

• https://assets.weforum.org/article/image/responsive_big_webp_fPtlERZ_
iaRkQIfOuRow10DYgxDWI9XbLe-oEphykac.webp  link to an article on the 
impact of Indigenous technology on ancient Africa. 

https://assets.weforum.org/article/image/responsive_big_webp_fPtlERZ_iaRkQIfOuRow10DYgxDWI9XbLe-oEphykac.webp
https://assets.weforum.org/article/image/responsive_big_webp_fPtlERZ_iaRkQIfOuRow10DYgxDWI9XbLe-oEphykac.webp
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ANNEX 3: FURTHER INFORMATION

Metalworking is one of the oldest industries in pre-colonial Ghanaian society. The 
raw material for the iron industry was iron ore and wood fuel (firewood). Evidence 
has shown that, as early as AD 150, iron was being smelted in northern Ghana, Bono 
and Ahafo areas, Accra plains and later Volta Region and coastal areas. Some of the 
well-known centres for ironworking in the North were: Jefisi, Wa, Salaga, Navrongo, 
Daboya, and the Bassari area. In the Akan Forest region, Edubiase in Asante, Tonsuo 
in Denkyera were known for their iron work while Akpafu was also known in the Volta 
Region. Finally, the coastal stretch from Otuam to Fete in the Central Region was also 
noted for its high iron industry.  

Some of the products of metalworking in Ghana were iron weapons, utensils, shields, 
arrows, hoes and axes. Other implements produced by smiths included knives, spears, 
bells, smelting and smithing tools, bangles, rings etc. These tools produced by the local 
iron industry influenced local agriculture and other industries such as gold mining, 
metal casting and woodcarving. Unfortunately, the local sources of iron became useless 
in the seventeenth century when Europeans began to import massive quantities of 
cheap iron into the country. This led to the rapid decline of the iron industry in the 
country with few areas surviving into the twentieth century. Northern Ghana, Bono 
and Ahafo regions, Asante, and Volta regions, still have large deposits of rich iron ore 
which contain large iron oxide. 

Ancient Ghanaians, particularly those from the Ghana Empire (also known as the 
Wagadou Empire), which existed from around 300 to 1200 AD, had a rich tradition of 
metalworking. This skill significantly influenced their economy, culture, and social 
structures. Here are several ways in which they utilised metalworking. 

1. Creation of Tools and Weapons
 Agricultural Tools: Examples include hoes, sickles, and axes. 

 Purpose: Metal tools improved agricultural practices by increasing efficiency and 
productivity in farming activities. 

 Hunting and Warfare: Examples such as spears, arrowheads, knives, and swords.

 Purpose: Metal weapons were stronger and more durable, giving the Ghanaian 
warriors and hunters an advantage in combat and game hunting.   

2. Trade and Economy 

 Gold Mining and Processing: 
a. Description: Ancient Ghana was famously rich in gold. Metalworking played a 

crucial role in extracting and processing gold, which became a primary trade 
commodity. 

b. Purpose: Gold was traded with Berber traders from North Africa for salt, cloth, 
and other goods, injecting wealth into the Ghana Empire. 
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 Ironworking: 
a. Description: Iron was smelted and forged in various parts of ancient Ghana, 

becoming a significant trade item. 

b. Purpose: Iron tools and weapons were traded for other goods, further boosting 
the economy. 

3. Art and Craftsmanship
 Jewellery and Ornaments: Examples include gold necklaces, bracelets, rings, 

and earrings.

 Purpose: These items were not only decorative but also indicated social status and 
wealth. Artisan craftsmen were highly skilled in casting and shaping intricate 
designs. 

 Sculptures and Figurines: Examples are statuettes, animal figurines, and masks 
made of gold, bronze, and iron.

 Purpose: These items often held religious or cultural significance, used in rituals 
or as symbols of power and prestige. 

4. Architectural Applications

 Structural Reinforcements:
a. Description: Metalworking techniques were used to create iron nails, brackets, 

and supports for wooden and stone structures. 

b. Purpose: These reinforced buildings, and improved their durability and 
function. 

5. Religious and Ceremonial Uses 

 Ritual Items:  Examples are gold and iron staffs, ceremonial daggers, sacred 
masks 

 Purpose: Used in various religious rites, and ceremonies, and as offerings to gods, 
indicating the spiritual and cultural importance of metal objects. 

 Symbols of Authority: Examples include sceptres, crowns, and other regalia 
made from metals like gold and bronze 

 Purpose: These were symbols of kingship and chieftaincy, denoting power, and 
leadership within the society.   

Key Techniques and Innovations in Metalworking
Smelting: The process of extracting metal from ore using hot temperatures. The 
Ghanaian blacksmiths used furnaces to smelt iron, which was then forged into assorted 
items. 

Casting: Melting metal and pouring it into Molds to create shapes. This technique was 
particularly useful for making intricate gold jewellery and ornaments. 

Hammering and Forging:  Shaping metal by heating it and then hammering it into the 
desired form. Skilled blacksmiths used this for tools, weapons, and other metal objects. 
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Metalworking was central to the development of ancient Ghanaian society. From 
everyday tools and weapons to intricate jewellery and religious artefacts, metalworking 
influenced many aspects of life. It facilitated trade, enhanced agricultural productivity, 
supported architectural developments, and had profound social and cultural 
implications.
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Review Questions  

1. How did rainfall and the availability of water bodies help Africans irrigate their 
farms? 

2. Show how early African societies utilised various modes of transportation for 
transporting goods and people over land.  

3. How indigenous irrigation practices can be combined with modern irrigation 
systems to increase food production in Ghana. 

4. Project: Visit any Indigenous industry in your community and find out how 
they have combined Indigenous technology with modern technology to increase 
production. 
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Answers to Review Questions 

1. In ancient Egypt, the Nile River was controlled by the development of complex 
irrigation systems.  
• Egyptians constructed canals, dikes and reservoirs to control the river flow 

during both flood and drought seasons. 

• These irrigation systems enabled crop cultivation such as wheat, barley and 
flax which supported a prosperous civilization’s growth. 

• In regions like the Sahel, indigenous peoples developed innovative irrigation 
techniques to support agriculture in semi-arid environments.  

• Techniques such as flood recession where the Nile flows its banks but towards 
the dry season, the water flows back and makes the soil rich. 

• Farming and the construction of small-scale irrigation canals allowed 
communities to cultivate crops such as millet, sorghum and rice. 

2. Early African societies utilise the following modes of transportation. 
• trekking 

• litters 

• animals 

• rafts 

• canoes 

• boat 

3. Modern irrigation systems bring precision, efficiency, and scalability. Key modern 
techniques include: 
• Drip Irrigation: Efficiently delivers water directly to plant roots. 

• Sprinkler Systems: Mimics rainfall and covers large areas. 

4. Integration Strategy 

• Survey and Assess: Conduct detailed assessments of local irrigation practices 
and water resources. 

• Customize Solutions: Modify modern systems to complement traditional 
methods. For example, integrating drip irrigation with traditional water 
harvesting systems. 

 Capacity Building and Training 

• Training Programs: Educate farmers on the benefits and use of modern 
irrigation technologies. 

• Field Demonstrations: Set up demonstration plots to display successful 
integration. 



19

 Infrastructure Development 
• Hybrid Systems: Develop infrastructure that combines traditional and modern 

techniques. For instance, using modern pumps with traditional wells. 

• Water Storage: Improve water storage solutions like lined ponds or tanks that 
can be integrated with both systems. 

 Financial and Technical Support 
• Subsidies and Incentives: Provide financial support for farmers to adopt modern 

technologies. 

• Technical Assistance: Offer ongoing technical support to ensure the effective 
use and maintenance of hybrid systems. 

 Research and Development 
• Pilot Projects: Implement pilot projects to test and refine integrated systems. 

• Feedback Mechanism: Establish channels for continuous feedback from farmers 
to improve systems. 
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