
 
Proceedings of the 30th Southern African Transport Conference (SATC 2011) 11 - 14 July 2011 
Proceedings ISBN Number: 978-1-920017-51-4 Pretoria, South Africa 
Produced by: Document Transformation Technologies cc  Conference organised by: Conference Planners 

INTEGRATING INDIGENOUS KNOWLEDGE SYSTEMS (IKS) IN 
IMPROVING RURAL ACCESSIBILITY AND MOBILITY 

(IN SUPPORT OF THE COMPREHENSIVE RURAL 
DEVELOPMENT PROGRAMME IN SOUTH AFRICA) 

  
CHARLES NHEMACHENA1, JAMES CHAKWIZIRA2, SIPHO DUBE1,  

GOODHOPE MAPONYA1, REMINA RASHOPOLA3 AND DAPHENY MAYINDI3 

 
1 CSIR Built Environment, PO Box 395, Pretoria, 0001, Tel (Business): +27 (0)12 841 

2533 Mobile: +27 (0)83 863 8055; Fax: +27 (0)12 841 4054, Email: 
cnhemachena@csir.co.za ; cnhemachena@gmail.com  

2 University of Venda School of Environmental Sciences, Private Bag X5050, 
Thohoyandou, 0950   

3 Department of Rural Development and Land Reform, PO Box X833, Pretoria 0001 
 
 
 
 

ABSTRACT 
 
This study discusses opportunities and challenges for integrating local knowledge in 
improving rural accessibility and mobility, within the context of supporting the 
Comprehensive Rural Development Programme (CRDP) initiatives in South Africa. One of 
the major challenges besetting rural areas of South Africa and the CRDP sites is the lack 
of and  need for a critical mass of infrastructure and services that can link communities to 
one another. This will aid the process of transforming rural spaces, places, people and 
cultures. The research for this study therefore sought to explore alternative and innovative 
ways through which local knowledge could contribute towards reversing impediments and 
existing problems in rural areas. The study is based on a broader Indigenous Knowledge 
Systems (IKS) audit conducted by the Department of Rural Development and Land 
Reform across the country. The study approach was participatory, involving extensive 
discussions with stakeholders. This included visits to project areas, robust application of 
internal and external peer-review mechanism and document analysis. The researchers 
conducted an audit to unpack existing local knowledge systems that could be improved 
and integrated to address access and mobility issues in rural areas. The ultimate aim of 
the exercise was to establish a platform and expand pathways to improve the socio-
economic growth and development application levers for use by rural communities in the 
CRDP pilot sites. The results show that a number of local knowledge systems are 
available in rural areas, however, these have been neglected as they are considered 
primitive and inferior. We recommend that scoping and interrogating existing local 
knowledge systems is an essential pillar to promote local economic development. Finding 
practical ways of improving the development value add of local knowledge is critical in 
designing, implementing, commercialising and sustaining appropriate community 
technologies to respond to the rural development agenda in South Africa. This paper 
posits that the local knowledge systems can be improved to support integrated 
infrastructure interventions and strategies for implementing affordable access and mobility 
interventions. We believe that using local knowledge to support local infrastructure 
interventions will assist the Department of Rural Development and Land Reform to meet 
part of its mandate within the broader ambit of rural development initiatives and service 
delivery. 
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1 INTRODUCTION AND PROBLEM STATEMENT  

 
The Comprehensive Rural Development Programme (CRDP) is a cross-cutting and 
comprehensive initiative. It was developed with involvement from all sector departments 
and clusters through the Medium Term Strategic Framework (MTSF, 2009-2014) and the 
government’s programme of action. The CRDP encompasses three distinct components, 
namely agrarian transformation, rural development and land reform. 
 
The vision of the CRDP is to create vibrant, equitable and sustainable rural communities 
including by: 

• contributing to the redistribution of 30% of the country’s agricultural land; 
• improving food security of the rural poor; 
• creating business opportunities, decongesting and rehabilitation of over-crowded 

former homeland areas; and 
• expanding opportunities for women, the youth, people with disabilities and older 

persons who stay in rural areas. 
 
For sustainable and vibrant rural communities to be realised, the government has 
recognised the need to incorporate Indigenous Knowledge Systems (IKS) in project 
planning, implementation and policy formulation processes. The main thrust is to 
encourage community men, women and the youth through various social facilitation 
instruments at the disposal of the Department. This is aimed at obtaining IK of 
communities on development issues at hand to unlock the socio-economic potential of 
their respective areas.  
 
One of the major challenges besetting rural areas of South Africa and the CRDP sites is 
the lack of and need for the development of a critical mass of infrastructure and services 
that would link communities to one another in the process of transforming rural spaces, 
places, people and cultures (Chakwizira et al., 2010; Nhemachena et al., 2010; ANC, 
2007). Lack of basic infrastructure such as roads, water and electricity that characterises 
many rural areas entrenches the problems of poverty and limits the potential of 
communities to engage in productive socio-economic activities. There is growing 
appreciation of the fact that, at local level, the conventional transport system will not cater 
fully for all movement, travel needs and demands (Chakwizira, 2010). Therefore, this 
paper discusses opportunities and challenges for integrating local knowledge in improving 
rural accessibility and mobility within the context of supporting the CRDP initiatives in 
South Africa. This paper sought to explore alternative and innovative ways through which 
local knowledge could contribute towards addressing such impediments and related 
problems in rural areas. The analysis is based on a broader IKS audit conducted by the 
Department of Rural Development and Land Reform across the country. 
 
2 RATIONALE AND OBJECTIVES  
Taking into account that at the local level the conventional transport systems will not cater 
fully for all movement, travel needs and demands in rural areas, there is growth in 
exploring local level transportation planning and a host of appropriate access 
interventions. Finding the correct mix and balance of implementing community access 
technologies is still a huge challenge. Thus, this paper seeks to identify opportunities and 
challenges for integrating local knowledge in improving rural accessibility and mobility. The 
main objective of the paper is therefore to explore alternative and innovative ways through 
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which local knowledge can contribute towards addressing such impediments and related 
problems in rural areas.  
 
3 THEORETICAL FRAMEWORK  
 
The value of IK has gained ground world-wide in various areas, ranging from transport, 
trade and industry, biodiversity, science and technology, traditional health and traditional 
leadership, governance and sustainable development (Mosimege, 2005). Against the 
backdrop  of the legacy of colonialism and the imperialism of western knowledge, a new 
development paradigm has precipitated in the African society to reclaim and explore the 
core essence of IK and its contribution to livelihoods and economic contribution. IK is the 
unique, traditional, local knowledge existing within and developed around specific 
conditions of women and men indigenous to a particular geographic area. 
 
In some instances external or scientific knowledge is combined with IK during the 
innovation process. IKS is embedded in the cultural milieu of all people, irrespective of 
race. People are historically and culturally bound and thus have a specific knowledge 
system, which enables them not only to survive, but also to become a civilised community 
(Ntuli, 1999; Vilakavi, 1999).  
 
It is argued that most civilisations that practice cultural and scientific knowledge are 
economically-stable societies. These societies also prosper when they use their 
Indigenous languages in economic and scientific activities (Gxilishe, 2009). While it is 
argued that IK provides opportunities for local and rural development, the history of South 
Africa and its political landscape have seen many rural communities deprived of the 
opportunities to exploit the potential of their IK. It is therefore critical to explore the 
opportunities for empowering local and rural communities through IKS in support of the 
overall government thrust of creating vibrant and sustainable rural communities. In this 
study, IK is understood to refer to unique locally-available knowledge, innovations, 
technologies, practices, resources and their utilisation for improved livelihoods, beliefs and 
their contribution to the wellbeing of communities.   
 
Non-motorised transport is the most common indigenous transport to most cultures and 
races. However, many cultures have developed different options and ways of 
transportation that identify them and make them unique to others. For example, use of 
animal-drawn carts (Figure 1) and sledges dates back to centuries ago in African history 
with oxen used to transport goods and services in ancient times (Simalenga and Joubert, 
1997; Starkey 1997). The ancient indigenous animal-drawn carts have been improved 
through conventional science and technology through new non-motorised animal cart 
design prototypes (Interdesign, 2005).  
 
In addition, other indigenous transport systems exist such as road construction and 
maintenance that local communities depended on even without organised municipalities to 
construct and maintain roads. This still offers vast opportunities to improve mobility of most 
rural areas, especially where there are no well-developed roads. Communities can exploit 
indigenous road construction methods for local-level accessibility interventions such as 
foot bridges, footpaths, etc.  
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Figure 1: Example of a donkey cart in Northern Cape, South Africa 
 

 
 
Figure 2: Example of the newly- designed prototype of a donkey/ox cart by 
Interdesign, 2005 
 
With the growing concern about the impact of the transport sector on emissions 
contributing towards climate change, non-motorised transport interventions offer great 
opportunities for investments. These include clean transport systems that cater for the 
environment while simultaneously providing low-cost transport solutions to accessibility 
challenges faced by many rural communities. Given that most rural communities still keep 
livestock such as cattle and donkeys, such interventions offer great opportunities for local-
level transportation needs such as in deep rural areas where conventional motorised 
vehicles cannot reach. Thus integrating local IK of transport provides various opportunities 
to address transportation and accessibility needs of most rural communities. In addition, 
communities can exploit tourism opportunities with their local transport interventions such 
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as the Rickshaws of Durban in KwaZulu-Natal. However, despite these opportunities, 
many communities are not keen to use such interventions for various reasons. It is critical 
to promote local transport intervention in order to change the mindset and perceptions of 
such interventions among rural communities.  
 
4 STUDY APPROACH AND METHODS 
 
The study is based on a broader IKS audit conducted by the Department of Rural 
Development and Land Reform across the country. The study approach was participatory, 
involving extensive discussions with stakeholders. This included visits to CRDP project 
sites, robust application of internal and external peer-review mechanism and document 
analysis. Visual observations and photographs were used to document the identified 
practices from each of the visited CRDP site. We conducted an audit to unpack existing 
local knowledge systems that could be improved and integrated to address access and 
mobility issues in rural areas. 
 
The ultimate aim was to establish a platform and expand pathways to improve the socio-
economic growth and development of rural communities at the CRDP pilot sites. The 
paper is based on findings from the IKS audit from CRDP pilot sites in the following 
provinces: North West, Eastern Cape, Northern Cape, Mpumalanga, KwaZulu-Natal, 
Limpopo and Free State.  
 
5 FINDINGS AND DISCUSSIONS 
 
This section presents and discusses the findings from the IKS audit relating to transport. 
The overall results show that a number of local knowledge systems are available in rural 
areas, however, these have been neglected as they are considered primitive and inferior. 
There are opportunities for integrating these knowledge systems in improving accessibility 
in the CRDP sites. This requires scoping and interrogating existing local knowledge 
systems as an essential pillar to promote local economic development. In addition, finding 
practical ways of improving the development value chain of local knowledge is critical in 
designing, implementing, commercialising and sustaining appropriate community access 
technologies to respond to the rural development agenda in South Africa. 
 
This paper posits that the local knowledge systems can be improved to support integrated 
infrastructure interventions and strategies for implementing affordable access and mobility 
interventions. We believe that using local knowledge to support local infrastructure 
interventions will assist the Department of Rural Development and Land Reform meet part 
of its mandate within the broader ambit of rural development initiatives and service 
delivery.  
 
Tables 1 below summarise the highlights of findings from the CRDP pilot sites.  
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Table 1: Highlights of findings from the CRDP sites 
 
Item Description  

Description 
(Non-
motorised 
transport 
(NMT) – 
animal 
traction, 
walking and 
roads) 

• Horse/ox carts – Long ago people used horse/donkey/ox carts for 
transporting goods. Although the practice still exists, very few people 
use it. People used to exchange cattle for carts from the Boers. These 
activities were usually done by men.  It is also used to collect crop 
harvest from the field, although these days people prefer motorised 
transport like tractors and bakkies.  

• Horse riding: Individuals still ride horses  as transport mode, especially 
for fetching cattle from the fields, horse races and other leisure 
activities. 

• Ox sledge: People used the ox sledge for transporting goods and 
services, especially in areas without developed access road networks. 
This practice is, however, now regarded as primitive and no longer 
used. A special type of wood was carved from specific trees, preferably 
a Y– shaped tree -  with the branches of these trees customised for 
various requirements of the sledge.  

• Walking: People used to walk long distances from one point to another 
for various reasons. They used to carry ground maize meal with salt 
and water as these were light to carry and provide food for days.   

• Access roads: People used to construct access roads, such as for 
access to water fetching points and fields. Sometimes, the sledges 
would help create access roads, which would be used continuously 
and developed into well established access roads. Men used to 
construct small crossing points across streams to ensure accessibility 
of some areas such as fields and access to other resources and 
services like firewood. Local materials like stones and tree branches 
were used for these construction activities.    

Uses • NMT practices described above were used to provide mobility and 
accessibility to various socio-economic services for the local people.  

Strengths • The main strength of NMT practices is that it provides mobility and 
accessibility to socio-economic services for the local people where 
modern transport services are not available. 

• NMT practices are cheap and can be used with locally available 
resources.  

• The practices require local training, usually done practically, and are 
easy to use.  

• Construction of local access roads with local material provides 
improved accessibility to socio-economic services in deep rural areas. 

• Some of the NMT practices are environmentally friendly, for example, 
some have zero emissions of greenhouse gases.  
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• Has potential for growing in terms of technological design. 

Weaknesses • The main weakness around traditional transport systems has to do with 
the values and views of users.  

• There is a general negative perception of NMT practices and very few 
people still use these practices.  

• Most people regard these practices as ancient and prefer modern 
transport services.  

Potential for 
sustainability 
and impact 
on local 
economic 
development 
(LED) 

• One of the big challenges in rural development is the absence of a 
critical mass of transport infrastructure and services that would link 
communities to one another in the process of transforming rural 
spaces, places, people and cultures.  

• Affordable and reliable transport is critical for people to access basic 
services and resources.  

• Geographical isolation, long distances, poverty levels, poor 
infrastructure and limited transport services in rural and peri-urban 
areas inhibit such access. NMT can be integrated with Motorised 
Transport (MT) practices to provide sustainable solutions relating to 
rural transportation infrastructure and services.  

• This will unlock the local economic potential and contribution of the 
rural labour force to productive economic activities.   

Potential for 
replication 

• Mobility and accessibility challenges are common in various parts of 
the country, especially in rural areas.  

• NMT can be integrated and replicated across rural areas customised to 
different requirements to provide cheap and affordable accessibility to 
socio-economic activities.   

 
6 CONCLUSIONS AND RECOMMENDATIONS 
 
This study discussed opportunities and challenges for integrating local knowledge in 
improving rural accessibility and mobility within the context of supporting the 
Comprehensive Rural Development Programme (CRDP) initiatives in South Africa. One of 
the major challenges besetting rural areas of South Africa and the CRDP sites is the lack 
of and need for the development of a critical mass of infrastructure and services that would 
link communities to one another to transform rural spaces, places, people and cultures. 
This study therefore sought to explore alternative and innovative ways through which local 
knowledge could contribute towards addressing such impediments and related problems in 
rural areas.  
 
The study results show that a number of local knowledge systems are available in rural 
areas, however, these have been neglected as they are considered primitive and inferior. 
We recommend that scoping and interrogating existing local knowledge systems are an 
essential pillar to promote local economic development. In addition, finding practical ways 
of improving the development value add of local knowledge is critical in designing, 
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implementing, commercialising and sustaining appropriate community access technologies 
to respond to the rural development agenda in South Africa. 
 
We suggest that the local knowledge systems should be improved to support integrated 
infrastructure interventions and strategies for implementing affordable access and mobility 
interventions.   
 
REFERENCES 
 
ANC, 2007. Discussion document towards a resolution on rural development, land reform 
and agrarian change, The National Policy Conference of the ANC, Gallagher Estate.    
Chakwizira, J, 2010. Stretching the concept of the expanded public works programme in 
South Africa: Tracing the footsteps and gauging the footprints - the unfinished rural 
development transformation story. 29th Annual Southern African Transport Conference, 
"Walk Together", CSIR International Convention Centre, Pretoria, South Africa, 9-12 
August 2010, pp 240-254.  
Chakwizira J, Nhemachena C & Mashiri M, 2010. Connecting Transport, Agriculture And 
Rural Development: Experiences From Mhlontlo Local Municipality Integrated 
Infrastructure Atlas. 29th Annual Southern African Transport Conference, CSIR 
International Convention Centre, 9-12 August 2010.  
Interdesign, 2005. Animal Drawn Carts. Workshop on Sustainable Rural Transport: 
Technology for Developing Countries, 3–16 April 2005, South Africa. 
Simalenga, TE and Joubert, ABD, 1997. Developing Agriculture with Animal Traction. 
National Department of Agriculture in Association with the South African Network of 
Animal Traction (SANAT), University of Fort Hare.  
Starkey, P, 1997. The History of Working Animals in Africa. Centre for Agricultural 
Strategy, University of Reading. 

84


	Search
	PLENARY PRESENTATIONS
	1A: AFRICA ON THE MOVE: THE PATH TO COP
	1B: INFRASTRUCTURE
	Quantification of the Rutting and Cracking Resistance of Asphalt Mixes with RAP using LTPP Data
	Public Private Partnerships (PPP) In Road Projects: Critical Success Factors in the Indian Context
	Laser-based Approach for Determining Flakiness Index of Aggregates used in Pavements
	Effect of Method of Curing on the Flexural Characteristics of a Cement Stabilised Material
	Determination of the Uncertainty of Measurement for Penetration Testing
	The Use of Longitudinal Roughness Data as a Tool for Effective Maintenance Management of Gravel Roads

	1C: RURAL TRANSPORT / CAPACITY BUILDING
	The Future of Transport in the Low Carbon Economy: Some thoughts on Requirements for Capacity Building
	Integrating Indigenous Knowledge Systems (IKS) in Improving Rural Accessibility and Mobility (in Support of the Comprehensive Rural Development Programme in South Africa)
	Improving Accessibility and Mobility in the Masia Traditional Council Area in Vhembe District Municipality, Limpopo: Application of Low-Cost Access and Mobility Technologies

	2A: URBAN TRANSPORT: POLICY AND PLANNING
	Location, Mobility, and Access to Work: A Qualitative Exploration in Low-Income Settlements
	Value Creation? Value Capture? An Assessment of Three Different Types of Transport Interchanges
	A GIS-based Context Sensitive Solution for Multimodal Road Planning
	Building the Foreshore Freeways: The Politics of a Freeway “Artifact”
	Municipal Public Transport in Cape Town: Institutional Arrangements
	A Methodology for Comparative Analysis of Public Transport Systems in African Cities
	Impact of a Transport System and Urban Form on the Population of a City
	Translating Ethekwini’s Vision of Compact City into Reality through Integrated Transportation and Land Use Planning
	Northern Urban Development Corridor: Integrated Level of Modeling
	KZN Department of Transport – Monitoring and Evaluation: Progress and Technical Challenges

	2B: BITUMEN-RUBBER WORKSHOP
	2C: TRAFFIC MANAGEMENT, SAFETY AND SECURITY
	Comparative Analysis and Prediction of Traffic Accidents in Sudan using Artificial Neural Networks and Statistical Methods
	Factors Contributing to High Frequency of Vulnerable Road user Fatalities in Dar es Salaam
	Africa on the Move but not too Fast
	Hazardous Road Safety Location Analysis: A Case Study of the Western Cape
	Pedestrian Crossing Behaviour along a Primary Access Corridor in Stellenbosch
	The Importance of Exposure Data for a Comprehensive Accident Database
	Road Injury Data in South Africa: An Assessment of the National Road Collision Database
	Managing Traffic Congestion in Gaborone: Prophylactic Treatment or an Application of Palliative Measures?
	A Comprehensive Analysis of the Effectiveness of Speed Camera Enforcement in Decreasing the Accident Rate in the Johannesburg Metropolitan Area
	The Scientific based Law Enforcement Quality Control Model to Monitor Barrier Lines Violation in the Limpopo Province

	2D: RAIL TRANSPORT, FREIGHT AND LOGISTICS
	Lessons Learned with the Implementation of the Gautrain Project - Reviewing Experience with the Phase 1 Operations
	Managing Performance and Maintenance Assurance of the Gautrain Project
	How to Get Value for Money through Private Sector Participation in Rail Passenger Service Delivery – International Evidence
	A High Speed Rail Model for South Africa – How ot can Work
	Integrating Rail Transport with other Transport Modes and Operations
	Exploring the Sustainability Impacts of the Contemporary South African Freight Transport Sector
	Planning for Public Transport and Road Freight Infrastructure Improvements at Local Municipal Level: Lessons Learnt through the City of Umhlathuze Public Transport Amenities Study
	Are Risks Associated with Energy Pipelines in South Africa Appreciated?
	A PPP “Paradigm” for Overload Control on Trade Corridors in Africa
	“Moving” Southern Africa Development Community: Some Transport Insights

	3A: URBAN TRANSPORT: MODES AND MARKETS
	Paratransit Operations and Institutions in Nairobi: A Concept Paper on Paratransit Strategy
	Paratransit Business Strategies A Bird’s Eye View of Matatus in Nairobi
	Paratransit Operations in Nairobi: Development of their Routes and Termini
	An Assessment of Factors affecting the Independent Mobility of Children in Dar Es Salaam
	Learner Travel Behaviour and Parent Attitudes towards the use of Non-Motorised Modes: Findings of School Travel Surveys in Cape Town
	A Challenge Shared: Is South Africa Ready for a Public Bicycle System?
	'Boda Boda' Bicycle Taxis and their Role in Urban Transport Systems: Case Studies of Kisumu and Nakuru, Kenya
	Sustainable Transport – The Pedicab Experience
	Travel Behaviour in Cape Town, Dar Es Salaam and Nairobi Cities
	Sensitivity Testing of Alternative Public Transport Passenger Satisfaction Analysis Techniques
	Measuring the Impacts of Rail-based Park-and-Ride Facilities on Commuting Behaviour in Cape Town: Findings and Methodological Lessons
	Developing the Integrated Rapid Public Transport Network (IRPTN) for the Ethekwini Municipal Area
	Providing Accessible Transport for People with Disabilities in the Ethekwini Municipal Area: Unpacking the Options
	Human Movement Behaviour in South African Railway Stations: Implications for Design
	The Brand War between Cars (SOV’s) and Public Transport: The Case for a Private Alternative Transport Network

	3B: BITUMEN-RUBBER TECHNICAL SESSION
	Rheological Analysis of Crumb Rubber Modified Binder
	Asphalt Rubber Interlayer Benefits on Reflective Crack Retardation of Flexible Pavement Overlays
	Bitumen Rubber Asphalt Mix Testing for South African Pavement Design Method
	Mechanistic - Empirical Pavement Design Guide Implementation and Pavement Preservation Strategies with Asphalt Rubber
	A Contractor's Perspective on Bitumen Rubber Asphalt Manufacture and Placement
	A Consultant’s Perspective on the use of Bitumen-Rubber in Especially Double Seals
	Bitumen Rubber Seal Behaviour Assessment
	Treatment Performance Capacity – Concept Validation
	New Research in Noise Reduction and Safety
	Developments in Transportation Infrastructure in Beijing

	3C: TRAFFIC ENGINEERING
	A Study into the Provision of a Management Information System for the South African Transportation Engineering Industry
	User Behaviour at a Four Way Stop
	Soccer World Cup 2010: Lessons Learnt from the Johannesburg Park & Ride System
	Using Cellular Telephones to Track Participants’ Movements to and from an Event

	4A: BRT WORKSHOP 
	STUDENT ESSAY COMPETITION
	Skills Shortage in Transportation Engineering - Education Perspective
	Africa on the Go

	Organising Committee
	Review Process and Reviewers
	Disclaimer
	Exit

