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Indigenous knowledge systems (IKS) comprise knowledge systems that have developed within various societies’
independent of, and prior to, the advent of the modern scientific knowledge system. IKS from various cultures evolved
into broad and comprehensive knowledge systems, such as those from ancient India, China and Africa, that addressed
societal and traditional knowledge issues in various fields important to human survival and the quality of life, including
agriculture, health and water, amongst others. In this paper, the IKS of India and China, with particular focus on
agriculture and health, are examined for methodologies and received understanding, within the context of identifying and
evaluating appropriate technologies for development. Although much work on the cataloguing and documenting of IKS
has been completed in these two countries, there is a paucity of attention that has been paid to the scientific rationale and
technological content and methodologies of these indigenous knowledge systems. In our work, we examine more closely
the scientific and engineering rationale of selected indigenous technologies for agriculture and health that demonstrate
a holistic approach to development for their societies. The evaluation reveals that many technologies classified as
‘appropriate’ for developing communities to address basic needs of water, sanitation and agriculture have their roots
in indigenous knowledge systems that have survived in some form, albeit at a much diminished level. We demonstrate
that these studies potentially provide valuable resources for appropriate technology development. The extensive history
of IKS and practices in India and China provide a rich resource and a history of engagement, success and failure
that could beneficially inform communities in their search for improved quality of life. The paper concludes with a
preliminary evaluation of certain African knowledge systems in agriculture, water and health, and suggests an approach
to conservation of these IKS to better inform development for social justice, especially on the African continent.
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Introduction: indigenous knowledge systems
Indigenous knowledge (IK) and indigenous knowledge
systems (IKS) refer to knowledge and knowledge sys-
tems that are unique to a given culture or society (Ellen
and Harris 1996). IK and IKS are seen as separate and dif-
ferent from the ‘international knowledge system’, which
includes knowledge generated by universities, research
institutions and private firms. International knowledge
is knowledge created from modern scientific systems re-
search and development, which are all part of the global
scientific and technological enterprise of human civilisa-
tion. This knowledge is acquired through formal educa-
tion and ‘book learning’ and enhanced by advanced study,
internships, training and mentoring that essentially ensure
that the extant avenues and processes for scientific knowl-
edge creation, affirmation and dissemination are main-
tained and continued.

Indigenous knowledge is also recognised as reservoirs
of knowledge pertaining to specific geo-cultural contexts.
The breadth of indigenous knowledge and what popula-
tions’ given systems encompass can span the scale from
small, indigenous communities to national systems such
as Ayurveda’ (NCCAM 2013) and Unani’ (NIUM 2013,
IIM 2013) and some IKS have extended beyond their local

origins to gain worldwide acceptance, such as acupunc-
ture, all in the area of indigenous medical knowledge sys-
tems. At the basic level, IKS are the basis for local-level
decision-making and include information, knowledge,
practices and rituals pertaining to agriculture, health care,
food preparation, education and natural resource manage-
ment within indigenous communities and cultures.
However, IK and IKS are hard to define and catego-
rise because they are politically ‘loaded’ terms. Defining
what and who is ‘indigenous’ can be a delicate exercise in
minimising the diversity of people that would be offended
or antagonised by either being referred to as indigenous or
not being included in the indigenous category or grouping.
Questions raised in the context of claims to indigenous-
ness can include whether somebody was a prior occupant
of the land or what length of time a community and its
forebears occupied particular regions. As the mix of peo-
ples of different backgrounds and ethnicities becomes
greater, the situation becomes more complex and the dis-
course has to dissect whether only communities that are
native, aboriginal or tribal should be included or focused
on. Characterising and defining what IKS encompasses,
various appellations for this broad well of knowledge
have been recognised, proposed and articulated (Warren
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1991). These include indigenous technical knowledge
(ITK), ethno-ecology, local knowledge, folk knowledge,
traditional knowledge, traditional environmental (or eco-
logical) knowledge (TEK) as well as people’s science.

Given the diversity of definitions for IKS, there is,
nevertheless, a commonly accepted understanding and ap-
preciation of IKS that is based on a shared understanding
as well as an epistemic community focused on the same
semantic space around the theme of traditional knowledge
in various contexts. It is easier to articulate characteristics
of IK and IKS and in so doing attempt to operationally
define IKS in context. First and foremost, IKS are always
local — based in and rooted to a particular place and set of
experiences, and generated by the people living in those
places. IK is often transmitted orally, or through imitation
and demonstration. IK results from practical engagement
in everyday life, and is constantly reinforced by trial and
error. More importantly, IKS do not often have substantial
grounding in explicit theoretical knowledge. Most impor-
tantly, IK is empirical knowledge based on practice and
has results that are beneficial to the community.

Furthermore, IK is characterised by repetition, aiding
in retention and reinforcement of ideas. IK also tends to
be constantly changing, being produced and reproduced,
discovered as well as lost, as a culture or community pre-
vails and flourishes. IK is nof static, unlike pre-conceived
notions formal academia tends to hold over IKS. IKS also
tends to be focused on the broader public community and
hence IK is shared to a much greater degree than other
forms of knowledge, especially global science with its
current focus on intellectual property — hence the coinage
of the term ‘people’s science’. Given that IKS are deeply
rooted in local culture, tradition and ritual, IK distribu-
tion tends to be socially segmented and clustered, usually
asymmetrically within a population. The clustering and
segmentation may be age based, gender based or even
based in a particular segment of the community that is en-
gaged in that particular effort and activity.

The preservation and survival of IKS is usually
through the memories of ‘special’ individuals — specialists
and acknowledged IK knowledge bearers of a given com-
munity through experience, ritual or political authority.
IK does not exist in any one place or individual — it is
mostly devolved from the practices and interactions of
people in a community. The organisation of IKS is essen-
tially functional. Most importantly, IK is situated within
broader cultural traditions — hence one cannot easily sepa-
rate technical from non-technical, or rational from non-
rational knowledge and practices (Flavier et al. 1995).

The use of IKS in local level decision-making is ex-
emplified in the panchayathi raj system of India (Mahesh
2011) that is characterised by the grass root unit of
local self-government based with authority in the vil-
lage council. Panchayati raj is identified as an institu-
tional expression of democratic decentralisation in India.
Decentralisation of power to the panchayats is seen as a

means of empowering people and involving them in all de-
cision-making processes. The councils in the panchayath
raj include elders and locally elected representatives who
would be familiar with IKS, especially in connection with
land use, agricultural practices and developments to im-
prove local quality of life.

In summary, indigenous knowledge systems are local
and community based, providing the socio-cultural infor-
mation necessary for community survival and flourishing
within the community’s local environmental, geographical
and cultural context. IKS facilitates communication and
decision-making within a community. Most importantly,
IKS is dynamic, continually influenced by internal cre-
ativity within a community, and experimentation by the
community in response to their environmental, social, and
public health and safety stressors. IKS are also informed
through contact with the external, broader world, which
provides additional information and inputs into existing
processes and practices within a community and allows
for the growth and development of IKS.

There is a critical and important linkage between
IKS and capacity building for development. IKS address
critical quality-of-life and standard-of-living issues. The
predominant domains of IK and IKS are focused on ‘ap-
propriate technologies’, the critical vision of which is
empowerment of people to take control of their human,
natural and technological resources, aimed at efficient
utilisation to improve the quality of their lives. Boon
and Henz (2007) have catalogued indigenous knowledge
that has relevance for sustainable development in Africa,
showing, for instance, that modern intellectual property
laws do not adequately protect indigenous knowledge and
innovation of traditional healers and traditional medical
practitioners in Africa (Mgbeoji 2007, DeWalt 1994).

Appropriate technology

The widespread use of the term ‘appropriate technolo-
gies’ requires a discussion and articulation of what exactly
it means for a technology to be deemed ‘appropriate’.
Indeed, appropriate technology (AT) has always been dif-
ficult to define. AT’s development and implementation
have been a source of debate for some time (Rybcynzki
1991). Nevertheless, over the course of the decades of
discourse and discussion about AT and what exactly it
constitutes, there has developed some general received
knowledge about AT, including that it should emphasise
the use of local materials and resources and build skills
and capacity within a community. In general, the imple-
mentation of AT’s tend to be small-scale, relatively la-
bour intensive and usually require only small amounts of
capital. This does not exclude large-scale, capital-inten-
sive projects from being considered appropriate, such as
for instance, when large-scale technological interventions
are implemented through state-sponsored national or re-
gional development projects that are community focused,
engage the community in project conception, development


https://www.researchgate.net/publication/277362951_Using_Indigenous_Knowledge_to_Improve_Agriculture_and_Natural_Resource_Management?el=1_x_8&enrichId=rgreq-deb54c3707f2b7b1fcef69228c79a0f8-XXX&enrichSource=Y292ZXJQYWdlOzI3NjgzNDE3MDtBUzoyOTcxODMwNzQxMTE0OTJAMTQ0Nzg2NTM3NTAxNw==
https://www.researchgate.net/publication/228966926_African_Indigenous_Knowledge_Systems_and_Patents_Is_the_Patent_System_Relevant_to_the_Native_Healers_of_Southern_Nigeria?el=1_x_8&enrichId=rgreq-deb54c3707f2b7b1fcef69228c79a0f8-XXX&enrichSource=Y292ZXJQYWdlOzI3NjgzNDE3MDtBUzoyOTcxODMwNzQxMTE0OTJAMTQ0Nzg2NTM3NTAxNw==

Downloaded by [37.187.46.76] at 23:25 21 October 2015

54  Tharakan — African Journal of Science, Technology, Innovation and Development 2015, Vol. 7 No. 1, pp. 52-57

and implementation, and which result in the empower-
ment of the community. A major tenet of the philosophy
of AT grounds it within specific and individual communi-
ties — thus AT must be comprehensible, controllable and
maintainable without the otherwise high levels of educa-
tion or training that might be required for the maintenance
and operation of more capital intensive, complicated and
imported technologies.

Further, true adherence to the ethic of AT requires that
local communities must be included at all stages, from
technology conceptualisation and innovation to develop-
ment and implementation. Any technology that claims the
mantle of ‘appropriate’ should also be adaptable and flex-
ible, while eliminating — or at least minimising — adverse
environmental impacts (Darrow and Saxenian 1986). An
earlier paper (Tharakan 2004) provided a broad overview
of appropriate technologies available for water collection,
treatment and storage in the context of land reform and
more recent versions have focused on appropriate water
technologies in the context of public health (Tharakan
2006) and the environment (Tharakan 2010).

Indigenous knowledge systems and appropriate
technology

IK and IKS provide communities with local knowledge,
experience and expertise — the received wisdom and
‘common sense’ — as they pertain to community survival
and flourishing in the local environmental and resource
context. IKS focus on appropriate technologies that need
to be developed and implemented to enable communi-
ties to respond positively to their environmental and re-
source challenges, and to develop and promote processes
and practices that ensure sustainable survival. IKS are
based in the diverse and widespread human creativity in
thinking about communities’ environment and about ad-
dressing human and social needs. Creativity and innova-
tion was rooted in the capacity of human intelligence to
rationally solve problems at the local level with local inge-
nuity. This diverse human creativity (Goonatilake 1984)
was hindered and dominated by the juggernaut of large-
capital funded science and technology development that
focused not on meeting human needs but instead on pro-
ducing a product that would maximise profit. The modern
scientific knowledge system, tied closely to large capital
and colonisation, easily displaced IKS across the globe
as rapid industrialisation in the West required more and
more resources and raw materials. There was usually no
directive on assessment or evaluation of the actual impact
of large-capital socio-technological interventions on ad-
dressing unmet social needs.

Basic community needs, including appropriate shelter,
clothing, water, food, energy, healthcare, education and
information and communication technologies, form the
complex of modern civilisation’s necessities that must be
sourced and provided for any community to survive, pre-
vail, flourish and endure. Appropriate technologies have

been, and will continue to be developed by communities
to address these needs. The measure of a technology’s ap-
propriateness is tied to how well and how sustainably that
particular technological intervention and practice is imple-
mented to address the targeted community need.

It is useful to examine a range of appropriate technolo-
gies that address these fundamental needs and investigate
how these can be incorporated into technologies that the
community is interested in and committed to engaging
with to promote principles and practices that enhance sus-
tainability for local communities.

There are plentiful examples of appropriate technolo-
gies that exist and are being utilised and applied that stem
from indigenous knowledge. An excellent example is the
application of the neem tree in various aspects of rural
life, ranging from health to agriculture (National Research
Council 1992). Another example is the use of turmeric in
its numerous applications from health to animal husbandry
(NCCAM 2012). These examples of IK have larger con-
nections and have been observed in multiple communities
and regions, and can also be seen as more local in level.
On a more expansive social scale, the belief in and use of
alternative medical systems provides pertinent examples,
including Ayurveda, acupuncture, and Unani (CIKS 2011).

The ancient knowledge system of vrikshaturveda,
which advocates agriculture with only natural inputs,
frowns on the use of pesticides and inorganic fertilisers,
which have numerous adverse consequences (Natarajan
2003). Instead, in vrikshaturveda, agricultural inputs are
created by manipulating traditional agricultural products
and outputs. Thus a plant foliar spray as well as an insec-
ticide and pesticide are produced from a concoction con-
sisting of cows’ urine and dung mixed with yogurt, milk
and ghee (clarified butter). IKS does not only apply to
health and agriculture. It is also pertinent to the manage-
ment of resources within communities. Thus, the water
harvesting systems that have been developed recently
have their origins in age-old and well established practices
for the collection and storage of water, as demonstrated
by the various water harvesting and storage systems of
southern India, including the Ery (tank) systems of Tamil
Nadu, the Kere systems in Karnataka, and the Cheruva
system of tanks in Andhra Pradesh (Mukundan 2005).

Turmeric provides an excellent example of an indig-
enous knowledge/practice being undergirded and sup-
ported with scientific and clinical investigations that seek
to understand the efficacy of turmeric use in traditional
medicine with the aim of understanding mechanisms and
efficacy of indigenous knowledge/technology practices.
Turmeric has widespread uses in both Ayurvedic and
Chinese medicine as an anti-inflammatory, to treat diges-
tive and liver problems, skin diseases, and wounds. Some
of this efficacy is a result of the powerful antioxidant
properties of curcumin, the main component of turmeric,
which has also a demonstrated ability to lower enzyme
levels in blood to reduce inflammation and platelet
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clumping to form blood clots. The vast trove of indige-
nous knowledge about turmeric and its uses in indigenous
medical practice have led to investigation of the use of
turmeric for the treatment of a number of medical condi-
tions including indigestion/dyspepsia, ulcerative colitis,
stomach ulcers and osteoarthritic pain. Turmeric has also
been suggested as a preventative for atherosclerosis, an
anti-cancer agent, and as an anti-viral and antibacterial
agent (Agarwal et al. 2007). The vast amount of research
on turmeric is provoking new interest in this spice’s me-
dicinal properties and re-energising appropriate and local
medical technologies to address health issues of relevance.

Traditional Chinese medicine (TCM) is an example
of an IKS that has been preserved and sustained over the
past several thousand years (Hartzell 2005). Nevertheless,
TCM as an IKS can be productively analysed and there
is an urgent need to develop an understanding of TCM,
as it is widely practiced but insufficiently understood
from a modern biomedical context (Hsu 1996). Given the
pervasiveness of TCM in China and its wide use within
communities, it is a rich resource that can be exploited to
develop and further public health. Governmental support
and endorsement of acupuncture as an effective medical
practice has been amply forthcoming from the Chinese
government, and that support has been extended in other
countries where the scientific and medical rationale behind
acupuncture’s effectiveness has now been widely accepted
as an acceptable component of effective treatment strate-
gies to address diseased states as well as chronic condi-
tions including obesity, addiction and pain (Hsu 1996).

African indigenous knowledge systems (AIKS) have
emerged into the academic mainstream over the past de-
cade and begun to occupy a justifiably more prominent
place in development discourse on the continent (JAIKS
2002). AIKS have been deemed worthy of investigation
and study for their potential to contribute to education for
all (EFA) in Zambia. For instance, Benda (2008) has ar-
gued formal schooling education, in its current form may
not be the right vehicle to deliver EFA goals. Proposed hy-
bridisation of alternative forms of knowledge with formal
schooling could address challenges identified; curriculum
and pedagogy reforms can enhance achievement of EFA
goals, although hybridising AIKS with formal schooling
will only become significant if an economic value is
added to the AIKS, such as practical skills embedded in
AIKS to foster carcer building, entrepreneurship and
apprenticeship.

As Mbeoji (2007) demonstrated, intellectual property
law development needs to recognise and address IKS and
take into account the contribution of AIKS and other IKS
to modern scientific research and the ‘intellectual prop-
erty’ that ensues from the technology development that
is either a straight copy of extant indigenous knowledge
or that relies heavily on the information and knowledge
content of AIKS and IKS. For example, the traditional
knowledge or medical use of plants (TKMP) is a very

large component of AIKS as well as IKS from China (acu-
puncture), India (Ayurveda, Unani) and other countries,
cultures and indigenous peoples the world over. To protect
AIKS and IKS from intellectual property theft, it is neces-
sary to grant legal effect to the existing indigenous pro-
tocols for the protection of the knowledge possessed by
innovative native healers. It is insufficient to simply tinker
with the dominant regimes of intellectual property, which
perpetuate the colonial mind-set that indigenous peoples
did not have autochthonous and effective legal regimes for
the propagation, transfer, sharing, and alienation of knowl-
edge. It is not too late in the day to accord native healers
the legal cover for autochthonous and familiar protocols
by which they have protected, transmitted, and improved
upon their knowledge for thousands of years (Boon and
Henz 2007).

Gopalakrishnan (2009) examined the significance of
India’s ancient knowledge systems in contemporary life,
drawing on India’s rich tradition of intellectual inquiry,
and a textual heritage that goes back to several hundreds
of years. In an attempt to probe how India’s knowledge
systems may become the foundation for future research,
she shows that there is solid government support for
this through the National Mission for Manuscripts, India
from 2003 to 2008. The paper also probes issues relating
to the access, documentation of manuscripts and how
sharing and dissemination of information can be facili-
tated through the appropriate use of digital technology
(Balasubramanian 1987).

IKS systems have a holistic approach that is very dif-
ferent from the compartmentalisation models with the sep-
arate ‘silo mentality’ and ‘breaking things down’ approach
of modern scientific and technological knowledge sys-
tems. Indigenous knowledge systems offer a rich source
of local know-how and built capacity that can provide the
information and knowledge capability to address commu-
nity resource and survival issues in various contexts. This
is especially so within the context of a developing country
economy that has not sought expertise from indigenous
talent.

As Goonatilake (1984) has so clearly documented in
his comprehensive work on ‘third world’ science, creative
and sophisticated solutions were implemented using in-
digenous know-how and technology for various problems,
ranging from agriculture to health and from energy to the
environment. In order to preserve these IKS and enable
them to have meaning, impact and sustainability for devel-
oping communities, knowledge management (KM) pro-
grammes at the national level need to be established that
can serve numerous functions. These KM programmes
can first provide an IKS resource development function
by providing a clearing house where IK on agriculture,
natural resources management, food systems, traditional
medicine and health systems, and arts and crafts can be
collected, compiled, documented and disseminated in fo-
cused and pertinent ways to assist communities in need.
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Nations should endeavour to develop institutes, de-
partments, and programmes that are enabled and empow-
ered to conduct inter-disciplinary research on indigenous
knowledge systems, specifically focused on those knowl-
edge systems which would have the most meaning and
impact within national, local and community contexts.
Indigenous communities should be included in educa-
tion and research efforts from the very beginning in these
IKS preservation, research and development activities.
Interdisciplinary research and partnerships must also en-
gender efforts, perhaps in synergy with state-sponsored
programmes or multi-lateral agency-funded programmes,
to transfer indigenous knowledge systems to communities
that need them; these should be seen as the initial steps
in a committed long-term effort to promote the sharing
and exchange of such knowledge within countries and the
broader global community.

Academic efforts must link education, research and
practice by facilitating outreach and collaboration between
researchers and practitioners of indigenous knowledge
systems, and in the process work to establish district, re-
gional and community level indigenous knowledge cen-
tres wherever under-served communities exist across the
globe. These community-based centres would work to
popularise and spread the use of indigenous knowledge
through print and electronic publications and workshops
and community demonstrations. These efforts should be
paralleled at national and international levels through sem-
inars, workshops, and conferences. As these efforts are
initiated and developed, IKS can become integrated into
national development knowledge resources and eventually
IK may become the reflexive resource that communities
first seek out for a tool chest for problem solving.

Conclusion

In conclusion, it is clear that ‘western’ scientific knowl-
edge and technology development and implementation
have been receiving increasing criticism for the inability
of the socio-technological system developed to address
basic needs such as water, sanitation and energy broadly
and equitably across the globe. Although many examples
have been presented of the failure of large-scale projects,
a specific case in point in Africa that deserves mention is
the Bakolori Dam in Nigeria (Mohamed 2002), a large-
scale state intervention that sought to bring ‘develop-
ment’ to the Sokoko State in north-west Nigeria back in
1978. Unfortunately, the impact 35 years later has not
been promising, and is one more ‘white elephant’ of de-
velopment that did not bring the stated and hoped for ben-
efits to the large swathe of communities it was supposed
to assist. While large infrastructure development projects
are clearly needed and have a place, indigenous knowl-
edge, local technology and experience must be given an
opportunity to address issues at appropriate scales. At the
same time, it is also clear that indigenous knowledge sys-
tems are often over-optimistically presented as complete,

independent and viable alternatives to conventional capital
intensive, multilateral agency prescribed infrastructural
development. Following Balasubramaniam (1987), IKS
are neither simple nor primitive and can be sophisticated
and appropriate for the context, and should not be ignored
or devalued as a resource.

Given the global water and sanitation situation and
the miserable state of community development and pov-
erty eradication, there is a clear need for fresh approaches.
This might include a more effective and creative inter-
action and interchange between indigenous knowledge
systems and modern international scientific knowledge
systems. We must critically examine, assess and evaluate
the strengths and weaknesses of both scientific and indig-
enous knowledge systems, focusing on a comprehensive
documentation and assessment of indigenous knowledge-
based technologies that have the potential for significant
impact in development. This comprehensive documenta-
tion effort should also include categorisation activities that
will identify those technologies that are appropriate and
relevant to local communities. These documentation and
assessment efforts will lead to outcomes that will provide
researchers and practitioners of appropriate technology
guidance and ideas from the indigenous knowledge sys-
tems being studied. A substantive and critical component
of appropriate technology and socially relevant computing
should be to make sure that mainstream scientists and
people with local knowledge work together to improve ag-
ricultural and natural resource management systems and
sustainability.

The incorporation of IKS into the database of re-
sources relevant to the initiation and implementation of
appropriate technologies for sustainable development
should be a critical focus of government knowledge cre-
ation and management efforts. Engagement in this process
of documentation, evaluation, assessment and adaptation
of IK and IKS into nationwide and community efforts
would be a natural outgrowth of governmental emphasis
on sustainability and community uplift while contributing
substantially to capacity building in the country.

Notes

1. A version of this paper was presented at the 5th Int’l
Conference on Appropriate Technology, Pretoria, South
Africa, 20-24 November 2012.

2. Ayurveda (‘the complete knowledge for long life’) or
Ayurvedic medicine is a system of traditional medicine
native to India and a form of alternative medicine.

3. Unani-tibb or Unani medicine also spelled Yunani
medicine (Yanani in Arabic, Hindi-Urdu and Persian)
means ‘Greek medicine, and is a form of traditional
medicine widely practiced in South Asia.
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