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The relationship between the "modern world" and the "developing world" has often
been expressed in the language of development. Although vast sums have been
invested trying to find a solution matters appear to have got worse rather than
better. It would appear that some development projects actually contribute to this
deterioration. In addition development has often produced an environmental crisis
and the serious depletion of forest resources (Banuri and Marglin 1993). A largely
neglected aspect of such development is the dominant part played by "modern" or
"western scientific" knowledge. Not only is indigenous knowledge ignored or
dismissed, but the nature of the problem of underdevelopment and its solution are
defined by reference to this world-ordering knowledge. Until very recently little or
no credence was given by scientists and scholars grounded in Western tradition to
the validity of non-Western indigenous knowledge. Even now when Western scholars
begin to acknowledge the existence of indigenous knowledge they have trouble
understanding and interpreting what for them is a foreign level of reality. Since
indigenous knowledge generation does not use the same methods of data collection,
storage, analysis and interpretation as the scientific tradition, those trained in the
scientific tradition have great difficulty in acknowledging the validity of data
generated in unfamiliar ways. Even those who do acknowledge the existence of
indigenous knowledge generally apply scientific methods to verify and validate
indigenous knowledge. They seek to recognize their categories in native systems,
and apply their typologies to what they think indigenous knowledge systems are.
Few Western scholars are able to accept indigenous knowledge as valid in and of
itself. They have great difficulty rethinking groupings so as to uncover basic
organising principles which are unfamiliar, and to identify and affirm the integrity of

indigenous systems. Recently efforts have been made to think through the
implications of recognising fundamentally different knowledge systems (Wolfe 1992,
Colorado 1988, Harman 1989, Watson and Chambers 1989, Banuri & Marglin 1993,
Shiva 1989) One aim of this paper is to explore the relationship between scientific
knowledge systems and indigenous knowledge systems, but before that we need to
address the nature of knowledge, knowledge systems, paradigms, and cognitive
processes so that we have a conceptual framework.
1.1 Knowledge
Knowledge is constituted by the ways in which people categorize, code, process and
impute meaning to their experiences. This is as much true of "scientific" as of "nonscientific", everyday forms of knowledge. We should not therefore equate
knowledge with some professional, specialized or esoteric set of data or ideas. It is
something that everybody possesses, even though the grounds for belief and the
procedures for validation of knowledge will vary. Knowledge emerges out of a
complex process involving social, situational, cultural and institutional factors. The
process takes place on the basis of existing conceptual frameworks and procedures
and is affected by skills, orientations, experiences, interests, resources and patterns
of social interaction (See Arce & Long in N and A Long 1992). Moreover knowledge is
constructive in the sense that it is the result of a great number of decisions and
selective incorporations of previous ideas, beliefs and images, but at the same time
destructive of other possible frames of conceptualization and understanding. This is
not an accumulation of facts but involves ways of construing the world. Nor is
knowledge ever fully unified or integrated in terms of an underlying cultural logic or
system of classification. Rather it is fragmentary, partial and provisional in nature
and people work with a multiplicity of understandings, beliefs and commitments.
1.2 Knowledge systems or worldviews
The processing of knowledge can best be understood in the context of the
"worldview" , "knowledge system", "life-world" (Schutz & Luckmann 1974), "cognitive
systems" (Banuri in Marglin & Marglin 1990) or culture of the people who share it.
Although the term "culture" is not easy to define, because of different emphasise:Historical (Geertz 73), Behavioural, Normative, Functional, Mental & Structural
(Levi-Strauss 74) I cannot agree with Banuri that "culture" is synonymous with
worldview (1990 p 76). There are many who appear to regard culture and worldview
as distinct categories (Jolly nd, Sahtouris 1995, CAU nd, Eaton 1998, Gimbutan nd,
Kwok 1998 & OBU 1997). More properly worldview could be regarded as a
foundational element of Culture. The term culture will be used, in this study; to
refer collectively to a society and its way of life; to comprise what people think,
what they do, and the material products they produce; and be considered as a
learned social phenomenon (see Bodley 97) From this view cognitive processes,
beliefs, values, knowledge, worldviews and paradigms are all elements or sub-sets
of culture. The conceptual basis of "worldview" is derived from an extensive
literature in sociology, psychology, and anthropology (See Banuri & Marglin 1993,

Weber 1930, 1947, Durkheim 1933 1951, Parsons 1954, Mead 1934, Dumont 1977,
Geertz 1973). Most of us are not conscious of our worldview. We do not learn it so
much as absorb it from our surrounding culture. It is passed on from generation to
generation with minimal change, the assumptions rarely being reviewed or revised.
A worldview gives a culture structure, a subconscious legitimacy in the minds of the
people. It serves as the basis for evaluation, judging and validating experience. It is
a yardstick with which people measure events and circumstances in the culture,
providing criteria of acceptability. It provides psychological reinforcement for a
society's way of life. It creates a "we-they" dynamic; through a common worldview
people identify with their society as opposed to all other societies. A worldview
provides an integrating function for new information, values, philosophies or
experiences. According to Schutz (1962) Knowledge is organized in spatial and
temporal "zones”, or domains of different degrees of relevance. Everyday life is
dominated by the solving of practical problems and this occupies a prominent place
in a person's knowledge. Its validity is taken for granted until one encounters a
problem that cannot be easily solved. This requires other more explorative types of
knowledge, and often requires choices between alternatives. To do this we
intuitively draw upon existing stocks of knowledge, on prefabricated strategic
models, or allow ourselves to be guided by certain normative views or social
commitments. While certain ideologies discourage innovation, others encourage it.
The incorporation of new ideas or modes of behaving entails a process of
transformation or if necessary a "paradigm shift" (Gilmour & Fisher 1991).
1.3 Paradigms and Paradigm Shifts
Kuhn (1962), the US historian and philosopher of science seemingly showed that
social and cultural conditions affect the directions of science. He argued that even
scientific knowledge is relative, depending on the "paradigm" that dominates a
scientific field at any given time. Such paradigms are so dominant that they are
uncritically accepted as true, until a "scientific revolution" creates a new orthodoxy.
Kuhn's ideas have spread to the social sciences and have prompted heated debate in
the forestry community (Danbury 93, Studley 94, Finlayson 94, Kanowski 94, Hobley
pers. comm. 95). The credit for introducing paradigm to the forestry literature
appears to belong to John Dargavel (1980). who drew on Foster-Carter (1976). Mary
Hobley (pers. comm. 95) introduced Foster-Carter's paper to Nepal-Australian
Forestry Project which led to the emergence of a "community forestry paradigm"
(Gilmour D.A, King G.C. & Hobley M 1989, Gilmour D.A & Fisher R.J 1991). FosterCarter (1976) defines a paradigm as "a set of domain assumptions which define a
field of study" and Studley (1994) as a "sub-set of a worldview" (Finlayson 94). For
foresters "community forestry" (with its emphasis on people, social systems and
indigenous knowledge) represented the "new orthodoxy" which could not be
accompanied by a conceptual framework derived from traditional industrial forestry
(although many still seemingly try!). The new orthodoxy required a "paradigm shift"
from "one set of domain assumptions to another". The new paradigm will seemingly
better explain the particular anomaly which led to the demise of the old paradigm
and simultaneously re-interpret previous known phenomena. (Foster-Carter 1976).

Starting from a new paradigm has led to new perceptions of a number of forestry
related problems in Nepal (Gilmour 1988)
1.4 Knowledge Processing or Cognitive Mapping
One approach to analysing worldview, culture and knowledge processing is through
cognitive filters or maps, which can be ontological (self), epistemological
(knowledge) or cosmological (the universe). These cognitive maps categorize the
world of experience into classes of phenomena which eliminate the necessity of
responding to every unique event in the environment (see Bruner et al 1956 and
Banuri 1990). The maps assist the individual to reduce the complexity of the
environment and organize their behaviour. Category systems enable the individual
to identify those aspects of the environment that are significant for adaption, give
direction to instrumental activity, and permit the anticipation of future events.
These maps are integral elements of every worldview and culture whether modern
or indigenous and according to Banuri (1990) the tension between knowledge
systems provides the principal dynamic of cultural evolution and social change, and
what distinguishes one culture or worldview from another. An ethnographic
description of a group and its worldview must tap the cognitive world of the
individuals concerned. It must identify the different category systems individuals
use and it must discover those features of objects and events that are regarded as
significant for defining concepts, formulating proposals and making decisions.
1.5 Modern Knowledge Systems
The worldview and value systems that underpin modern knowledge were formulated
in the sixteenth and seventeenth centuries. Between 1500 and 1700 there was a
dramatic shift in the way people understood and interpreted the world. This new
orthodoxy gave western civilization the characteristics of the modern era. It has
been the dominant paradigm of the modern worlview for the past three hundred
years but is seemingly going through a process of change (Capra 1982). Before 1500
the dominant worldview in Europe as well as in most other civilizations, was
organic. People lived in small, cohesive communities and experienced the natural
world in terms of organic relationships, characterized by the interdependence of
spiritual and material phenomena and the subordination of individual needs to those
of the community (see Cooper 1990) The scientific paradigm of this organic
worldview was predicated on the works of Aristotle and the Church. As the modern
scientific age unfolded people increasingly believed that the world had been
created for the sole benefit of humankind, and that humankind had a pivotal place
in the created order. The influence of the thirteenth century theologian Thomas
Aquinas was profound. Aquinas drew on Aristotle, and Christian theology and ethics.
He stressed the difference between God and creation, using the long-established
theological idea of a "hierarchy of being". To Aquinas the whole of nature was
subordinate to human need and the life of plants and animals is preserved not for
themselves but for man. (see Santmire 1985). His paradigm remained unquestioned
throughout the Middle Ages and scientists used it to understand the meaning and

significance of phenomena in their world. The medieval attitude changed more
radically in the sixteenth & seventeenth centuries. The organic worldview was
gradually replaced by the modern (often named the Cartesian worldview)
characterised by the world-machine as the dominant metaphor of the age and the
"ascendancy of humankind" (see Thomas 1983). . These changed were brought about
initially by the mathematical theory of Isaac Newton, the philosophy of Rene
Descartes and the scientific methodology of Francis Bacon and later by modern
political and economic theory of John Lock , Adam Smith and Thomas Jefferson
(Slater 1995, Capra 1982). The discovery, at the end of the nineteenth century, of
Maxwell's theory of electrodynamics and Darwin's of evolution involved concepts
that could not be understood or interpreted from a Cartesian worldview or the
world-machine metaphor. In spite of this the basic ideas that underpinned
Newtonian physics, although insufficient to explain all natural phenomena were still
believed to be correct. Scientists were not yet prepared to go through the paradigm
shift to understand and interpret the new "levels of reality”. At the beginning of this
century physicists begun to investigate atomic and subatomic phenomena, which
culminated in the theory of relativity and quantum theory. They became aware that
the Cartesian worldview they had adopted had very poor goodness of fit with the
reality of their studies. The questioning of the very basis of their most cherished
ideas resulted in major reworking of their worldview (see Capra 1982) Physicists
were followed by avant guard elements within other disciplines (art, music,
arcitecture, literature, philosophy, politics & social theory) who sought new
paradigms, including "poststructuralist" (Barthes 1993, Derrida 1976, Foucault 1970)
and then the "post-modern" worldview ( Lyotard 1979, Baudrillard 1976 , Jencks
1989 , Rorty 1985 ). Many other disciplines, especially those most influenced by the
Cartesian worldview (biology, medical science, psychology, psychotherapy,
economics, science, "scientific forestry" and development studies) have now reached
the limit of their worldview and will seemingly need to adopt an alternative
paradigm to be consistent with modern physics.. There is an apparent need for them
to transcend the classical models, to go beyond mechanistic and reductionist
paradigms and embrace holistic and ecological paradigms.
1.6 Indigenous Knowledge Systems
Indigenous peoples throughout the world, occupying different agro-ecological zones
have generated vast bodies of knowledge related to the management of their
environment. This store of knowledge is known by many names. It is termed
"indigenous knowledge", "traditional knowledge", "indigenous technical knowledge"
(Howes & Chambers 1980), "local knowledge", "traditional cultural knowledge", "
traditional ecological knowledge" and "traditional environmental knowledge"
(Johnson 1992) denoting slightly different meanings to different users of the
concept. There is, however , consensus amongst scientists using various terms that
such knowledge:- a) is linked to a specific place, culture or society b)is dynamic in
nature c)belongs to groups of people who live in close contact with natural systems
and d)contrasts with "modern" or "Western formal scientific" knowledge. Indigenous
knowledge encompasses spiritual relationships, relationships with the natural

environment and the use of natural resources, relationships between people, and is
reflected in language, social organization, values institutions and laws. (Traditional
Knowledge Working Group 1991 p 12). I will use the term "indigenous knowledge
systems" (IKS) to refer to a body of empirical knowledge and beliefs handed down
through generations of long-time inhabitants of a specific locale, by cultural
transmission, about the relationship of living beings with each other and their
environment (Warren 1991, Gurung nd, Johnson 1992 p 4, Gadgil et al 1993 p 151)
Although some Indigenous knowledge systems (IKS) include sacred texts (see IUCN
1997 p 47) most are oral-based, often revealed through stories and legends. For this
reason, it is often difficult to transmit ideas and concepts to those who do not share
the language tradition and cultural experience. Thus when language is threatened or
diminished the cultural transmission of IK is jeopardized. (Warren 1991 Gurung nd
IUCN 1997)
An IKS provides the basis for local-level decision making in all the areas of
contemporary life including agriculture, nutrition, food preparation, health, natural
resource management, education and community and social organization. This body
of knowledge consists of dynamic insights, and techniques gained through processes
of trial and error in response to changing environmental and socio-economic
circumstances and opportunities. These knowledge systems are usually embedded in
naturalistic epistemologies and belief systems, which differ radically from those of
scientific systems. (Gurung nd IUCN 1997) Indigenous knowledge has value not only
for the culture in which it evolves but also for researchers who are interested in
improving conditions in rural localities (Gurung nd Warren 1991)
1.7 The importance of studying Modern & indigenous knowledge systems
We need to study both western knowledge systems and indigenous knowledge
systems in order to ameliorate the negative impact of the dominant system and
facilitate appropriate development among indigenous communities. The study of IKS
also results in the validation of their world, self worth & identity and legitimizes
their knowledge and belief systems. An IKS study can contribute to an empowerment
of these communities and result is societies that are more viable and sustainable.
(See Gurung nd)
1.8 Comparing Indigenous Knowledge Systems and Modern Knowledge Systems
When we compare modern and indigenous communities we are not seemingly just
dealing with different political affiliation but different systems of knowledge,
different ways of understanding, perceiving, experiencing and of defining reality
(Banuri & Marglin 1993). The following table has been compiled from a number of
papers which represents the current debate (Gurung nd, Agrawal 1995, Banuri in FA
& SA Marglin 1990, Browder 1995, Banuri and Marglin 1993, Johnson 1992 & Wolfe et
al 1992) and contrasts the main differences. The elements (and sub-elements)
within these knowledge systems are generalizations and represent polar opposites at

either end of an epistemological continuum. The different elements that comprise
the knowledge system are not mutually exclusive for either system. Dominance of
one element within a cultural group does not prevent many individuals in that same
group from being highly functional in another element. Social change is occurring in
both modern and indigenous societies such that new values and ways of thinking are
emerging in both.

Table 1 : A Comparison between Indigenous Knowledge & Modern Knowledge
Indigenous<=======

==========

Epistemology (Knowledge )
* generated through
observations and experiments
of uses (Woodley 1991) and * Means of
by identification with the
Knowledge
object of knowledge (Rorty Acquisition
1979, Habermas 1984
Foucault 1980)
Nandy 1987a)

=======>Modern

* learned in abstract manner, not
always linked to application and
from the separation of the
observer from the object of
knowledge (Caldwell 1982

* intuitive and subjective

* Basis of cognition * analytical and objective

* usually recorded and
transmitted orally,
sometimes via sacred texts
(IUCN 1997)

* Process of
Knowledge
transmission

* holistic, subjective,
* Integration with
experiential ,embedded &
worldview and
integrated in the social,
culture
cultural and moral dimension

* transmitted deductively through
written word

* reductionist, objective,
positivist, disembedded
compartmentalised - convergent
- homogeneous

Cosmology (The Universe)
* views all matter as having
life force, including
inanimate forms- Animistic

* View of Life
Forces

* recognises only plants and
animals as having life forceseparation between God and man

* ecological - based on
worldviews which emphasise
* Perception of
social and spiritual relations
Nature & life forms
between life forms (Fee
1986)

* hierarchically organized and,
vertically compartmentalizedthe environment is reduced to
conceptually discrete
components

* spiritual explanations of
environmental phenomena,
revised and validated over
time

* explanations derived through
testing of hypotheses, using
theories and laws of nature

* Explanation of
environmental
phenomena

* shaped by the ecological
* Basis of
system in which it is located relationship with
(Norgaard 1984)
nature

* predicated on mans ability to
dominate nature (Engles 1987
Marx 1970, Balbus 1982)

* a finite good (Ereira 1990,
Foster 1965a 1965b 1973)

* Nature of
knowledge as a
"good"

* infinite good (Maor 1991)

* sees all entities in a
relational context.

* View of Universe

* instrumentalism (views
everything as sources of
gratification)

* sees humans (especially
Western men ) as superior life* stresses inter-dependency * Equality between form, with an inherent right to
and equality of all life-forms Life forms
control and exploit nature
(Santmire 1985, Merchant 1989,
Capra 1982, Bacon 1964)
Ontology (Self)
* predicated on individualistic
values - nothing but the sum of a
biological core and behavioural
surfaces - the product of random
* predicated on group values
* Basis of self worth
or 'holism"
genetic activity - identity and
significance are derived from
economic production or
consumption
(Dumont 1977)
* A phenomena to be
rejected or integrated into
worldview
Technology

* View of
Technology

Context
* diachronic - based on a long * Dealing with
time series in one locality
phenomenological
(Maybury-Lewis 1992)
change over time

* A measure of civilization or
backwardness (Engles 1987 Marx
1970)

* synchronic - based on short
time series over a large area

* time is measured cyclically

* Time
measurement

* bound by time and space,
social contextuality and
* Contextual
moral factors (Amanor 1991)
Validity
* requires a commitment to
the local context

* Geographic
contextuality

* time is linear

* superior on the basis of
universal validity

* values mobility and weakens
local context

Accountability

* associated with a system of
* Social
social accountability (eg a
Accountability
Shaman) (Reichel 1992)

* not usually associated with a
system of social accountability
(Orr 1992) except theoretical
physicists in their role as "high
priests of science" (see Capra
1982 p 23)

Some western scientists are skeptical of indigenous knowledge (see Johnson 1992 p
9) due to possible erosion, lack of sufficient intergenerational transmission and the
assimilation of many indigenous peoples into modern cultures. There is no doubt
that much erosion of indigenous knowledge has occurred (IUCN 1997 p 73) however
many believe (Osherenko 1988 ) in the vitality of indigenous cultures and their
ability to evolve.
In the same way modern culture is valid even though it has evolved, and new
worldviews and paradigms have been adopted (see Capra 1982 p 12). This century
some of the fundamental tenets of the Enlightenment, and the Industrial &
Scientific revolution (Rational analysis (Descartes 1987), Dualism (Descartes 1989),
Functionalism (Malinowski 1922 Radcliffe-Brown 1922), Materialism, (Holbach 1990,
Buchner 1891) Objectivism (Bernstein 1983, Peikoff 1991), Positivism (Saint-Simon
1975 ,Comte 1983, Laudan 1996) , Mechanism & Reductionism (Bacon 1870f,
Descartes 1993 & Newton 1995 ), Economics & Politics (Locke 1997 & Smith 1776)
and domination over nature (Bacon 1870a-e &1964)) have been challenged for being
sexist ,ethnocentric, antiecological, and ignorant of the cultural dimension of
technological development. (Bernstein 1987, Prigogine & Stengers 1984, Capra 1982
Banuri & Marglin 1993 , Merchant 1989 , Marglin & Marglin 1990, Shiva 1989)
As a result western science is becoming increasingly interdisciplinary in response to
today's globally interconnected world, in which biological, psychological, and social
phenomena are recognized as belonging to interdependent systems (see Capra
1982). The contemporary ecological movement, particularly deep ecology,

ecofeminism, bioregionalism, the Gaia hypothesis (Fox 1989 Eckersley 1992, Cooper
1990, Lovelock 1979) and the concept of sustainable development (Icamina 1997,
Ulluwishewa 1993) appear to have some resonance with indigenous knowledge
(Booth & Jacobs 1990, Johnson & Ruttan 1991, Wolfe et al 1992). Neither indigenous
or modern knowledge systems should be judged according to a rigid set of
generalizations or a static image of the past. Knowledge systems are dynamic and
constantly changing through the assimilation of "outside" knowledge & alternative
paradigms and worldviews (Mulvihill 1988). Both modern and indigenous knowledge
systems have their strengths and limitations in addressing resource management and
both are now inseparably interlinked (Johnson & Ruttan 1991, Gurung nd, Agrawal
1995)

1.9 Integrating indigenous and modern knowledge systems
Many scientists, governments and indigenous peoples agree that given the failure of
conventional development models, the pluralistic nature of society and the
ecological interdependence between nations, modern & indigenous knowledge
systems must be integrated. Despite much discussion on the need to integrate the
two systems and a few attempts at co-management ( Sneed in Stevens 1997, De
Lacy in Stevens 1997, Berkes 1991, IUCN 1997 p132), its role and importance has not
been assessed among many people groups. In addition, its effective use in decision
making and resource management has yet to be fully tested, and a number of
problems have not been resolved. These problems include:
1) The disappearance of IK and the lack of resources to document it before it is
lost.
2) The reconciliation of two very different worldviews
3) Translating ideas and concepts from one culture to another
4) An acknowledgement of the value of opposing knowledge systems
5) Differences between social and natural scientists regarding appropriate
methods to document and
integrate indigenous knowledge
6) The link between political power and modern knowledge. (See Johnson 1992)
Seemingly though integration is not enough, if western people and western
institutions aspire to have a role in the developing world we need not only to treat
local knowledge as valid and local knowledge holders as equals, but it behooves us
to adopt a local worldview and learn to understand and interpret the world from
their perspective. Otherwise there are very real dangers of cultural imperialism or
non-sustainability.
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