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1.0 Research Problem

The developmental history of India after independence, has
undergone two distinct moultings. The first phase emhasised sel f-
help, picking up the best in Indian tradition. Concern for
sustainability was reflected in policy initiatives (mostly in the
agricultural sector) such as the compost campaign, land army for

s0il and water coneervation and "van—mahotsav" (Munshi, 1952).
During the early sixties however, India embarked upon the

path of madernisation through rapid industrial and agricultural

growth, when large dams and industrial units became the symbols

of progress. Short run productivity was given priority, often at

the cost of sustainability.

Environmental movements ot the seventies and eighties in
India and abroad, focused on the non—-sustainability of such

develapment. Farmer movements focused on the non-viability of

~

madern agriculture. While some farmers started laobbying for
remunerative prices, others began the search for alternative,
sustainable technology. With developed countries themselves
questioning the sustairability of their high growth models of
development, the gstage 1is set for vet another transition ir
Indian davelopmantal history — the transitien to  sustainabla

1
develapmnent (SD).

1. Sustainable desvalopment as definad in this study reters to a
pattaern of development that would enable societies/
communtities to maintain i1f not augment the very natural base
on which they subsist. The costs of such development would
not be externalised either over time or nature. (See section
2.2 for discussion).



The immediate challenge before policy makers is to provide
sustainable alternatives while operating through conventional
institutions and policy making processes. (In the long run these
institutions and processes too would have to be suitably
modified.) One way of meeting this challenge is to learn from the
efforts and experiences of grassroot innovators involved in  the
search for alternative technoloay.

In the agricultural sector, the tradition of invention at
th2 grassroots 1level continues to be buéyant. The solutions
generated by farmers and grassroot entreprerneurs tend to be
location—-specific and have therefore limited potential for
diffusion. On the other hand the high complementarity betweenr
technology components endows them with greater capacity to esvolve
in response t environmental variations both in space and time.

The above characteristics of SD innovations suggest the need
for making policies that \encourage people to evolve their
own innovative sclutions, specific ta their socio—ecological
conditions. Under such a regime, external support agencies would
na=ad to adopt a "solutions augmenting'" strategy as opposed to the

n

convertional “problem solving” approach. The role of formal R & D
institutions would b2 to uncover tha sci=2nce behind these
innovaticns 1n oerder to a) add value to them and b) to pick uwp
thz2 ktev conczspts for diffusion 2ither through farmer net-works ar
through i1institutional channels. (This approach 1is in direct
oppasition to the conventional wisdom of locating standardised
technology for uniform diffusion over large areas). Such policies

cannot be evolved without proper understanding of the process of

innaovation for SD at the grassroats level.
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The present studyAatteq;ts to develop precisely such an
understanding, by studying technological innovations for SD at
the grassroots level, in the context of agricultural pest
managesent. It will ¢thereby fill an important gap in the
literature on innavation.

My choice of problem has been influenced by the historical
rale played by chemical pecsticides in the debate on environment
: vs. development. Rachel Carson’'s "Silent Spring" (1262) became a
reference point for the environmental movement, highlighting the
environmental impact of pesticides. In a sequel to Silent
Spring, twenty five years later, Gino et. al. (1987) reported that
many of Carson’s predictions about environmental toxicity and
human health hazards, had come true.

In 1India, chemical control, promoted by the state, has
become the dominant pest management strateqy, since the adoption
of éraen revolution techriology. The intensive use of pesticides
in certain green revolution pocket:s,2 have generated 1localised

as well as non—localised environmental externalities, triggering

what 1s known in pest management literature as the "pesticide
treadmill” (sze Section 3.1 for further d=tails) and creating new

hezlth harzards for bhoth ssntient and human life forms.

. The average corsumption of pesticides in India 1i1s only
149 gms. (a.1.)/Ha as compared to 18370 in Europe and 1420 in
the W.S.A. This has given rise to the wmyth that our
consumption is well within acceptabl=2 limits. It takes only
a perusal of the figqures on spatial distribution to dispel
this wmyth. The consumptiaon figure for Buntur district, A.P.
is as high as 7700 gms./acre, coming close to Japan's figure
of 10790 which is the highest in the warld (Narayanan 1990).



The treadmill effect is forcing farmers to spend more and
more on pesticides achieving less and less control (Shister
et.al. 1992, Gipps 1987). 1t is also contributing to the overall
long term decline in farm productivity. This situation has
spawned experimentation and innbvation for alternative s
environment—- friendly technclogy. In some countries it has taken

1"

the form of a movement for "natural or "organic® farming.

Accumulating evidence on the persistence of toxic pesticide
résidue in the environment, and greater understanding of how this
residue finds its way into food chains have given credence to the
environmenal movement and broadened its base to include health
conscicus food consumers. (see Section 3.1).

Given the likelihood of the consumer movement for safe and
nutritious food, Jjoining forces with the preducer movement for
alternative technolagy: the field of pest management provides

exciting possibilities for transition to sustainable development.

2.0 The Sustainable Development Paradiga
2.1 Historical Perspective
History has shown that civilisations which failed to build
sustainability concerns into their development plans paid the
price of extinction.
"The Carthagianian, Egyptian and Babylonian civilisations
disappeared from the face of the earth as they favared man

at the cost of nature.”
(Munshi, 1952)



On the other hand, enduring civilisations have been able to
sustain themselves by devising special institutional and cultural
mechanisms for protection, conservation and augmentation of 1ife
support systems. Religious beliefs and customs and institutions
for managing ecological commons were among the important
mechanisms.

The behavioral norms emanating fraom religious beliefs and
customs sanctified Y¥key elements in the life support system,
thereby protecting them from non—sustainable exploitation
(Dwivedi et.al. 1989, Pereira arnd Seabrock 1990, Gupta 1991).
These bheliefs were also instrumental is shaping the world - visws
cf the people {(Bruun and Kalland 1922, Sen 19792) - which ot
reflected in the nature of tachnology generated. The design of
sacred groves in India were based on elaborate ecolagical
principlas, as describesd by Chandrakant and Romm (n.d.) and
Gadgi} (1992). Examples of institutions for managing village
commons include the cariﬁb of pedigree bulls in India (Voelcker
1893, Sherry Chand 1993), the "kecols" of Bhutan for managing
mountain springs (Gupta and Ura 13992, Shingi 1989} and guarantine
ta prevent spread of diseases i1n cattle to neighbouring villages
(Supta 1391).

The forces of modernisation and i1ndustrialisatisn have had
a debilitating effect on many cof these traditional mechanisms
and knaowladge systams (Fer2ira % Seabrock 1990, Atte 1(989). New
policies emphasised qrowth and short run productivity oaver
sustainability. Much of this "“development" was enabled by
lkquidation of valuable natural wealth (Gadgil &% Guha 19292, Guha

1989, Nadkerni 984 a2t.al). The loss in biodiversity has

Ut
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implications for the resilience of ecological gsystems. The
disruption of sustainable lifestyles and breakdown of traditional
institutions for ecological commons, signify an erosion of

cultural and institutional assets for SD.

2.2 Concept

Sri K.M. Munshi, the first Minister for Food and
Agricul ture 10 pest—independence Irdira, h=zd expounded E
philosophy and vision for sustainablz development of Indian
agriculture, as early az 1952 ("Gospel of the Dirty Hand"}.
In western literature thz term "sustainable development "
appeared 'Dnly in the early 1970s as a constructive response tc
the davelopment—-a=cology dilemma facad by industrialised
countries. SD gained wide audience as a result af "Our Common
Futures" (1987) popularly referred to as the "Brundtland Report®.

The challenge in.arriving at a satisfactory definition of
SD is to capture the holistic nature of the concept without
loosing crucial dimensions. It is not surprising that SD has been
defined in eithsr too ambiguous (Rarbi=r 1987, WCED 1987) or too
narrow terms (see review papers by Lele 1991, and Batie 1989).
Tha popular definition providad by the Brundtland Cam@isﬁign,
falls in the first category :

"S5D is  dawv=lopment  that meets the neads of the opresent

without comprising the ability of future generations tc meet

their neoeds”.

This definttion does not specify, wshose needs are to he met
within the present generation and at what levels. Whose future

ganerations are being referrad to ? How will the needs of
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SD is a process of development that enables communities/
societies to e2intain if not augment the very natural base
on which they subsist, while ensuring that the costs of
development are not externalised either over time or nature.
2.3 Innovation

Innovation for SD can be technological, institutiornal or

cultural. The primary focus of this study 15 on technologicel

innovaticons. Institutional and cultural inncvations may be
included only where fourd relevant fcor the technological

innovation und=r study.
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iMfnovation has been defined as the commercial

vee of ecientific discovery or invention, by Echumpeter. More

recently, Rogers  (1983) introduced th= idezxz of perception of
innovstion ¢ "...en ides, 2 presctice o ckjective perceilved as

£ Iirocuch thece cdefiritigrnz heve founfd  wide ascceptance

S0on

u

Y academice, in  the content cf this <=tudy they are
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deficient in the frcllowing szpecte:

(i) Net a1l technelogical innovation may result in
cecmmercial use. Home remedies and recipiecs are examples of user-
innovationse which enable cemmunities to survive in high risk
environments where typically both market forces and public

institution interventions are low.



(ii) Perception of newness of an idea is determined by the
context. The same idea may be perceived as innovativé in one
context but not in a another.

(iii1) World-views of innovators and outsiders determine how
they perceive a given idea.

(iv) Sometimes the innovativeness of a person’s idea may
not be ocbvious to himself/ herself; cther times it may not be
agbvious to outsiders.

In this study I take a comprehensive view of innovation
which recognises the following characteristics as fundamental tco
the phenomenon :

(i) Innovation involves a new and significantly better way
of doing fhinga.

(ii) 1t is inevitably associated with improved
productivity or savings in costs, effort or time.

(iii) An idea, a practdice or a product may be perceived as
innovation by the innaovator or by an outsider. Sometimes however,
this may not be so obvious to either party.

(iv) An idea a practice or a product may be cansidered ar
innaovation, depending upoen the world-views of the people
involved.

Cartain characteristics of technological imnovations for 5D,
set them apart from ron—-sustainable anes:

a) They tend to be location specific. It 1is arguad that
technology which ignares socio-ecological variability will either

be rejected or if adopted without suitabl=s adaptationon not



3
perfaorm well in the long run. (Gupta 1984, Ashby 1981, Pacey

1990).

b) They tend to rely on internal resources (usually non-
monetary) and knowledge systems. Over—-dependence on external
resouwrces and knowledge undermines the autonomy and self-
correcting capabilities of a system so essential for 1te
sustainability. (Hedberg, 1976, Wildavsky 1972).

c) They ate velue—-driven. The concern for nature and for
future generations is reflected in the fact that these
innovations generate minimal or zero environmental externalities
and are non—exploitative. They stress co—evoclution of man and
nature and stewardship in order to ensure the rights of future
generations for use of limited natural resources. (WCED 1987,
Calby 1990, Dilwarth 1993, Thompson 1992).

Significantly, t?e literature on technological innovation,
especially in the agricultural sector, reveals neglect of all
three dimensions. Innovatiorns with high eco-specificity, high
non—monetary components and low standardisability have been
ignotred, perhaps due to their limited potential for large-scaled
diffusion. Endogenous (including indigenous)4 innovations had
not received much attention until the sixties when a small group
of Indian scientists recognised the need to reverse their top-

— —— e e P . e e e e A e e B P o e i e S

3 The anthropologist Faul Richards, quoted by Pacey (1990}
talks about this in terms of "ecological particularism®.

4 While indigenous technology relies entirely on internal
resources and knowledge systems for its genesis, the term
endogenous implies development within a system irrespective
of the source of knowledge or resources, many contemporary
grassroot innovations rely on a fusion of traditional
(indigenous) and exogenous knowledge and respources
(Sec.b6.1).
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down approach to agricultural research. Although Dr.Y.P.Singh

and colleagques had raised this issue as early as 1969, (Verma and
Singh, 1949), the scientific community in India did not take heed
until western scientists (Chambers 1989, Biggs 1980, etc.)
started recognising its importance. The studies by Hiranand
(1979), Gupta (1980) were notable exceptions. While innovation
literature has given considerable attention tn'the motivation and
psychological profile of inncvatnrs,b the value system of
innovators has never been treated as an independent variable,
thus under—-estimating the potential of values to influence the
heuristics.

This study will attempt to fill these gaps by : a) focusing
on autonomous, endogenous, innovations at grassroots level. b}

considering value system as an explicit, independent variable and

c) including both major as well as minor (adaptive) innovations.

-

3.0 Agricultural Pest Managesent
3.1 Non-Sustainability of exiasting Pest managemsent

Since the adoptioﬁ of green revolution technolagy, pest
management in India has relied heavily on chemical control
(National Commission on Agriculture 1980). The VIth and VIIth
plan documents indicate a policy shift suggesting the need to

rationalise the use of chemicals and to complement them with

e i " —— . o — " o T Attt Ao S . Tt et S 08 A P

S. Dr.Y.P. Singh guided two thesis in the area of indigenous
animal husbandry, Verma (1969) and Khanna (1969) which
attempted to bring about interaction between formal and
infarmal research.

- For a review of literature on "the creative personality”,
see Helson in Grouhaug and Kaufmann (ed.) 1988.

10



more environment-friendly technologies (Kashyap 1990, DARE ,

Working Group Report 1985).

". .... during the next 10 - 15 years, our future strategy in

plant protection should revolve around intensive survellance
and monitoring; studies on ecology and dynamics of pest-
diseases, uses of hormones etc. biological control,
threshold-systems, improved pesticides applications
technology and finally cost effective methods of pest
management acceptable to our farmers..."

DARE - Report of Workina Group
for VIIth Five Year Flan (1985-90).

The "in - use" policy as distinct from ‘"espoused" policy
(Argyris, 1978)6 however, continues to favor chemical control. The
consumption of pesticides 1is expected to rise from 69500 tons
(active ingredient) in 1991 to about 1 lakh tons by 2000 A.D.
(Ministry of Chemicals & Fertilisers). The V1ith plan document

recorded the registration of 27 new and more potent pesticide
7

products as well as significant reductione in import and excise
duty for selected pe5§}cides (Kashyap, 1990).

Evidence on the negative impact of this strategy on the
8
sustainability of Indian agriculture has begun to accumulate. The

productivity index of external agricultural inputs had declined
from 100 with base year 1970-71 ta less than &0 in 1987-88 (CMIE

in Gupta and Singh, 1991).

6. Argyris used the terms "in use"” and "espoused" to describe
theories. The same terminology can be adapted to distinguish
between policies that are merely stated from ones that are
actually practiced.

7. Although a recent expert committee set up by the
Insecticides Board has recommended the banning of 2 out of
the 12 pesticides which were under review.

8. Most of this evidence is indirect in nature since
longitudinal studies on agricultural systems productivity in
India are consecious by their absence.



Pesticide resistance against pests, suppression of natural
predators and other ecological responses have triqggered the
pesticide treadmill (Shister et al 1992, Gipps 1987) (see Fig.1).
Alagh (1988) has given number of examples of relatively minor
pests becoming major pests in recent years. Some of the important
ones are American boll-worm in cotton,9 white fly in cotton, and
tobacco caterpillar. Pyrilla a traditional pest of sugarcane has
now extended its domain to maize, sorghum and paddy crops.
American bollworm has reportedly become resistant to synthetic
pyrethroides introduced recently. According to Fimbert (1991),
there are now at least 4530 species of insects and mites, 100
species of plant pathogens, and 48 species of weeds resistant to
one or more pesticides, worldwide. The data on resistance in
Indian context has been reviewed by Bhatia (1986), and Mehrotra
(1993). Among agricultural pests, pesticide resistance has been
encountered in five pest ﬁpecies in the field viz., Singhara
beetle, tobacco caterpillar, diamond block moth, mustard aphid
and american bollworm (Mehrotra, 1993). Amaong stored grain pests,
eight pests have been observed to develop resistance (ibid!}.

The pathways by which toxic chemical residue accumulate in
food, foddear, air and water ultimately affecting both human and
non-human life form is shawn in Fig.2. The health impacts of

these residues on human are indicated in Fig.3. For a review of

i " — s~ ——— — T~ T~ e T . S T o Ty

9. The loss in cotton crop on account of this pest was
estimated at Rs.110 crore during 1987 from Guntur District
alone. Several suicide deaths took place during that year

in Guntur on account failure of chemical pesticides (Guntur
Cotton Report, Dept. of Agril. 1990).



Fiqure 1
Pesticide Tread Mill

A

Vil ¥ . v
Chemical Mono—cul ture Hioher Crop-— Chemical Pesticides:
Fetrtilizers: Intensity Intensive Usage. —
Intensive —
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Nutrition — FEBio—diversity Hos=t in Off- - Supression of natuwral
~ Externality SEASON enemies.
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resistant life—cycle
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: ) —
\ Y W
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—_
¥
Larger number and more severe pest problems
X ~ N

Tread-Mill Effect

a) Lless productivity of pesticides

b) More consumption of pesticides/unit

c) Greater cost of farm production/unit

d) Declining farm productivity in long run.

¥ HEIT = High Extetnal Input Farming (Green Revolution Technology)

Source: Based on Shister et.al. (1990), Yepien (1966) and personal comnunication
with Prof. A.K. Gupta, IIM, Ahmedabad, and Dr. R. Gopichandran, Centre
for Environmental Education, dhmedabad.
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Figure
Pathways of Pesticide Residue in Bio-assimilation

C FESTICIDES W
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Food chains Food chains
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l v Air
Foul tivy Livestock
products
Dairy
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C Human Food
\ NG Assimilation in MHuman Tissues Y s
IL_ = j
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Health Hazards and Health Hazards and
Mortality ' Infant Martality
{(Fresent generation) (Future generation)

Sarces Rased on Carson (1943), Gino et.al. 1987, W0, 1990,
Kalra and Chawla 1986, Dhaliwal and Singh 1993,
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Citlzens for Alternatives to Pesticides (CAP) ® 20 Sunny Acres, Baie d'Urfe, Quebec HOX 386 & (S14) 4574347

EFFECTS OF CHEMICAL PESTICIDES ON HUMAN HEALTH

ACUTE HEALTH EFFECTS’
_ {ocour soon aiter exposure)

"Anxiety2'?

.

ComaZ'? /
Death19 : ¢
Dizziness & lethargy2'® " \

. Headache.&:'?

Tremors of eyelids & tongue21®

Impaired visual acuity?'°
Nausea & vomiting?6.10 =

Imitation of mouth & throat>'?

Difficulty swallowing2'?

. Fever® —
Respiratory difficulty?1® ’\\
Bronchitisé ]
Chest pain2'0

Slow pulse, even heart block? !0 —
- Fatal cardiac arthythmia® —
Abdominat pain & cramps. 610 {

g
e’

Musadar tremors, even

convulsionsZ 10ty

Weakness, even temporary

' paralysis%'? —p

Skin irritation & rash?6.19 —
Loss of sphincter control2.1®

: Diarrhea..10.

Please note: ‘ S

1, Fetuses and young children (whose immune systems
are immature) are especially vulnerable to the toxic
effects of pesticides. Specifically, children tend to suffer.
from increased rates of behavioural and leaming
problems, and canceré’.8, People with irneaired
immune systems are also especially at risk®. - .

2. Many pesticides are excreted in mother’s mitk and can
affect nursing babies.23 (This is not to imply that cow’s
milk is necessarily any safer for infants, howeverl)

Sources:

YA
GV

CHRONIC HEALTH EFFECTS
(occur later or after profonged expdsure)
Stroke! '
Parkinson's Disease3.¢
Brain cancer’¢ |

~ Depressions
Neurologica! problems:
poor concentration, chronic .
fatigue, Irritabllity, Insomnia®$
> Cataracts, blindness!
Asthma-like attacks®
Damage to lungs, incl. cancer?
High blood pressure? ‘
Damage to stomach, incl. cancer?
Damage to liver2 :
. Damage to kidneys, incl. cancer?
Tumours® *

Reproduction & sexuality effects:
birth defects, miscarriage, stillbirth, -
premature birth?3:¢
genetic mutations®®
loss of libido, mate sterility%$

. . menstrual Imegularity':$ ;

r—t— Nerve damage, weakness & »

co-ordination of arms & legs?

— Lymphoid tissue cancer, esp. non-

Hodgkin‘s lymphoma3.6.81}

Leukemia)6.” S

immune suppression'.3.6

M1 environmental hypersensitivity®®

..
w ‘
’ ~

3. Farm animals and pets are also at risk. One recent

study showed a significant association betweena
- cancer in dogs (canine malignant lymphoma) and
owner’s use of 2,4-D herbicides. The histology and -
epidemiology of this disease is similar to non-
“Hodgkin's lymphoma in humans.* ) :
4, Clearly, not off pesticides are associated with ol these
. effects. (For example, herbicides cause some effects;
insecticides, others.) For detailed data, contact CAP.

American Defender Network (1989) Questions and answers about lown chemical dangers. Winois. - _ ‘ .
Canadian Centre for Occupational Health and Safety (1990) Personal communication with Ms. H. Nadeau and reprints from various published

sources suppfied by the Centre. (Contact CAP for details.)
Environment Canada (1989) Pesticides: the right amount. Ottawa.

Hayes, HM ¢4 al (1991) Case-controf study of.canine malignant fymp

& Laws, ER (eds) (1991) Handbook of Eeo:ﬁa'de taxi
Dr. june Irwin, M.D. Various ished sources. (

t
i

homa: positive association with dog owner's use of 2,4-
Journol of the National Cancer institute, 83:1226-31. . N

. San Diego: Academic Press.

ntact CAP for details.) '

In'mngm, R. c_: :l (1989) Childhood leukemia and parents’ occupational and home exposure to pesticides. Journal of the Nationol Cancer

Institute, 79:39-46.

Urban Pesticide Caucus (1991) Regulating urban cosmetic use of synthetic pes

1
2
:
noxyacetic acid herbicides.
i Hayes, oy
?
|
9

United States General Accounting Office (1986, 1990)
10 United States Navy (1982) Emerge

tiddes: action plan for Ontario. Toronto.

on pesticides and their risks. Washington.
medical trectment for acute pesticide poisoning. [acksonvilte, Florida.
1 w, OT et af (1990) Mortality s%f Canadian male farm operators: non-Hod
n. /. Nat. Cancer Instit, 82: - and see
Nat. Ca. Instit, 82:575-582 ond

2aim, SH ot al (1990) Case-control study of non-Hodgkin's lymphoma and the herbidde 2,4-D in Eastem Nebraska. Epidemiology, 1:343-356.

‘s lymphoma mortality and agricultural practices in

© CAP, 1992
" PESTICIDES ARE POISONS! WHY RISK IT? WHY TAKE THE CHANCE? A
Sourcs: NYCAPNews ¢ 33 Contral Avenue, Albany, NY 12210 ¢ 518/426-8248 or 8331  Late Fall 1002



public health impact of pesticides used in agriculture, world-
wide (see WHO 1990). Studies on pesticide residue in Indian
food- stuff, have been reviewed by Kalra and Chawla (19846) and
more recently by Dhaliwal and Singh (19923). The Consumer
Education Society, Ahmedabad organized a conference on pesticide
residue on food-stuff in 198%9. One comparative study showed that
25% of the Indian sample was contaminated with DPDT & HCH residues
at levels beyond tolerance levels as compared to 2% in
developed countries (Kalra 198%9). Research on bio—accumulation of
pesticides in the Indian environment has been reviewed by David

et.al. (1993).

3.2 Sustainable pest Management VIRRAM SARABLA! LIBRARY
'NUIAN INSTITUIE OF MANAGEMEN
3.2.1 Concept vASTRAPUR, AHMEDABAD-380088

Organisms that destroy or consume crops are generally
referred to as pests. They may range from micro-organisms like
bacteria and virus to vertebrates 1like rodents and large
ungulates. The conventional spproach te pest management has been
to " identify the pest as man’s enemy and launch attacks to
exterminate the enemy. In the war against pests man has

increasingly come to rely on chemical weapons.

The problea of SPM is to minimise pest damage to crops while
ensuring that the sethods deployed do not create either localised
or dispersed externalities which say bhave adverse long—-tera
impact on productivity of the systea. There are three sain
di-nASions of the problem: (a) Ecological, (b) Economic, and (c)

Institutional.

13



Ecological: The literature on SD indicates two main
approaches/philosophies in dealing with the problem (Colby 1990,
Dilworth 1993). The "techno-economic" school believes that this
can be done with the help of new technology for which the
financing would come from economic surpluses generated by a high
growth economy. According to the "ecological school,"” a ‘paradigm

shift is called for.

Under the new paradigm, agriculture is perceived as a

biological system in which the population of various species are

held in delicate balance. Any disruption in the system may upset
this balance. When the populations of organisms that feed on the
crop exceed normal lewvels such organisms assume the status of
pests (see "Functions of Nature" by Groot 1992). The contraol
effort wuula be directed towards restoring the balance, and/or
removing the oariginal sourge of disruption. These alternative
pest control methods may be termed "natural” since the underlying
principle involves working with nature rather than against it.
These have been well documented in developed countries (Yepsen
1946, Fﬁkuaka 1970, Stoll 1988, Thurston 1992, back issues of
"Acres USA" for past 20 years) as well as in India (Gupta, Capoor
and Shah 1990, Balasubramaniam 1988, Mukhopadhyay {n.d.?,

Sukhatme 1790, back issues of "Honey Ree" {990 to 1993).
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Economic: Natural methodz are often perceived as inefficient
especially in the short run. For those making a transition from
chemical to natural methods the short term losses may be
significant. Management of the‘transition phase become critical,
particularly for those farmers who do not have the necessary

economic buffer.

Institutional: An innovation may be ecologically sound and
economically sustainable and vyet generate non-sustainable
autcomes, if the institutions which monitor, support, tolerate or
sanction its usage are not sustainable. Two important conditions
for institutional sustainability in the context of SD are (i)
self-designing capability (Hedberg 1976, 1978, Gupta (n.d.),
Wildavski 1972), and (ii) commitment to bio—ethics - i.e. ethics
based on values of ecological sustainability (O°'Riordan 1988)
While studying innovations for SPM all three dimensions of the

problem will be kept in focus.

3.2.2 Innovation

The evidence on grassroot innovation for SPM was collected
from news paper reports (Sgmetreck Aug. 1992, Singh Anil June
1992, and July 1992, Kumar V.B. July 1992) as well as documenta-
tion studies ({(listed in previous section). The "Haoney Bee"

10
network initiated by FProf.Anil Gupta at IIMA , has published

10. "“Honey Bee" 1is a journal devoted to documentation and
promotian of farmer initiatives for SD. It also serves as
the afficial news-letter of a network of farmers, scientiste
and academics that have made it happen.

15



over the past four years more than 450 such innovations in the
area of agriculture énd animal husbandry, about 70 of which are
on agricultural pest management.11

In order to develop field level sensitivity 1 did two field
studies -~ one based on news—paper reports of a veramiculture
enterpris2 at Pune and another based on Honey BRee reports of
innovaticn by farmers in Yaliya arnd Pediapada talukas of Valsad,
Gujarat. & classification of SFM innovitions has been developsad an
the basis cof these irnitial studiss (Figure 4 ) which =hows how
different conczptualisations of the problam l=zad to differences
in the hewristics used to arrive at the sslaticn.

These initial studi=s l2ad to certain preopesitions which are
treated as assumptions for this study :

a) A variety of heuristics are being used by innovators for
SD technology.

b)) Many of these heuri;tics are different from the ones
used by innovators for non-SD technology.

c) Heuristics used are guided by the manner in which a
problem is conceptualised. This in turn is influenced by- the
worli-view, knowladge-base and socio-=2cological centext of the
innovator.

11. The toctal number of inrccvations documented over the past
four years is about 1200, Out of tha balance of 730
unputlished innovaticons, about another 70 are on
agricultural pest managzment.

t6
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4.0 Research Objectives
4.1 GBeneral

Innovations can be classified into endogenous or exogenous
depending on whether knowledge base and resources used are
internal or external to a system (be it a community, an
crganisation or a society) (see Fig 5). Endogenous innovations
may be either traditional or contemporary. They may
rely on intern2l knowledge o+ on external knowledge which hac
been assimilated. They rely mostly on internal resources. The
outcome cf both exogenous and endogenous innovations could either
be sustainable or non-sustainable, although exogenous innovations
tend to generate non-sustainable outcomes because of high
dependence on external resources and knowhow.

The purpose of the study is to develop insights into the
process of innovation for 8D, which would prove useful in
designing institutional and policy support for SD innovators. The
broad objective of this research to study endogenous,

technological innovations for 8D at the grassroots level.

4.2 Specific
The specific research objectives may be stated as follows

(1) To identify the heuristics used by grass root innovatore for
SD.

(2) To identify the key contextual, and innovator specific
variables that influence the evolution and use of these

heuristics.
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Figure S

A CLASSIFICATION OF INNOVATION-BASED ON
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(3) To develop criteria for discriminating between sustainable
and non-sustainable heuristics and between high and low
sustainability heuristics.

(4) To identify the policy and institutional variables that need
to be marnipulated/influenced/appreciated i1n order to spot,

etimulate, support and csustain grass root innovators for SD.

5.0 Framework for Analysis

The broad constructs identified so far as well as their
hypothesised relationships are presented in Figure 6. Date
generated through case studies of innovation would be wused to
identify key variables within these broad constructs as well as
tao test the hypothesis made about their inter-relationships.
Given the phenomenolaogical apbroach adopted i; this study (see
Sec. on methodolooay), new variables and constructs as well as
new hypotheses about their relationships may be introduced acs

and when they are discovered. 1 provide below a brief discussion

of each of these constructs.

Héuristics

The Longman’'s dictionary defines heuristics as the use of
experience and practical effortse to firnd sclutions and impru&e
performance. Heuristics in the innovation literature is referred
to as thumb-rules for decieion making (Manimalai 19846). It has
received significant attention from researchers on decision

making process (March and Simon 1958, EBEraybrooke and Lindblom

1963, Cohen et.al. 1972).
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Thumb—rules however are only eingle decizion heuritics.
Multiple decision heuristice are more complenr and often more
eftective - tcince they addrescs more than one contingency (Mize
19443, Eince heurastice evolve ovt of expe:ential knowledge of
veer or user groupsScoemmunities, thev throw light oo the world-
views and knowledue baz:s af the laite:r . The came hearistice mav
be wsed kv different inrcovetcre ¢ by the eame  31nnovetore  for
different innovations. Hence thev provide a uzeful basiszs of
studying innovaticre in clusteres.

The process variables listed in Table | are drawn from the
literature on innovation process to serve as & guide for
uncevering the heuristics. The problem -solving literature
identifies the stages of problem definition, implementation and
judgment (review by Kaufman 1988). Often, judgment includes the
procesz cf validation. After this <=stage the innevation 1is
considered fit for =elf - use or diffusion, provided it is
economically viable.

Bigge (19892 pointed ocut in the context of agricultural
technology that diffusion process involves "eimul taneous
innovation" leading to evolution aof the technology. This happens
becavee farmeres innovate to adopt technology toc  their specific
ecalogical cenditions. The more recent work of Von Hippel (197&)

on user—innovation, supporte this notion.

finother stream of innovation literature has pointed out the
role of serendipity (Royston 1989, Beveridge 1980). Alsao, not all
innovations are addressed to solving problems. Some times sheer

curiosity may result in an unintended discovery. This literature
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Tabla |

Innovation Process Variables

1. Triggers » ave2nts, changs2 in
ctive, metaphors,
i=caovary of materials,

i=
seckriques, properties, stc.

2. Parception of problem Enemv, systemic break-down,
syztemic imbalance, etc.

3. Sources of id=zas Jthar farmers, other micro-—-
climates, media, extension
agencies, elders, trigger events

4., Cogrnitive process Reccmbination, substitution
g ¥ )
recalibration, integration

5. Experimentation Natural vs. field trials, partial
plot vs. whole farm, individual vs.
group autonomous ve. collaborative

6. Evaluation < Utilitarian vs. value based
a) Means short term vs. long term
b) Ends
7- Validation
a) Spatial No. of micro—climates
b) Temporal No. of years

Source: Self-campiled




stresses the irmportance of surgprise, trigger events, analogies
and metaphers (Millar 1984).

Theaori2s on the cegniltive process of innovation  (Barnett
1952) make it poscsible to =tudy the generaticon of solution ideas
as a separate variabpla.

Tentativaly, the main pracess variablzs selected include,
t;iggers, conceptualisation of problea, gereration of scluticn
ideas (which includes sources of ideas and cognitive process),

experisentation, evaluation (of means and ends) and validation.

Contextual variables

Context variabl=sg have figured prominently in the
innovation process literature (Kaufman 1988, Manimalai 1984).

The ecological context determines the range of options

available to an innovator (Gupta 1984). The economaic context

determines the nature cof stakes involved as well as the ability

b4

to take risks associated with the innovation process {(Gupta
1984). The social/cultural context determines the nature of
ﬁupport that an innovator can expect fram his/her peer group. A
commurity may decide either to tclerate, support or sanction the
innovative efforts of an individual member depending on its
collective judgments or norms. A preliminary list of context
variables classified under eco-physical and socio—economic
tategories is presented in table 2.

The "existing policy with respect to management of natural
and human resources affect the access to resources, skills and
knowledge and thereby constitute what may be labeled as policy

context. FPolicy variables can be manipulated to influence both
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Tapl=

it

Contextual Variables

1. ECO-FHYSICAL

(A) Farming Micro-Climate Lavel

1. Scil ~ Fertility levels
2. Climate - Arid s2mi-arid, sEmi-troboical
trcpical, micro-cliimatic

variability.

Z. Crepping pattern - Cropocing intensity (single craop,
[aD)
)

ity (mixed crop,
2g-atian with
1 producticn)

- Crecping diversi
inter crap, int
cther bioclogica

3. Bio—-diversity - Speciss to g2rus ratio
- Variety to species ratio

« — Mono-cot/Di-cot ratio.

{R) Farm Level

1. Nature of crop, - Resistant vs. susceptible
variables
High vi=2lding vs. traditional
variables
Irrigated vs. unirrigated
Commercial vs. subsistence
Higzh m2an vs. low mean value
High wvariance vs. low variance
in value
Legume vs. non-legume
Shor~t duration vs. long duration

2. Nature of pest - Specific vs. general pest

attack Chromic vs. sporadic attack
Acute vs. mild attack
Visible vs. non-visible pest
Known vs. unknown etiolagy
Singl=2 pest vs. caoamplex of pests
predictable vs. unpredictable
pest
Emergent vs. declining pest
Localised vs. dispersed.



II.

A

~——— i —— A A AR S T —— A = —— = . " e A A A 4 S — i T O T i —_— —— . A — " ——— . S

Saource:

Felaticnship of -
past with micro
climate

Luwareness of a)
environmental
externalities

b}

SOCI0O~-ECCNCMIC

Community Level

Extent of control
on individual
actiaon

Extent of support

to individual action
-

Histocry of community
action

Religious/Spiritual
valueae

Individual/Family Level

Human -

Mon—human -

Access to knowledge
a) indigenous
b) exogenous

Access to resources
a) awn
b) borrowed/leased

Support of family
membecrs

sel f-compiled

Assaciated with or influenced
Bys:

- sail factors

— climatic factors

- cropping pattern

- bic-diversity

neighbourhocd ecology
- field
- Swamps

Fhyto-association
Direct exposure
— Indirect exposurs

- Residue in food

Damage to birds
- Aguatic systen

- Mizra flore % fauna
- Consumption decisions
— Production decisicns
— Dispaosal decisions
Material, moral, manual, mental

- CPR 1nstitutions

— Episodal institutions
- Broup actiors

- Factionalism

- Supportive
- Mon-supportive

elders, family
teachers etc.

- Bhuas,
- VLWs,
- Land,

labour, capital

"dO—
manual,mental

- Material, moral,



contextual and 1mrovator specifiz variables.s  Given their

importance for thiz . uady, they are dizcuss=2d separately.
—

ul

Innovator Specific Variables
Two types of innovator specific variables have been
identified a) world-view and b) krnowledge base (Table 3).

World-view has besen defined by Counelis (1984) as :

"....the intersect between cosmolegy and 2thos held and
practiced by persons within the bounds of a particular time
and plac with the inters=2ct directed towards particular

goals or ;;1905.“

The cosmology and t2leos as defin=d by Counelis together
provide a vision for develaopment, while the ethes has reference
ta th2 underlying value system. Tha world-view variables arse
therefore crganised under these two sub—constructs.

The knowledge base includes both knowledge as well as
skills. This knowledge may be specialised or general. Often
specialised knowledge or skills become critical for an innovation
to materialise. The knowledge may be exoga2nous or endogenous. It
may be embodied in the means of production ot it may represent
disembodied knowledge. From the pattern of agricul tural
practicesy the input-mix, the nature of implements used etc. it
is possible to asses the ratio between exogenous and endogenous
knowledge 1n use.

The pattern of ownership and control of knowledge will also
have a bearing on the access of specific knowledge to innovators.
FKnowledge variables are listed under three categories: (a)

genesis, (b) sociology, and (c) nature/type.



Tabhl= 3

Innavator Specific Variables

I. WORLD VIEW VARIABLE

1. Vision cf LDevelcpment

Means and Ends — anthropocentric vs.
sco-centre

- wholistic vs. atomistic
— 2xclusive vs. inclusive
=~ warldly vs., cthar worldly
- evclutionary v=. radical
- local vs. glchal
— integrated vs. segmented

2. Yalue System

attitude towards life - matarialism vs.
spiritualism

attitude tawards nature - dominaticon vs.
co—=2vplution

attitude towards fellow

humans - explaoitation vs.
co-development

attitude towards futore

generations - concern vs. indifference

attitude towards natural
resources - conservation vs.
exploitation

II. KNOWLEDGE BASE
- 1. Genesis of Knowledge

exogenous - schoaling
migration
contact with extension/
change agents

indigenous - folk-lore (enculturalised
knowledqge)
- skills
- taxonomies



2. Beeciclooy of Ercwledge
cwnership
control

. Mature of ¥nowledos

embediad in mod=e of
producticn

disembodied knowledge

Source : cself-compiled

cCpen access. Ccommon
praperty, nDrivat=

on innovaticn, cn diffusion
cf innovation, on rights of
usage, on ncrms for
triznsfar of knowledge

[ =1

ratio of exogenous/
indigencous

ratio of specialised/
general

excgencus/indigencus
specialisad/general




Discriminating Criteria

Th=

n

ustainability criteria may be divided in two parts wviz.

outcome and process (Table 4). The cutcome criteria are further
divided into utilitarian and value based zriteria. Utilitarian
criteria involve assessment of short and long term
effectiveness of the technciogy vis a vis cast. The assessment
of costs include the whole range of farm level externalities that
affect productivity. The valua bacsed criteria zesek to ascertain
wﬁether the given technology or innovation generates or is likely
ta generate environmental externalities that affect either
present or future genetrations of human or sentient beings.
Grzater reliance on short term utilitarian criteria is expected
to liead to un—sustainable development — although emphasis on
value-based criteria to the to;al neglect of efficiency would
very much produce’the same results. A minimal efficiency cut-off
will be fixed. Value-basad criteria also include the attitude
towards extraction and use of scarce natural resources.

The process criterion has to do with the plasticity of the
technology. The greater the scope for users to recombine
compon2nts of the technology the greater are the possibilities of
(a) addrescsing the need of eco-specificity, and (b) making mid-
coursa corrections.

Palicy Support Variables

Several factors affect the degree and nature of response of

an administration to the problems of SD and of SD innovatars. The
-response depends both on the nature {(model) of policy making in
‘"vogue 1in a given cantext as well as the underlying socio-

‘political structure. DOf the several "systems-oriented normative



Tabl= 4
Sustainability Criteria

I. IMFACT OF TECHMOLDGY

L8 Utilitarian

1. Shert term (within seascn)

a' Besnafit - control {(fc
— % avcidance ¢

aextant of cro

~ positive exte

b) Cost -~ ogut of pockat
- imputed costs
- n=gative exts

crop
2. Long term (across ssasons)
a) Benefit trends - % control/avc
— trend in crop
- positive exte
, A Y
b)Y Cost trends - out of pocket

— imputed costs
- negative exte

(B Value Based

1. Present generation
externalities
(positive % negative)

a) On human life — health & mort
- stock of rene
non-reneeabls

b)Y On zentient life -do-

2. Future generation
externalities

a) On human life -~ health & mor!
- gtock of resc

b) On sentient life -do-



II. NATURE CF TECHNOLOGY

i. Plasticity - scope to re—combine or
re-azszmbhle components
- sccpe to moderate dosaga,
intensity of uze etc.
2. Location specificity — compatibility with =2x1sting

resource use
- compatibility with prevailing
sccial norms

A o o . — t ——  — ——— —— n —— et —— e " — . e — A —— s T A S e > o et o o . —— .t o e i o

Source: Self-compiled
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e

modsle" that se=ek to 2rplain public pclicy working , Lindblom’' s

1]l

"incremental changz model™ has received widz-spread razcognition,

suggesting that most pelicies tend to be evolutiocnary rather thar
13

revolutionary.

The responsiveness and opznness of policy institutions and
pclicy makers is also determined by the political structure and
climate of a nation., Bosso (1787) idzntified three distinct
pclitical 1i1mages of pelicy making: {a) sub-governments, (b}

13
issue—networks, and (¢} pluralist . While the first two have
been used to proisct the reality in most states, the "pluralist®
i
model is held as an ideal for a democratic system.

In a pluralist society, policy making is seen as a process

of negotiation between different client groups and policy makers.

Both sides are influsnced by domestic and international

—————————————————————————— y—

12. A reviaw by Dror (1968) yielded six models of policy making
ranging from "pure—rational" and ‘"economically rational" to

"satisfising" and "extra-rational”.

13. Hawever, see the debate between Miller and Starbuck on

evolutionary versus revolutionary policy making in the
context of organisational change (Nystrom % Starbuck, ed.
1981)Y.

14. Sub-governments are described as informal but enduring
series of "Iron Triangles" linking bureaucrats, elected
representatives and interest group clienteles with a stake
in particular programmes in whom policy dominance is vested
(Bosso 1987).

In the Indian context the metaphor of "Iron Triangle" bhas
been used to explain the liquidation of forest resaources for
industrial growth and the resultant poverty of tribals
dependent on these resources for survival (Gadgil 1989).

The "issue netwarks" model describes the "webs of influence"
exercised on key decision-makers. These webs or networks may
comprise of larg2 number of participants, viz., elected
representatives, bureaucrats, media people, policy experts,
social workers, etc. (Bosso 1987).



influanc=rs '2/2n%ts  in  thair 2ascsassment of policy needs. How
different groups cof stake—hclders articulate their concerns and
g2t thzir interests represented determine the nature of policy
respense (see "Articulation-responze mcdel", Gupta 1992).

More often than not, policies fail gither due to lack of
appropriate articulaticon/representaticon of pecple’s needs cor due
ta lack of appropriate r2spons2 of policy makers. This might
lead to either a conditiorn cof learned helplessness or to  the
expliiration of self-help route. FP=rhaps the most potent form of
SEIf‘hElL is technolocgical and institutional change through
endnagenous innovationgs (See Figure '7).

The naturz2 of policy and institutional support nesded to
facilitate self-help 1is very different from that needed in
regponding to articulated needs. Support to innovators for SFM

.

can be extended through indirect and direct interventions, the

support variablas (see Table2 5) are therefore listed under these

two headings:

(a) Indirect Intervention

At a broad policy level two typ=s of variables have been
identified:
(i) Human resgurce policies and (ii) natural resources policies.
While the former would have an indirect influence on innovators
by influencing their world views and knowladge base, the latter
has implications for access to resources and knowledge of various
types. Together these policies constitute the policy environment

in which grass root innaovators operate. Reorientation of these
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Tabl= 3
Policy and Institute Support Variables

Construct Variables
I. ®FOLICY
1. Matural resocurce
policies ‘ — ownershio rights of resources

- use rights over resources

- valuation of n3atural rescources

- technology promcted

- monitoring ratz of exploita-
tion of natural resources

2. Human resources - npature of knowledge/skills
policies promcted
- world-view being promoted

II. INSTITUTIONAL

1. Self-Help Route - facilitating innovation
— facilitating value-—addition
to local innovation
- facilitating farmer toc farmer
diffusion

2. Articulation-Respons®
Route - supply of exogenous knowls=dge
- diffusion of farm innovations
through instituticnal channels

e o e — e S o — e — . ———— T — T — A S P o A o P i — . —— — . e o o S o s " . . S e e o Sl S Sl . S . Vo .

Sowrce: Self-compilad



policies would provide a more favecrable envirenment for  them.

A list of policy support variablzs is providad in Table 3.

b)) Direct Intervention

Cansiderablz experimental knowladge on alternative methods
uvsed by develcpmenital agencies {mostly MG0s) which enable pecpls
to adopt the self-help route, has accumulatsd over the past three
decades (Bhatt 1989, A&l fonso 1984, Heredero 1990, Fastakia 1994,
etc).

However, examples of agenciss premoting technological
innovatiné at the grass—rcet level are rare. One such example is
the Lok Swasthya Farampara # Samvardhan Samithi, which is a
voluntary netwerk crganisation involved in promotion of '"local
health tradition™. The euxperisnce of these agencies can
provide some clues and lessons in playing the facilitative role.

Kay decisions in a given heuristic may serve as the nodal
points for intervention by a support institution. The nature of
support could be informational, instrumental, organisational,

material or moral. The mix of policy support would be determined

by the nature of decision, the type of outcomes, and the scope
far value addition ta the innovative efforts of the
farmer/entrepreneur. Intervention may not be possible and even
advisable, at all decision points. In such cases an appreciation
of the farmer’'s position may prove motre constructive than

intervention - which may be construed as interference.



5.0 Methadology
4.1 Approach

1 proposes to adopt a "phenomenalogical" approach for this
s tudy. Bogdau and Taylor (12735) have traced the origin of this
thearatical perspective to the works of Max Weber (Economy and
Society, 2 wvcls.) where the phenomerology 1s cancerned with
vnderstanding buman beshavior from th2 actors’ own frame of
refzrence, It differs frem the deminant theoretical percspective
vir. gpositivizm in social science and classical managemant
research  (i.e. operations research, structural and functiacnal
analysis etc.) in the saveral significarmt ways:

"the positiviet searches for " facts’® and ‘causes’ through
mathods such as survey questionnaires, inventories and
dzmographic analysis, which produce gquantitative data and
which allow him or her ta statistically prove relationships
between operationally defined variables. The
phenomenclogist on the oather hand, seeks understanding
through such qualitative metheods as participant ocbservation,
open—ended interviewitg and p=rsonal documents. These
methods yield descriptive data which enable the
phenamenologist to see the world as subjects see it" (ibid.).
This approach to research may also be seen as an

ethnographic one. Ethnography which has its maorings in cultural
anthropology 1s defined as a process of studying and describing
the culture of any given caommunity from the view—points of its
members (Mouly and Shankaran 1993). Shingi (1981) described it as
an  iterative, interactive and canflictive approa-h to davelop a
review from within. As Malinocosk (1992) in Mouly and Shankaran
(1793) pointed out, ethnography enablz2s the researchers to grasp

the world visw of the subjects. For Spradley (1980), it involves

“learniny from people rather than studying them".



Racan®t d2a2velcprent  of ethnographic research methods has
further staengthened this theoretical perspective. The
methodological differznces between ethnographic and ather sacial
Scienée rezaarch 1t elaborated by Spradley. The essential
differznce is that "whila the lattzr tends to follow a linear

pattern of investigaticn, the former follows a cyclic patterr

—
pn

lege Figs. I % 3). Howaver, a good d=2al of conplimentarity exists
15
hetween different ethrnograghic and survey methods, providing

scope for using them in tandem.

&.2 HMethodology
I propose to us=2 a multiple—case method for this study. The
overall scheme of data collection, validation and. analysis is

presanted in Fig. 10.

Selection of Cases -

A list of praospective cases of S5FM innovations will be drawn
from Honey Bee issues, newspapers repcrts and other documentatior
studi=s. A preliminary survey using a semi—structured
questionnaire will be carried out to generate systematic
information on’

- nature of innovation: contemporary/traditional
- nature of pest problem

- nature of solution

- perceived effective

- perceived environmental impact

o ——— - 2t 4 S — - A o A —— - . —— — - A — —

15. For a detailed comparison of the strengths and weaknesses of
ethnographic and survey methods, see Mouly and Shankaran
(1993) .,
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Figure 10

STAEES OF RESEARCH AND ITS UTILISATION
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- perceived cost/berefit
- trigger events
~ extent of diffusion

This will s=2rve as the data base for =sel=ction of cases for
indepth study. First preference will be given to contemporary
ihnovatians.16

Innovators in this second list will be contacted to find out
their willingness to participate in the study. If the 1list of
willing respondents is too large, the samplz will be selacted in
a way that ensures maximum representation of (a) different
categories of pests, and (b)) types of heuristics. If the data on
negative externalities suggest violation of sustainability
criteria such innovations will be dropped from the 1list., Only
those practices currently in use will be included.

The number of cases selected would depend on the
availability of cases which fit the above mentioned requirements,
and which have potential to throw light on the phenomencen. The
trade—-offs between depth and breadth of understanding have been
pointed out by Satia (1992), and Yin (1984). Single case studies
are good for studying unique situations, for testing existing
theories in new contexts, for generating in-depth understanding
of a phencomenon, and for developing new insights and hypotheses.
On the other hand multiple—-cas2 studies are more appropriate for
discovering patterns and making comparisons (ibid). In this study

I propose to take up between 6-10 cases for in-depth analysis.

. ———— — — ——— i . — " . Adihs e — T . i T — — . — A ———

4. In traditional innovations the original innovators are not
available since they belonged to previous generations. Hence
authentic data on process variibles cannot be collected.



This decision is based on the need to balance depth with breadth

ot understanding, of the phenomenon.

Beneration of Case Data

Detailed case studies will be carried out using techniques
such as unstructured, iterative interview and participant
observation. Data will be collected from innovators, early

adopters, discontinuers and non—adopters.

Validity and Authenticity of Data

A pilot study with one case would be used to firm up the
procedure of data collection. The same procedure with some
built-in flexibility would be used for the remaining cases in
order to ensure the replicability of the procedure. Validation of
the data ics litely to be more challenging. One way is to organise
group meetings where the differences in perception between
innovators, early adopters, non-adopters and discontinuers can

A Y

be brought out and discussed. In case of highly subjective data
such as values cf indivihual actors, triangulation will be
attempted by direct assessment as well as indirect assessment -
by looking a2t the heuri=stics as an alternative source of data.
The data would be authenthicated by feeding it back to the
respondent in order to ensure that it accurately represents

hie/her perspective. The iterative method of interview will

facilitate such authenthificstion.

4.3 Data Analysis and Theory Building
The enthnographic case studieec facilitate constructiorn of

the reality from the perspective of the csubjects. Theoretical
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constructs can be i1solated from this raw data and  interraelations
analysed either through 2a system of coding 25 suggested by
Strauss and Corben (1990) or through "Domain analysis" as
suggested by Spradley (1980). For analysis of "soft" variables
such as world—view variables, Semiological analysis would be done
as outlined by Berger (1982). Sets of hypotheses and overall
themes/patterns can thsn be discerned and presented for further

testing.

7.0 Expected Contributions and limitations

The study has been designed in a way that will generate
insights far remodeling publiz polizy for innovation in general
and SFM inncvation in particular. The insights gained would help
nat just polizy makers but would also be of use to voluntary
groups and academic activists involved in the work of
strengthening capabilities of grassrcat innovators.

While much of th; findiﬁgs are expected to be context
specific, same of it will be presented at a higher level of
abstraction and would therefore be generalisable across other
biological production systems. The major theoretical contribution
will be to make possible the discrimination of heuristics for
innovation on the basis of sustainability criteria.

It should however be noted that the study 1is essentially
exploratory in nature. Hence whil=2 hypotheses will be generated
they will not be taken up for empirical testing. Several such

studies in different sectors would be needed to test the

generalisability of the findings.
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