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(Conimued from yesterday)
Technological
Empowerment of
Small Farmers

As new frontiers of science
are being probed, novelty
should not sap continuing
commitment to less glamorous,
sometimes contentious but es-
sential programmes like

arian reform and vestin
real participatory control o
natural resources, including
Common Property Resources,
in local communities; sustain-
able production and pﬂﬂt'i)rﬂ—
duction systems that are less
energy and chemical-intensive
and more employment-enhanc-
ing; and sharply focused em-
powerment programmes for
small-producers and women in
agriculture.

Again, increased sensitivity
in strategic sectors, such as the
breathtaking advances of
molecular biology and tissue
and cell culture must ensure
that the grim paradox of
progress amidst stagnation is
not rel_arlicatnd in the "new fron-
tier". Technological imperial-
ism is not merely a warmed-
over slogan. It could distort es-
sential work for food-security
into the 21st century. Develop-
ing countries in the region need
partnership in designing 'sur-
vival-kits" for food-security
with hitherto ignored tradi-
tional staples and tubers. Re-
cent advances in bio-process-
ing, bio-refineries, application
of protoplasm fusion and tis-
sue-culture techniques could
promise to defuse the em
dichotomy between the new and
old technologies.

The bottomline, however, is
that farmers must have the
sense of ownership of technol-

rather than of dependency.
echnological empowerment’
rather than 'simple transfer of
technology’ is the name of the
game.

Distinctive

Knowledge of Women

A corollary argument relates
to the distinctive knowledge of
women. As Rochleau puts it,
"half or more indigenous eco-
logical science has bzen ob-
scured by the prevailing invisi-
bility of women, their work,
their interests and cujpecially
their knuwledg;. (G=nder,
Ecology and the Science of Sur-
vival : Stories and Lessons from
Kenya by DE Rochleau ir. Agri-
culture and Human Values,
1991) Women in many pa ‘ts of
the world, particularly in Asia
and Africa have continued to
play and still play a key ro.e in
preserving diversity, and in
subsistence food-produciion.
Kayapo women in Braiilian
Amazon, for example, not only
breed new crop varieties but
preserve representative sam-

legrgh ere is no suc
t

as a set of gendered uni

knowledge systems, the
challenge for the scientists is to
accept that "men and women
farmers are germplasm consul-
tants and research curators and
to develop field methodologies
and management strategies

that su rt farmers in these
roles." (Changing the Bound-
aries : Women Centered Per-

spectives on Population and
Development by J Jiggins,
1994). As Dr. Swaminathan
points out, "Traditional sys-

tems of farming depended on in
situ conservation of genetic

variability, mostly by womer®

(Sustainable Agriculture and
Food Security in India, towards
a Sustainable Society, ed. by M
L Dewan, 1995).

Unfortunately, there is an
exploitative asymmetry be-
tween the indigeinous groups
and the more powerful groups
acquiring their information
and knowledge. If women lack
the opportunity and the means
to develop their capacities and
obtain control of the decisions
regarding their knowledge, in-
novations and practices, there
is a danger that women's ecolog-
ical knowledge will be "pack-
aged as a product to be collected.
owned, and sold in the market
place of ideas of the scientific
community without them being
compensated in any way." (D.E.
Rochleau, 1991)

- Community
Conservation of Plant

Genetic Resources

If women and men farmers
are accepled as germplasm col-
lectors and rightful owners of
their own experimentations
and seed collection, there is a
strong case why the control of
biodiversity in general and

genshanks,, . -

plant genetic diversity in par-
ticular should be brought to the
local commurrities. Broadening
the circle ot social control of
how pgenetic resources are mar-
aged and utilized is central to
tomorrow's food security.

There is a case for appropri-
ate and effective support to be
given to community-level plant
genetic resources conservation,
Such in-situ conservation helps
ensure that respurces are mar-
aged in living conditions in the
different ecosystems and socio-
cultural conditions of the
farmer custodians. Contextual-
ized in the local ecosystem.
community conservation facil-
itates continuous adaptation to
changes, to both biotic and abi-
otic stresses, and most impor-
tantly. to farmer selection. The
creator, custodian and end user
of PGR is one. It was the farm-
ers, of past and present genera-
tions. who provided the PGR di-
versity that we have today.
Conservation of PGR cannot be
divorced from its utilization,
and therefore. cannot be di-
vorced from its end users — the
farmers.

For the best use to be made ol
Plant Genetic Resources farm-
ers must control their own bio-
materials and have access 1o as
wide a gene pool as possible.
They must be able to incorpo-
rate knowledge and informa-
tion about their material when
it is available elsewhere. Farm-
ers' rights, in relation to the ac-
cessions conserved in national
and international gene banks,.
need to be ensured. It is unfor-
tunate that while the conven-
tion on Biological Diversity fo-
cuses primarily on naturally
occurring species. status of col-
lection prior to the convention
vis-a-vis intellectual property
rights still remain in limbo.

Unfortunately, collective
knowledge of the producers is
excluded from the definitions of
intellectual property rights.
The enclosure o
commons' of the peasantry
must be done away with. Sus-
tainable enhancement of biodi-
versity for food security will
require the formation of a new

covenant under which farmers
and scientists: non-government

and people's organizations,
governments and international
institutions, can work together
for the well-being of humanity.
Such lofty words cannot mask
the fundamental power imbal-
ances among the actors. Hence,
the necessity cof ensuring mu-
tual respect and mutual benefit.
The traditional/modern or
common/private dichotomy
usually shortchanges the pow-

erless at the market place of the!

powerful.

Water-Management
Water "rolling from moun-

tain springs with soft .
murmur”, cannot be la]e'f#lg

"intellectual -

granted un%r longer. In the rain-
fed areas farmers need better
ways to harvest every drop of
rainwater.

Consequently, operational
improvements will have to fo-
cus more on increased water use
of efficiency and better on-farm
water management, two vital
sustainable components for ir-
rigated areas: while cost recov-
ery for irrigation systems
should also be reviewed and de-
veloped. In general, better man-
agement of natural resources in
irrigated regions. and improved
irrigation performance, will
require more integration be-
tween irrigation management
and natural resources plan-
ning., particularly regarding
links between lowland and up-
land water catchment areas. In-
tegrated water management
must be extended outwards
from areas with ground water
problems. while forest and soil
conservation efforts in adja-
cent low-potential areas must
ensure sufficient water supplies
for high-potential areas.

Adequate drainage is indis-
pensable for controlling the wa-
ter table to minimize waterlog-
ging, reduce salt concentrations
and prevent salinization in ir-
rigated areas. Effective
drainage should therefore be
installed in existing command
areas and future irrigation pro-

jects should only be initiated if

provision for appropriate
drainage is include
sign stage. Additionally, the
wise and integrated use of sur-
face and ground water should be
the aim wherever feasible.
Judicious management of
salt affected soils involves a
package of practices including
proper land levelling and
preparation, application of
amendments such as gypsum,
leaching and drainage, im-
proved agronomic and water
management practices, and the
selection of tolerant crops and
varieties. However, the need ex-
ists for the development of
cheaper and location specific
techniques for both the recla-
mation of salt affected areas
and the prevention of further
salinization. (F.J. Dent 1996)
What is required is demon-
stration and not.exhortation;
location-specific practice as
a%ainst generalized theoretical
observation and an overall

partjcipatory mode. -

Technology for
Ecological

Agriculture

Technology on the shell
0 t to be re-examined in the
lHght of Earth Summit criteria:
enhancement of biological pro-

ductivity per unit of land, water,

and time, on an tcnlugical‘l:r
sustainable basis while provi

_ing access by small-sc ro-
9 ’ ood

ducers. In other words.
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research means food for all

excuse to deny research
funds that pay off from 20%
to 19% in breakthroughs

Drought-tolerant crops and
biological curbs on crop |
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should ideally originate from
environmentally benign tech-
nologies that conserve and en-
hance the natural resources
base of crops. animal hus-
bandry, forestry, inland and
marine fisheries.

Integrated Pest Management

can increase yields and em-

power farmer peer-groups to
make their own decision about
micro aﬁm-ecnlng}r of their
farms, while reducing external
dependence on soil and human
health endangarln% costly
chemical pesticides. In a simi-
lar vein, emphasis on inte-
grated soil and plant nutrient
management can achieve sus-

tainability while maintaining

productivity increase through
greater use of legumes in crop-
ping systemns, organic recycling,
reen manuring, and use of
iofertilizer with judicious
supplement of minerals.

Looking Ahead

Decades ahead could see
within Asia two models of de-
velopment come into sharper
focus. One may be seen in coun-
tries like Malaysia. Expanding
industrial or services sector
would provide increasing off-
farm income opportunities.
Agriculture will be reinforced
by an expanding network of in-
dustries.

The other is in South Asia
including continental India.
The countries therein cannot,
at the moment, offer viable al-
ternatives to their massive ru-
ral populations. The jury is still
out as to whether an alternative
is emerging in India. since the

overnment there embarked on
road-based liberalization pro-
gramme. Meanwhile, pressure
on already small land-holdings
will build up further as the
numbers of marginal and land-
less farmers climb.

These shifting patterns of
change radically reshape the
way policy-makers in Delhi
and Manila and their J:ar‘{ners
in progress perceive and grapple
with problems of sustainable
agricultural growth. rural em-
ployment and food and nutri-
tional security.

In their search for policies to
usher them into the new mil-
lennium new and international

olicy-makers, and Asian
armers alike must cobble to-
gether the criteria of ecological
sustainability, economic effi-
ciency. social equity and popu-
lar participation into a coher-
et framework.

Resources-hased rather than
Commodity-based Agricultural
Research Development

Agricultural research and
development in Asia, in the
previous decades, gave a major
thrust to optimize the factors of
production ol market com-
modifies and maximize, prolit,
}. in the process.

[

ers. partfeuia
are not well-endowed. as those
who try to minimize risk lor
food security reasons. Also ar-
eas with relatively less re-
sources-endowment have been
neglecied along with their criti-
Eﬂﬁ}' important crops like mil-
let, pulses or sweet potatoes. Re-
soffrce-based development in
contrast could lead to the opti-
mization of the use ol specific
resource-endowments of high

rainfall tropical systems,
coastal systems and mountain
systems. lor example. in a sus-
tainable manner tor the liveli-
hood security of the people who
subsist on them. The rationale
is obvious. The aim of the
small-farm households who
constitute the bulk of the rural
resource-poor is not as much of
maximizing returns from spe-

cific activity or commodily. bul

maximizing income and em-
ployment in a sustainable
manner f{rom Lthe {otal re-

sources. both bio-physical and
human. to which lEE}' have ac-

CEess, l]lruuﬁh product-conver-

sion and thereby value-addi-

tion. Every effort should be

made to optimize this strength

ol diversity of sources ol pro- .
duction. employment and in-

come, through integrated use

and management of resources.

An integrated approach involv-

ing crop diversification [cereals

and legumes) and livestock

farming, agro lorestry and

aquaculture (including rice and

fish culture) will be helpiul in

enhancing rural employment

and income and in protecting

the resource healtly

Supportive Research
Paradigm

Reorientation in research

plauning and programming is

.

B

called for in the light of re-
source-use pattern emerging
from different ecosystems and
socio-cultural milieu of the

small farmm households.

First, due to the smallness of
the size of farms, and the mul-
tiple uses to which resources are
put, in order to generate income
and employment. the technol-
ogy required is that for the pro-
duction system (product-mix) as
a whole. and not for specific
products and activities. The ob-

jective tunction is that of max-

imizing the biomass and value
addition. rather than maximiz-
ing the output of specific com-
modities or activities. Even
though the present commodity-
oriented research will have to
continue to secure guantum
jumps in the output of individ-
ual commodities per unit of re-
source, research has to move in
developing technologies to op-
timize income and employment
under a product-mix regime for
a given set of resources. Fur-
ther, as the development strat-
egy is to be attuned to specific
resource endowment complexes
[mountain systems. coastal sys-

tems, tribal systems, etc.) the |

research support has to be tai-
lored to meet the sustainable
use of the resource complexes.
Theretore. research has to be
reoriented on the basis of
ecosystems (as resource com-
plexes are better understood],
rather than that of specific
commodities. _

The resource base of the
small farms is heterogeneous.
Farm research and technology
develcpment have to pursue a
system rather than activity ap-
proach. tailored to specific bio-
physical and human resource

endowments. Specificity refers

rnot only to biophysical en-
dowments, but also to socioeco-
nomic conditions. Participa-
tory research and training is a
basic requirement for resource-
based and people-focused devel-
opment. New patterns of re-
search organization, with sci-
entists and farm families be-
coming partners in the devel-
opment and dissemination ol
new technologies are to be
evolved and the existing sys-
tems reoriented.

This is important for coa-
lescing local knowledge with
frontier technologies. Tradi-
tional technologies are envi-
ronment-specific, less risky,
eco-friendly and sustainable
under low levels of production
with respect to time and re-
source-use. Technology pack-
ages to be developed for differ-
ent resource endowments

should be a blend of traditional .

and {rontier technologies.
which-integrate the ecological
and soctal strengths of the for-

- mer witdnthe groduction potgn-
tial, cost-effectiveness and con-

sumer appeal for the }atter.

thereby mutually reinforcing
the livelihood security of the
rural families with the ecologi-
cal security of the rural areas.
Frontier technologies which
are suitable candidates for such
blending include biotechnol-
0gy. space lechnology, infor-

matics, micro-electronics and

management. Some of these
technologies lend themselves to
decentralized adoption, and if
supported by a few centralized
services. including training and
appropriate public policies, can
transtorm the face of rural
Asia. The objective of research
support is harmonized devel-
opment of market-economy,
livelihood economy and na-
ture's economy.

Internalization of
Technology by
Resource-poor

Farmers

Agriculture extension and
development support-system
which has hitherto been top-
down and specilic commod-
ity/activily focused needs to be
restructured in the participa-
tory farming system mode in
the context of ensuring liveli-
hood security of resource-poor
farmers. They need a basket of
opportunities and choices to
utilize the limited resources
they have access to. Such em-
powermernt is a continuum in-
volving identification ot tech-
nologies appmpriate to specific
agro-ecology of a farm and re-
source-endowment of the
farmer, adaptation to both the
bio-physical and socio-cultural
conditions, internalization
through hands-on experimen-
tation. peer-group consulta-
tions., participatory training.
and translation into produc-
tion-activity by securing access
to capital/credit. support for in-
frastructure, marketing and
risk-aversion, and organisa-
tion for group action. ‘The
Biovillage Pilot projecl is an
exemplary attempt towards
achieving livelihood security of

the resource-poor through
technological empowerment
(Annex 1).

A Proposed
Integrated Intensive

Farming System

Dr. Swaminathan has pro-
posed an Integrated Intensive
Farming Systems (IIFS) ap-
proach as a possible pathway
towards sustainable agriculture
in Asia rooted in the principles
of equity. ecology. efficiency
and employment. [IFS involves

agricultural intensilication.
diversilication and value addi-
tion. Thus. it can help improve
both the physical and economnic
access to food and loster sus-

Luinable, food security at level of

each individual in a household.
The objectives are threefold: 1]
Increasing production, 2] ln-
proving livelihood security

Che Thily Star 5

through multiple sources of in-
come and 3) natural resources
conservation.

ITFS involves intensive use
of the resources of the farm. To
he ecologically sustainable,
such intensification should be
based on techniques which are
knowledge rather than capital
intensive and which replace to
the extent possible, market pur-
chased chemical inputs with
farm grown biological inputs.
Such a shift in the nature of the
inputs used is brought about
Lthrough integrated farming in-
corporating animal husbandry,
farm forestry and agro-
torestry. This second element of
the IIFS strategy provides scope
for organic recycling. A third
element of the strategy is value-
addition to every part of the
plant and animal biomass
through the establishment of
bio-retineries. On-farm and off-
farm employment then can be
linked in a symbiotic manner,
In the case of tarm women, who
are invariably overworked be-
cause of their multiple roles in
a1 household, [[F5 aims to re-
duce the number of hours of
work and add economic value to
each hour of their work,

IIFS leads to resource-based.
agriculture development plan-
ning. It involves soil health
care incorporating various
symbiotic and non-symbiotic
nitrogen lixation. 1IFS farmers
will maintain a Soil Health
Card to monitor the impact of
farming systems on the physi-
cal, chemical and micro-bio n%{—
ical components of soil fertil-
ity.

[t emphasizes on walter har-
vesting and participalory man-
agement by the user-communi-
ties. Crop and pestl management
practices such as Integrated
Nutrient Supply and Integrated
Pest Management wil]l bhe
adopted and their precise com-
position. chosen on the basis of
the farming system and the
agro-ecological and soil condi-
tions in the area.

Beside the energy efficient
systems of land, water, and pest
management. every effort will
be made to harness biogas.
biomass. solar and wind ener-
gies to the maximum extent
possible.

[IFS wiil produce and pro-
cess value-added products from
every part ol the plant or ani-
mal. Post harvest technology
assumes particular importance
inn the case of perishable com-
modities. 11IFS will be based on
both land-saving agriculture
and grain-saving animal hus-
bandry. Dl;ylan farming, the
reservoir o untaned produc-
tion potential. will receive due
attention. Seoil conditions, wa-
ter. agroclimatic feature, farm-
ers’ food security and market
opportunities will determine
the choice of crops.

~ Conclusion
‘It a mian takes 1o thonght of

"what is distant”. Confucius

wrote once. "he will find sorrow
near at hand.”

Discerning the future. how-
ever. is a difficult task. There
are too many unpredictables.

Yel, if the past reveals some
glimpses of the future, Asian
policy-makers and practition-
ers cannot rest on the laurels of
spectacular advances in the
preceding three decades. Food
surplus can dissipate overnight
from a failed monsoon or'a pro-
tracted drought. The year 1995
saw the steepest rise in the price
ol rice, corn and wheat than
any other time since the 1970's.
Self-sufficient Indonesia and
the Philippines were dunned
with exceptionally high im-
port-hills. And most recently
the sceptre of the dust bowl af
the thirties hung over Lhe
drought-stricken farmers in
Kansas and Oklahoma. Texas
and Colorado. Besides. shipping
lanes to food warehouses in
North America and Europe are
long and vulnerable. Globally.
stocks in granaries dwindled in
1995-96 to around 14 per cent of
the trend-use much below the 18
per cent food security bench-
mark. Food stocks in Asia
peaked to 133 million tonnes in
1992-93. For 1995, however, it
is 8% less than the peak. Be-
siddes. a diminished resource-
base must carry increasing
loads from population growth.

Disparities hetween minis-
cule elites and the impoverished
masses persist. They carry the
potential tor conllict,

In the cdecades ahead, the Key
to sustainable agriculture will
revolve around the small tarm
ers. their families and the in-
creasing number of women-
headed larmhouseholds. As the
Human Development Report of
1996 notes.; "An agricultural de-
velopment stralegy centered on
small farmers rather than large
simultaneously increases the
social efficiency of resource use
in agriculture and improves so-
cial equily Lthrough employ-
ment creation and the more
equitable distribution that the
small farms generate.”

The question. however, is
tension-tilled because small-
scale producers are increas-
ingly aware that agricultural
benelits, so far. have largely
been creamed off by rural
power-holders or articulate ur-
ban constituencies. Existing
social structures ollen block
them oft Irom participating in
decisions on resource alloca-
Linns.

As a consequence, their pro-
ductive potentials have not
been tully tapped. Nor wonld
Lthev strive to conserve the lite-
support systems that form the
base for food tor the future. As
enclosures of "Commecn Prop-
erty Resources” and their own
knowledge-system go ahead in
tandem. they have little stake
in a system that locks them and
their children into stultitying
redistribution of poverty.

I

[OVILLAGE is a pronatu-
re. propoor and prowo-
men development para-
digni that seeks sustainable
avriculture and rural develop-
ment by concurrent attempting
to resolve/mitigate the twin
development concerns of the
present time. viz. the creeping
degradation of the resource base
and the persistence of rural
poverty with/through technolo-
vies and interventions which
are environment friendly/
ecologically compatible, econo-
mically viable and socially
equitable.

Biovillage paradigm/ ap-
proach seeks to: i) mitigate re-
sonirce degradation through the
integrated use and management
of both the biophysical re-
sources (land and water) and the
human resource. to which the
rural households have access
individually (farm/households)
and communally (common
property resources as well; and

ii) alleviate rural poverty by
accessing the resource-poor (o
technology and new skills lor
income and deployment gener-
ating activities through techno-
logical and organisational em-
powerment.

ili) promote the growth ol
ecologically, economically and
socially sustainable villages.

Integrated use and manage-
ment of resources enables to
maximise income and em-
!}lnyment sustainably from
wth biophysical and human
resources through product con-
version and value addition. The
objective is to maximise total
income f(output and employ-

Annex 1 :

ment) per unit lrom the re-

sources (both biophysical and
human) by producing commodi-
ties to which the resources (hoth
hiophysical and human] by
producing commodities 1o
which the resources are capable
of and have a market; and not
solely to maximise the output of
specific commodities and prod-
ucts such as paddy. sugarcane.
milk, etc. per unit of resource
(or the productivity] often irre-
spective whether the resources
or not). Concurrently the design
for resource management sys-

tems includes the productive
use of unutilised /under utilised
COMINOI Proper resources
(grazing lands. waterspreads).

Further. the sustainable de-
velopment of the entire bio-
physical resources over which
the conununily exercises con-
trol or depends for sustenance,
is ensured by designing resource
managemeril systems for a spa-
tial natural resource entity
such as watersheds and plan-
ning for facilitating institu-
tions. infrastructure and sup-
port services for the community
which utilises these resources.

Mitigation ol persisting ru-
ral poverty is addressed
through technological empow:
erment ol the resource-poor and
accessing the usutruct ol the
COImon properly resources ex-
clusively to ihe resource-poor.

Technological empower-
ment is and integrated process
consisting of six steps; viz.

i. Identification of environ-
ment Iriendly. economically
viable, socially acceptable
technologies and interventions:

Bio Village

ii) Adapting them to not only
to the biophysical conditions,
but also to the specitic socio-
cconomic conditions especially
tailoring the scale ol operation
tor resource access and iman-
avement skills; internalisation
through training and skill im-
portation;

iiil Translating technology
into production and employ-
ment generation activities by
accessing to capital:

iv] Facilitating production
through support services and
access to infrastructure; and

vl Foslering group action to
bring about cost-effectiveness
in the use of infrastructure and
support services, to facilitate '
easy access to institutional
credit, to ensure sustainable
management and access to
usufruct rights of the common
property resources. and to pro-
mote the environment that fa-
cilitate total human develop-
ment.

Further, the strategy is to ac-
cess the resource-poor to a bas-
kel of income and employment
opportunities and facilitating
the choice consistent with the
resource availability, skill at-
tainments and management

capabilities ol the participants.

Strategies to realise biovil-
lage paradigm: The biovillage
strategies proposed for sustain-
ahle agriculture and rural de-
velopment are realised through:

i. Designing. testing and
adopting resource use and mair-
agemenl models
(farm/household) under differ-
ent biophysical (micro agroeco-
logical resource endowments)

and socio-economic conditions
(size of holdings, off-farm em-
ployment opportunities, work
ethics} incorporating manage-
ment systems of sustainable re-
SQOuUrce use [agronomic man-
agement. soil and water man-
agement. integrated nutrition
management and integrated
pest management) to increase
the productivity of the basic re-
sources viz. land and water and
human labour and thereby fos-
tering the integrated resource
use and management.

ii. Developing common
property resources COnNncur-
rently ensuring that the re-
source poor are accessed to the
usulfructs;

iii. Promoting facilitating
institutions and infrastructure
in support of resource develop-
ment;

iv] Improving the quality of
rural life by ensuring environ-
mental sanitation, drinking
water, primary health and ba-
sic education;

v] Promoting income and
employment generating activi-
ties of the resource poor based
on locally available resources.

vi)] Establishing biocenters
1o test. adapt and demonstrate
technologies and interverntions,
to provide information and
some basic support services,
and to serve as a focal point for
group action tor the partici-
pants; and

vii] Promoting group action
for all interventions all tull in-
terventions and full involve-
ment ot the participants at all
levels of planning and imple-
mentation,
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