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SCIENCE AND TECHNOLOGY POLICY AND THE STRATEGY FOR ITS DEVELOPMENT

1.1 India has a heritage of highly skilled artisans,
a rich culture and a people with a scientific temper.
The artisans formed the base of indu trial activity
during the pre-colonial and the early colonial periods
in India. They were the most important segments
ot thz scciety which took carc of all material re-
quirements of the society from item. of daily utility
to those required in war. Social, economic  and
political events that overtook history have made
their impacts on ditferent scgments of society, and
the state of _cience and technology as much as on
art, culturc and pattesns of living. This stream of
developments has di.placed the skill-base in the
country warranting a whole new order.

1.2 The colonial rule in India had set different 1ange
of prioritie for dcvelopment which was dictated by
political, economic and commcrcial objectives of the
Brifish Government. The need for finding markets
for the products of the indu trial Revolution in Britain
had to cut down competition from indigenous sources
of supply. There was no scope for any positive deve-
lopment of Science & Technology inputs for improv-
ing the traditiona; system. Lven the education system
was to crcate such manpower as the Briti h would
require in India and not any technical manpower the
local industry would require.

13. Despite these factors various scientific orga-
nisations; got established ‘rom thg middle of the 19th
Century and a scientific consciousness was created in
the country. The scientific and technological infras-
tructure created in that period has opened opportu-
nities In promoting a self-gencrating  scientific  and
technlogical tradition. The two world wars gave a

new inpetus fur the creation of organisations for
research and establishment of industries
The Shaping of the Science Folicy

1.4 The independence movement in India had,

among other things, laid great empha is on indige
nising industry and creating educationa] facilities in
science and technology. This spirit is incorporated
in the Constitution of India under the Directive Prin-
cipies of State Policy. India i. amongst the fsw
countries that have started on a firm foundation of
science and technology on achieving political auto-
vomy. In 195§, the Science Policy was evolved
and the scientific policy resoluticn passed by the
Parliament of India.

Different Phases of S&T Development in India
1.5 The first phase of S&T deselopment, spanning

a period of nearly a quarter centuty, i.e., 1947 to
1960 can be termed as the infrastructure and capa-
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bility building phase; the second phase stretching over
a decade (1970 to 1980) a the assessment and re-
crientation phase; the third phase, i.e., after 1980 as
the pertormance and accountalbility phase.

1.6 The first phase concentrated on the creation
of manpower and infrastructure. However, S&T
capabilitizs with requirements of agriculture, industry
and other cconomic sectors have remained weak
during the fir t phase.

1.7 During the second phasc, the dwindling
sterling balances and low nvestments in certain criti-
cal sectors compelled the Government to take a new
look at the science policy and plans. A National
Committee on Science and Technology was set up in
1973 and given the task of preparing a plan for
science and technology on the basi> of priorities of
economic development. A separate Department of
Science & Technology was created to follow up these
plans and programmes. Fiscal incentives were also
provided to vromote in-hou ¢ R&D in industry. This
brought science ang technology plans as integral parts
of the five-year plans. A Jarge number of R&D units
got established 10 bargamn for reduced payments for

technology through Indian engineering consullancy
organisation. With the reotienfation of the policy
and plans the R&D prcgramme, could cover the

enlire inncvation chain, Le., frem invention to inno-
vation to diffusion or delivery of specific products and
services. The Technology Policy Statement was
announced by the Govt of India in 1983 with the
objectives of development of indigenous technology
and efficient absorption and adapfation of imported
technology appropriate to notional piiorities and re-
source . The announcement of the Technology Policy
ushered the third phase which looked for accounta-
bility and performance. Its major aims also include
provision of maximum gainful employment to all

strata of society, especially women & weaker sections,
u e of traditional skills with focus on measures to
make them commercially competitive & preservation
of ecological balance. In addition. six technology
Missions were launched between 1985-88 for meet-
ing the immediste needs of drinking water, literacy,
edible oils, impunization, 1ural communication and
dairy products. Other steps envisaged for linking
R&D with economic activities have been the setting
up of technology development fund and risk invest-
ment mechanisms within the financia] institutions and
the Science & Technology Advisory Committies in
Economic Ministries.

The Imapect of the Science & Teclnolcgy Strategy

1.8 It is, however, clearly understood that the
Science & Technology Policy alure does not influence
the scientific and technological developments.  The
sectoral policies like the Industrial Policy Resolution,
The Health Policy, Electronics Policy, Computer
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Policy, Education Policy etc., play a very important
role 1n determming structure, concerned with deve-
lopments 1n technology. Consequently a fuil tledged
Ministry ot Science « Technciogy was created 1n
1985 encompassing various departments. In addi-
tion, the Sclence & 'Lechnojogy Aavisory Commit-
tees (STAC) in various Ministries are coordinated by
an inter-sectoral dcience & lecnnolugy  Advisory
Conimittee serviced by the Department of Science &
Technology.

The Impact of the Science & Technology Strategy

1.9 Commensurate with the economic models of
development accepted in the Five Year Plans, the
conceairation ot Sclence & ‘lechnology inputs have
been In Defence, and the Core dector of industries
apart irom Agricuiturc. The Services Sector and
Healia were at o given some attention. ‘The man-
power development concentratcd on  building the
techiical manpower in the country in higher institu-
tions of learning. It was only in 1980s with the
advent of the Sixth Five Year Plan that the failure
of the trickle down theory was accepted and a direct
attack on poverty made through poverty alleviauon
progtammes which looked at the poor man and his
economic problems in the rural areas. The avalanche
of schemes and programmes with :cience and tech-
nology inputs operated by a large number of Gov-
ernment agencies have been pursued. However, it
1s very clear that the majority of them are not very
relevant to the rural labour. The major thrusts are
available only in the programmes under Agriculture.
Even nerg it has not made an impact on removing
their poverty. Though science and technology in
Agriculture tias contributed to attaining self-sufficiency
in iood producticn, the benefits have not percolated
to all the farms. The incrcase in food production
has been from ihe regions well endowed with infras-
tructure facilities. The rate of growth of employment
in Agniculiuie has been far below the rate of growth
of Agriculture. Higher production, therefore
automatically did not oring higher employment. The
new technology in Agriculture also displaced the arti.
saas cupporting Agriculture ard lost markets for
some of their production. The pure science approach
followed in the laboratories did not benefit the arti-
sans and other szlf-employed persons who got out-
posted from agriculture in the developed areas.
1t al o created a flow of labour from the less deve-

voped agricultural areas into the better developed
arz3s for unskifled work.
1.10 The conclusions of the joint seminar of

Scientists, Technologists and Sccial Scientists held in
New Delhi in November, 1988 clearly underlines this
vast gap between the developments of science and
technology in the country and thc neglect of the

rural people who have not been found relevant to
that development,

Need for a Micro Approach in Harnessing Science

and Technology for the benefit of the Rural
Labour

1.11 Village level studies have borne out irre-
levance of the developments to the traditional artisans.

The potter, the cobbler, the black smith have no
jobs 10 :ustain mem 1n the vilages m their tradi-
uonal rolss and modes ot production Lhe traditional
artisan has become costlier & non-competitive 1n
ais present state of art.

The Infrastructure for S&T Developiment

1.12 A very huge institutional infrastructure for
research has been created.  The major complex is
vouncl of oclentiic ang Industrial Kesearch  with
torty two research isinutions. lhe Indian Councu
of Agnicurtural Research und  the indian Council
of Medical Research are cther major research orga-
nisations. About 496 rescarch instnutions have been
wdentined under 1ne s.eatral Government Depart-
ment. and about 178 mstituions under State Gov-
ernments. About 1085 msututions carrymg  out
R&> activities comprising associaticns of 1ndustries,
researcin toundations .et up by industrial houses or
philanthropic organisations, voluntary groups and
profcssional socicties nave also been identined. Apart
from these, there atc 155 universitie, engaged in re-
search. 1t has been assessed that the tota] stock of
sciencg and technology manpower generated by the
education system incrca ed to 2.6 million in 1985
from a mere V.2 mibon in 1950.

1.13 There are 27 Ministries;Departments curren-
tly providing science dand technology inputs for rural
development,

1.14 The expenditure on research and develop-
ment is estimated at around 1 per cent of the GNP
with Government funding &5 to 90 per cent.

1.15 In spite of all this the quality of life in rurai
areas has not improved. Majority of village do not
have basic facilities. Consequently, there is a ten-
dency to move to the urban atea, which are con-
gested.

1.16 The oncurrent Evaluation Studies of the
implementation of IRDP, which aims at a direct
attack on rural poverty have shown that marketing
is the major constraint, even when credit has becom:
available. Much needs to be done on the tie up with
skill and other backward and forward linkages. The
skill support programme viz. Training of Rural Youth
for Self Employment (TRYSEM) has not given the
support it should. Amongst thosc that have gone
into cclf-employment after training wunder the
TRYSEM, only 15 per cent have training under the
ed on the training imparted.

1.17 Organisations like NISTAD and over 36
voluntary agencies that have worked in rural areas
have established the need for intensive linkage build-
ing and catalytic actiop in cocrdinetion. The expe-
rience of BAIF, Gandhigrsam Trust and a host of
others who have taken up grass-root level organisa-
tion has proved that cach rural pocket is a micro
socio-economic environment thi!  requires  specific
treatment. A number of success®ul interventions and

practical metinodologies of tcchnology transfer are
pursued,
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1.18 T'he Suience Advi ory Courncil to the Prime
Minister who wecre involved in  preparing an
“Approach to a Perspective Plan for 2001 AD . Role
of Science and Technology™, have come to the con-
clusion that the science angd technology agencies have
not been able to fully participate m the economic
development of the country through a well planncd
mechanism of integration of Science and Technology
with development plannipg. Many of the specialised
agencies have functioned in isolation and somet.mes
even at the co t of one another. According to them
there is an urgent need for integration of science and
technology plan with development plans to achive the
social and cconomic goals sci before the country.
Their main recommendations ate @

(1) Plan. for S&T must be geared directly
towards mecting the basic needs of the
population. (I'ood, Housing, Health, Emp-
loynient & Education) and modernisation
of infrastructure in  such major service
sectors as energy trnwspore and communi-
cations: besides, support for relevant re-
cearch and development in adequate mea-
sures.

(2) Carcful planning of mutcrial technology is
essential for national devclopment, ranging
from housing for ihe poor to chips for new
compuiers,

(3) Development in informaticn technology to
be harnessed for the natiomal efforts in all
area, ranging from health to  technology
assessment and forecasting

(4) Lo cnsuie that industting growth goes hand
in hand withl greater ecunoiogical capaoi-
ity.

(5) There should be no conflict between work-
g towards the prunaiy sucial goal ot tie
nation and promotiig an cfiicient interna-
tionally competeitive mdustrty with a  zet-
tamn export crientation.

1.19 They have uggested thg cstablishment of a
National Science « lecanclogy Commussion, to help
in 1ntegrating S&1' into plunmng, to identity appro-
priate techinotogy missions, and to coordiante and
wheaever necessary to manage colicboration betwuen
the ditferent agencies of the Goverument concerned
with technological development, ¢conomic planning
and financia] resources, as well as with privatec and
public .ector ndustry. I'hey havc also recognised
that a concerned cftert is necessary to identity speci-
fic S&T inputs required for achieving the targets set
in the economic scctors.

1.20 As pcinted out by the National Committce
on Sciency & Technology m 1973, overall {unding of
scientific research thould be decided by considera-
tions of the econmomic or social importance of the
fields rather than by considerations of absorbtive
capacity of the agencies and institutions. To ensure
this it would be very necessary to bring harmony 1n
the development of various S&I sectors relevant to
the nationa] needs and assess the inter se priorics
between them, to optimise finan.ial resources and
time utilisation. Priority areas wovld have to  re
identified and time-tavgeted goals defined, to make
the right interventions.
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TECHNOLOGY INTERVENTICNS & WORKING
AND LIVING CONDI!TIONS OF RURAL
LABOUR

2.1 lhe mam findia2s o the study show  that
rural labour has certain dcfiniig characteristics, and
that teclinology to cuit these, aie 1.w, and the exist-
g ones are welcicatly disemnaicd.  Largely, the
process ol technology ¢ evelopment aself, has not
been adapted 1o cawer w0 the needs of the ruwal
worker. bections of these w-rhers who need priority
fucus aie wonin and child workcr, and hill and
forest labourers. The 12-ults atier the analysis show
thet instifutional and poecedural changes would be
required to change the present situation.  Be ides,
the direction ol R&D would Lave to focus more .m
raral labour needs and on ccitaia specific activi.es
and occupations.

2.2 Rural labour, bo i o «griculture and non-
agricuiture dependence, have ocer identified as a
group largely in need of the rupporn functions which
can mmpiove their efliciency and pioductivity at woark,
and then quality of afe. Tochao'ogical interventions
have to o¢ designed kesping in m nd the large nau-
ber. of vural labour anl that diflcient regions have
specific labour problems with varying growth patterns.
The dimension of the problemis be'rg wide, prioriies
need to be ccotablished for sysien.atically addressing
it. Technclogy mtervention can de following thing ,
raise productivity to geuerate a surplus, diversify
work possibility for alternate emspioyment, review &
improvise on {raditional activity & practices. Tech-
nology use and adopiion is scverely hampered by
lcw atlordability among t rural workers. Design
and dissemination of technologics must be doue,
keeping this into consiCeiation Cuniributed by Mis,
Development Alternatives, New Delhi. Innovative and
improved crdeit mechanisms are required to extend
the reach of the labourers.

Tecknology for Special Categories
Labour

amongst Rural

2.3 There are certawr special category of rural
labour which require spccific treatment, The largest
percentage of women workers in rural areas are en-
gaged as agricultura] labourcrs, traditionally doing
activities likc transplanting, w'nnowing, cleaning and
grading which are unskilled, low paying and ardous.
Amongst the crafts, a Irrge number of women aic
found in textile related work and i other handicrafts.
The division of labour, especially in agriculture has
displaced women towards unskilled work. Small and
marginal cul'ivators amongst women find themselves
ill-equipped with very little information. The role of
technology in the lives of  women workers in rural
areas must be specific o the major activities they are
engaged in and help imrrove their quality of life. In-
formation technology has a special role to play
amongst women workers, {Technology intervention

must provide enough income to the houschold so that
child get an opportunity to educatz themselves and
eradicate child labour by devising innovative methods
to replace children specific activity, e.g. bangle making.
Hill and forest regions havz certain special charactris-
tics. By carefully exainining the requirements of these
people, innovative technology and better water re-
source management practices can be adopted. Addi-
tional opportunities through forest related industrics
and throgugh plantation work to refoiest land may be
created.

Imperative of Technology for Rural Labour

2.4 Due to seasonality of work amongst rural labour
s.multaneous work in two distinct directions, both of
which are not possible to achieve without suitable tech-
nology intervention, is required. They are increasing
prouctivity and returns from present activity and
diversification into other income generating activity.
Technology to suit rural labour should be economically
viable, affordable, adaptable, relatively simple level of
technology, have low level of external dependence and
should be in consonance with socio-cultural factots.

Technology for Agriculture

2.5 The information on traditional and contempo-
rary technology used in agriculture is given at anne-
aure T & 11 With the use of advencgd equipment agri-
cultural workers are displaced. The categury of labout
which is affected most ar: women and child workers
who are first to be displaced, To increase the efficiency
of traditional equipment some improvements are neces-
sary, R&D in this arca are either at a semi-proven or
lab stage of development. Contemporary tools and
equipment developed ars economically viable only at
a scale of 7 to 15 acfes of land holding and intensive
cropping patterns of 2-3 crops—-making them less ap-
plicable for rural workers and for small and marginal
farmers. )

Technology for Resource Management

2.6 Another important area to be considered for
omall and marginal {armerr, is one relating to resource
management. Soil and water are of special relevance
here. Traditional pracrices and contemporary techno-
logy are reviewed in Annexure-1II.  Contemporary
developments in the area of scil management relevant
for small and marginal farmers are either semi-proven
or field tested but ymall farmers are not aware of them.

Technology for Artisans and Crafts-Persons

2.7 In the case of rural artisanal activity, both skill
and methods adoptid fcr work have primarily been
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traditional. Information is passed from one generation
to another by word of mouth and the scale of work
found in a limited eeoz aphical area is not sufliciently
large to adopt cap.tal intensive, mechanised techniques.
Ag may be seen from the annaxure 1V the technology
development in the arca of artisanal work and crafts-
manship has been few and far hetween except in wea-
ing, tanning and potfery.

Technology for Infrastructure and Szryvice

2.8 As shown in anuexure-V these areas in rural
India have been flooded with indigenous techniques
and local material use. Advanced and newer techno-
logies have not reached the target group duve to rea-
sons of affordability, lack of access to information,
socio-cultural practices.

Recommendations

2.9 Following recomuncrdaions are made in specific
areas for technology interventions to improve producti-
vity of rural labour and their quality of life :

Agricultural Activity

2.10 The major areas where interventions must be
made are:

., The adoption of mechanised agriculture,
must be accompanied by programmes for
diversifying employment  opportunities, to
absorb the displaced labour.

. Adequate agricultural equipment and tech-
nology should be made available for a land
holding size of 2-5 acres so that it is afford-
able for small and marginal farmers and
rural labourers.

.. Technologics to reduce drudgery, specifically
in the areas of inter-culturc and ylant pro-
tection, cleaning and grading are required.
These should be designed to meet the nceds
of women workers.

,, Less attention is given to storage, packagine
and transparing of grain. Equipments and
affordable machinzs need to be developed to
remove the inadeguacies and minimise losses
of foodgrain, oceuring due to lack of proper
facilities in tl.cce aregs.

Resource Management
2.11 The major stens required for this are—

» Information on newer praciczs developed,
needs to be disseminated more efficiently.
Training facilitics need to be both wides-
pread, and area specific.

., The provision of seceds, manuring material.
and information on  cropping altcrnatives
must be stepped up for small and marginal
farmers.

. R&D neceds to be done in the areas of ero-
sion control, land reclamation and water
lifting technigues to suit the requirements of
small and marginal,

Artisanal Activity

2.12. Technology' upgradation and development in

this arca has to keep the following aspects in mind:—

”  Increase of productivity and efficiency  is
necessary for assuring higher returns,

Product diversification is necessary in  this
area to assure markctability and procure-
ment of better p-ices.

Support facility while disseminating upgrad-
ed technologies and tools eg. financing,
marketing and training arc to be incorporat-
ed in the technology package. This can be
area specific.

For traditional skill and craft to be preser-
ved, supported and upgraded it is necessary
that technology specifically caters to  the
exact needs of artisans. Detailed need iden-
tification studies would be needed for this.

In the present context, there are few programmes
and projects that are engaged in specifically catering
to the needs of artisans,_ crafts persons. A case study
of potters and fire-clay technology has been presented.
(Ref. Case Study 3), as one such R&D project under-
taken, which establishes links with needs of the pot-
ters, provides innovative technology and directs pro-
duct diversification to cater to a basic need.

Work in these areas should be initiated by starting
work on documentation research on technology up-
gradation and preduct diversification should be given
importance.

Infrastructure and Service

2.13 Technology intervention in each of these areas
needs to be looked into separately.

Drinking Water

2

Step up the distribution of information and
accessibility to proper drinking water faci-
lities.

Programmes implemeoytation for sinking wells
and pumps must be carried out effectively.

k2

Simple and inexpensive methods of recharg-
ing ground water levels are important, for
which innovative technology needs to be
developed. These methods must be explain-
ed to the people in rural arcas.

Health and Sanitaiion

?3

Manufacture and distribution of medicines
for rural areas needs, must bc increased.



Shelter

bR]

9
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Social belief and community attributes play
a major role in the acceptance of a techno-
logy eg. in sanitation. Awareness program-
mes and information transfer arc neccssary

to be undertaken. Communication techno-
logy has a role to play here.
Traditional health find greater acceptance

amongst these people. These skills and know-
ledge should be upgraded and promoted.

Use of low cost and energy efficient materials
and designs should be promoted for both
formal and non formal housing practices
Regional variations and resource availabi-

lity are important aspects to be kept in mind
while building.

Fuel and Fodder

E3]

Due to shortage of firewood and restrictions
on timber use, alternatc fuel sources must
be provided. Their use must be promoted
through local production.

Provision of facilities for fodder and graz-
ing is necessary for livestocks to prevent in-
discriminate srazing and cutting ol grass,
which denudes the land. Rotational grazing
and community based management practices
of grasslands is important.

Communication

s

1

This field is extensively covered by highly
sophisticated means, their application fot
rural areas is increasing. However, access
to this is difficult and expensive. R&D to
reduce costs must be done.

Infrastructure and service development should
be incorporated in employment generation
programmes.

Education

kb

The thrust has been towards literacy in rural
areas, with the educational programmes
constituting of opening of more schools—
without their proper management. This
should be altered to include socio-cconomi-
cally rclevant subject areas,



SNe. Activity

Approx._

ANNEXURE T

TRADITIONAL AGRICULTURAL T CHNOLOGY

% Labour
Utilisation

1. Seeding Machinery and
Planters

3. Inter Culture and
Plant Protection

4, Harvesting and
Threshing

" NOTE: 1. Cost of equip}xient varies KiEﬁly due to Jocal production‘

90

60

90

90

Traditional Eqpts. with S.No. Activity ApPprox. Traditional Eqpts.
Improvements/Modifications % Labour Improvements/
Utilisation Modifications
Ploughs wooden and iron 5. Winnowing, Cleaning 80 Hand winnowing
Harrows & ‘Bakher’ or and manual operation
‘Guntuka’ wooden land- Grading Sieves
levellers.
Wooden ‘tifan’ Sced drills 6. Crop Processing 80 Chaff.cutters
Manual Transplantation Disinfection Neem
le.ves
7. Storage 95 Farth compaction
structures or ‘Kuthia
Khurpi ‘Spade Hoe— 8 Packaging 100 Gunny bags.
‘Mummuty’ Hand driven
Weeder
Sickle, Stone Thresher 9. Tiansporting of Grain  60—75 Carts Bullocks

Annreals for Pounding

2. The status of this technology is ‘proven’, being traditionally used.
3. Activities performed by women & children.

Horse driven

A INFXURE II
CONTEMPORARY AGRICULTURAL TECHNOLOGY
S—._l\—loﬁ.mActivity ) Approx. % Lab Ec;ntemporary Metho's &  Status of Initial éapital Re?née of
Utilisation per  Technology used/Developed Technology Cost in Rupees costs Exclude
Activity Operational Power-Driver
Hand-Driven
1. Tillage 90%, Animal Chisel plough, Land lcveller, Semi-proven 200400 800 —18000
Trencher, Ridger, BloJc
Reuddur, Rotavator
2. Seeding Machinery and 60% Seed drills, Applicators, Semi-proven 250—400 90016000
Planters Paddy transplanter, Potato/
Sugarcane planters. \
3. Inter-Culture and Plant 65% W _eder, Digging Of, Prototyp. prefield 8—150 250—10000
Protection Rotary dusters and sprayers  Tested/proven
4, Harvesting and Threshing 609 Olpad Thresher, Agro- Proven 60200 3000—20000
stickles, Potato digger, Pad y
thresher, Combine harvester
5. Winnowing, Cleaning and 5% Sack holdcr, Seed cleaner cum Lab stage/Seni- 350 ~2500 5000—20000
Grading Grader, Paddy winnower proven
6. Crop Processing 80% Dehuskers, Decorators, Semi-proven 8§—250 2500—10000
Shellers, Handchaff cutters
7. Storage 95% Bamboo structures/Rins/Silos/ Semi-proven 15—150 175—5000
Passive ventilateo structures
8. Packaging 1009, — Variable Rs. 2000 To Rs. 5000/
(Approx.)
9 Trensporting of Grain 60 %—~75% —

NOTF

wotd ==

1590 Lab./91—3

Rs.15000/- To Rs. 2000/-

Intensity of its utilisation per activity is taking into account all scales of agricultural activity.
. Capital cost calculations are manufacturing costs, they will vary over states.
. Cost stimation is on 1980 prices.

(Bullock Cart) (Approx.)
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SOIL AND WATER MANAGEMENT (TRADITIONAL & CONTEMPORARY PRACTICES)

Ne Resource

SOIL MANAGEMENT

1. Seii sampling
2. Seil fertility and

cultivatien
3. Soil conservation

4. Frosion control

§. Reclamatien

WATER MANAGEMENT

2. Water lifting

) T?adi&;uallyﬁ ) Eo;ltcmporar? q"cﬁcm*ol;wgy Status of Tech Im;;lcmcntation Cos s;;r unit
used Technology Practices D.v.lopted Unit Cost Range
Practices In Rs.
Soil testing pots/Soil sampler Manufactured/ —
Dung pits, slarry Farm vearthare Biogas Semi-proven Ficld Hectare 250400
Humous Green marking, Green & Blue  tested.
- Algae, Seed-coating
Gully erosion control, Soil erosion sample, sedimenta-  Semi-proven, Hectere 9,000—10,000
Mixed cropping. tion—control, cropping
alternatives.
Bench terracing, con- Grasses & Se d cultivation Semi-proven Hectare 400—800
tour-Bunding Contour burnding, terracing
techniques.
— Correction of acidity, Tree Field tested Hectare 2,500~ 5.400
plantation on alkali soil, etc.
1. Water censervation Gulily Plugs, Check dams, Patter Discanarow, Moisture Semi-proven Unit 3,000-8,000
Mulching. conservation, valley lands. Fijeld ested
‘DHENKLY’, Swing Bank«t Lift Handpump, Lift irrigation — — 70,000-—150,000
Persian wheel, WHOT. Proven pumps, Rotary pumps. 20,000—25,000

3. Water Irrigation

S.Ne. Craftsma;siip; & Artisanal

Skill

1. Carpentory

o]

Blacksmith

3. Pettery

4, Masonary

5. Steme cutting & carving.

6. Leather works

7. Weaving

8. Local Handieraft, wood carving,

Drip irrigatio, Inverted Tile/Mole grains, Open ditch
Siphon. Improved irrigation practices

Field testing — -—

;A_;:mge cost from [ntcg;at;deatc?&cd Dcvc]c;;r;xcnt Programme study funded bv World Bank-India/IfP/J&K/Orissa.

ANNEXURE 1V

TECHNOLOGY (ARTISANS & CRATTSPFRSONS)

Gauge.

Hammer, Tongs, Chisel, Tapes & dias files,

polishing rig.

Wooden/Stone wheel, Wooden Mallet, Sticks,
Convey Stones, open hearth firing. glazing with

natural oils etc

Tradit-io~na.| ’Fc;hnT)logy/Equipmcnt used.

Ade, Chisel, Plan, Screw Driver. Marking

Upgradations & Improvements on

Electric Saw ; dnlls,

Improved Kklin, extrusion press, design &
clay wax moulds and glasing techniqueg

Plumline, Hammer, ‘K ANN1’ wooden battons

RASP, Tron headed Mallot Templet.

Trowels’ Ch.isls, Stone breakers. Files, Drill, —_—

Knives natural vegetation (babul bark) & Oils Mechanised training & spinning techniqucs

Wooden Spindles, Charkhas, Frames for war-

ping, natural dyes, & bleaches, wooden

Bobbins, Shuttles, and Bamboo pedals &

Combs.
Traditional tools

jvory inlaying bidri, chikan)

SOURCE : —Art in Tndustry through Ages—Monograph series Bengal, Bombay & Madras Prcsidencies.

—~Metalcraftesmzn in India-Meera Mukherjee
—SRUTI Report

Improved looms, Pirni, Shu'itles and
pedals & combs using durable material
& with better design.
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ANNBXURE V

TECHNOLOGY (HUMAN WELFARE & COMMUNITY SERVICE)

Objective

Traditional Methods and
Technologies used
(Some Examples)

1. Better drinking water

|

. Better h alth, Satation

dispo «!

. Improved shelter

. Access to Encrgy, Fuel

. Access to Fodder and

Manure

. Better communication,

information & transport

. Education

Wells—Kutcha/Pucca Natural
resources

Herbal, Ayurvedic, local
medicines.

Locally found materials, wood
Biomass/Mud/Stone/Home
cased structures.

Wood, Sawdust, Coal, local
Chulhas.

Traditional Humus/Manure
production,

Practical, Indigenous knowledge

usually traasferred informally

Contemporary Methods and Technelo-  Status of Technelogy

gies used (Some Ex mples)

eyt o ey ——

Proven/Manufactured

Water resource & lifting devices, water
purification/Well development Ground
water extraction techmques, etc.

Disinfectant use, innoculation, vaccima-  Proven/Manautactused

tion, medical welfare, women & child
care, sewage & waste disposal techniques
& devices.

Improved earth construction Rooling
materials & prefabricated material. Fred
brick ACC, GI Sheet, etc.

Windrills, Solar water heating, Drivers,
Timber Kilns, Cookers, Photovoltaic
pumps & Bulbs, energy efficient Chulah,
Biomass, Micro-Hydro Turbines, bri-
quetting from Bromass.

Proven/Manufactuiod

Piroven/t 1eld tested

Biogass slurty, Manure processing Field tested
techniqu.s, improved variety of grasses

& Podder.

Remote sensing, Telecommunication Preven

means, Radio, Television etc.
Educational devices, better and relevant  Semi-proven.
programmes. Use of media, Puppetry,

ete, for innovating programmes of
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IMPROVEMENTS IN LIFE OF RURAL
WORKERS THROUGH APPLICATION OF
ERGONOMICS

3.1 Ergonomics is the scientific study of the rela-
tionship between man and his working environment.
The application of ergonomics is particularly concern-
ed with the design or redesign of working method,
equipment and physical as well as organizational en-
vironment within which work takes place. The main
aim of ergonomics is to heighten the quality of life of
human beings in work conditions (Grandiean, 1982,
September, 1984).

3.2 The application of crgonomics can help in the
following three ways to improve the life of agricultu-
ral workers —

(a) By increasing the productivity per man-hour.

(b) By reducing the drudgery involved in vari-
ous operations.

(c) By minimizing the occupational health haz-
ards.

These threc objectives can be achieved by adopting
the following techniques :~—

(i) Use of equipment|job aids for manual opcra-
tions.

(ii) Use of improved equipment for various opera-
tions.

(iiiy Ergonomic design of cquipment and work
method.

(iv) Improving the physical work enviropment and
provision of personal protective wears to the
workers.

(v) Adoption of proper safety measures.
(vi) Educating the workers and employers.

The text ahead discusses these techniques in detail.

(i) Use of equipment|job aids for manual opera-
tions.

3.3 There are many operations in agriculture e.g.
transplanting, groundnut decortication. By using eq-
uipments, the drudgery in these operations can be re-
duced and the productivity will increase.

(i) Use of improved equipment for various field

operations.

The traditional agriculture utilized mainly manual
and animal power whereas use of mechanical power
also came-up recently. Equipment for  diffcrent
agricultural operations and suitable for manual, animal
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and motor power are commercially available in the
country and many more are being developed in vari-
ous research institutions.

(i) Ergonimic design
method.

Ergonomic  principles should be followed in
the design of agricultural equipment and work method.
It will help in fitting the job to the capabilities and
limitations of the worker. Thess basic principles are:

of equipment and work

(a) Use of anthropometric data of user popula-

tion in design of equipment and work pla-
ces.

(b) Use of Bio-mechanical principles in equip-
ment|work design.

(c) Adoption of work physiology principles in
equipment|work design.

(d) Job design as a basis for motivation of wor-
kers.

_(iv) Improving the physical environment and pro-
vision of personal protective wears to the workers.

3.4 Here the term physical environment includes
thermal environment and other work conditions such
as vibration, noise, dust, chemicals and exhaust om-
missions.

(a) Thermal environment.

In agriculture, most of the operations are car-
ried out in sun, rain, or cold (for e.g. tillage
in summer, puddling and transplanting in
rainy season, threshing in winter etc.). 1If
the ambient conditions are extreme, the
work output can be improved by making
suitable changes in work timings, during
summer, by arranging rainwears in rainy
season and by providing warm garments
during winter. These steps will help in mini-
mizing the health problems of agricultural
workers. For the tractor drivers, it is im-
portant that tractors are provided with
hoods to give protection from extreme wea-
ther conditions.

(b) Vibration.

A particularly important source of danger to
which a worker is exposed in machine ope-
ration is mechanical vibration. The low fre-
quency ride vibrations in tractor operation,



Vibrations of the handles of power
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and power Uller bhandle vibration, are the
malters of serious concern for work output
and operators health. In the operation of
power operated knapsack sprayers also vib-
rations are tiansmitted to human body thr-
ough back and discomfort is felt. The grea-
ter the capacity of mechanical vibration for
setting up synchronous vibrations in  the
body or parts of the body, the more dang.-
rous they are.

tiller arc
generally in the frequency range of 20 to
250 Hz and cause arm ailments. Propcr
handle design needs to be done to isolate
these vibrations so as to remove the drud-
gery in power tiller operation.

In case of powered knapsack sprayers operation,

vibrations mainly arise from engine. With
the engine speeds in the range of 3000 to
8000 rpm, vibrations are most likely to peak
at 5—130 Hs. These vibrations can be at-
tenuated before reaching the users back by
resilicnt engine and pump mountings and
cushion pad between the machine’s frame
and users’ back.

Thus, there is a need to bring the vibration haz-

ards to the notice of research engineers
and manufacturers of tractors, power tillers
and power sprayers for making necessary
improvements so that operators’ health is
safeguarded, drudgery reduced and produc-
tivity increased.

(c) Noise :

Chronic exposure to noisc may lead to heating

loss depending on the source intensity, fre-
quency content and time duration. Audiolo-
gical surveys have been carried out on trac-
tor drivers in many countries and it hay
been established that there was hearing loss
due to tractor noise. Traclor and power
tiller manufacturers should be asked to give
due attention to this problem. At the opera-
tors’ level, use of ear protectors can help
to reduce the noise hazards to some extent.

(d) Dust: i

Dust is often unavoidable in agricultural work.

During land development and tillage opera-
tions (especially with dozers, tractors and
power tillers) soil dust cause a lot of irrita-
tion to the operator. Threshing and chalf
cutting are other operations  where the
operators are subjected to organic dust ca-

¢ DRAETEN
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necessdly, swlable protection o ihn g ol
cloth of face mask may be provided to the
operator for avoiding the dust problems.

(e) kxhaust epunissions.

Exhaust gases are much more dangerous than
dust. All internal combustion engines give
off toxic gascs. In open also, tiiere 55 cnouga
concentraiton of cxhausi gases mnear tae
engine to give harmful cffects such as head-
ache, nausea, weakness, dizziness, and irri-
tation of lungs and eyes. When it is feasi-
ble, the best arrangement is to discharge the
exhausi upwards and well above operators’
head.

() Chemicals.

While opcrating thie plant prowciion cquapinent
the workers are subjecied to pesuude pow-
derspray which cause skin and eye imua-
tions. It innaled, there is a problem of poi-
soning also. It has been reported that in
our country, 193 pcople were aflected in
persticide application operations  and 713
of them died during threc years i.e.
1986—89. By the w.e of gloves, apron,
mask and goggle, these possibilities can be
averted to a large cxtent.

(g) Lighting.

Lighting 15 an 1uportant factor aflecting the per-
formance and workers’ safety. For agricul-
tural work in the open, there is always suffi-
cient light 1t nuimal working hours. How-
even in closed »paces (cg. chaff cutter instal-
lations, Dal null) or while threshing during
night, the bghting s often poor. Minimum
light intensity i.e. 300 jux should be avail-
able at the work place during such opera-
tions.

(v) Adoption of Proper Safety Measures.

During the operation of various agricultural machi-
nes, accidents take place resulting either in loss  of
life or making the people physically disabled or caus-
ing injurics. As per one survey, such injuries account
for nearly a tuird of all rural injuries. Two of the
major equipment which are involved in accidents are
threshers and chaff cutters. Studies on thresher acci-
dents reported .hat 73 per cent of the accidents were
caused due to hwman factors like inatientiveness un-
skillfulness, overwork, physical incapability, 13 per
cent due to machine factors like improper feeding
system, 9 per cent due to crop factors like short crop,
and about 5 per cent due to environmental factors
Like inadequate light, very hot weather etc. Such acci-
dents can be reduced by providing safe feeding sys-
tem, designiig  uitable work place layout, training
the operators properly, following  proper work-rest

R Toem e Tight during  night

Cowelnier, svordine
weanng loose gavateurs, and cairying ouy the opera-
tions properly.




(V1) Educating the Workers and Employers.

A man doing physical work is looked down in our
society. There is a need to establish ‘Dignity of Lab-
our’ (Dewan, 1982). Ergonomics is still a new con-
cept in Indian agriculture and it is necessary to create
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shown on

greater awareness about its contribution in improving

Improvement in productivity and reduction in dradg ry by use of improved equipment (manual and animal opetated)

()Seration

MSNO‘

1. Land development

2. Seed bed preparation

3. Stubble/trash collection

4. Sowing

5. Trrigation

6. Plant protection

7. Weeding and inter-
cultivation

8. Harvesting

9. Threshing

10, Maize shelling

11. Grain cleaning

12. Coconut dehusker

Existing equipment svstem

Spade and pickarc are used to dig the soil for
land levelling, channel making, bund formation
cte. Qutput is about 3 ro 4 m of soil handling

per manday. A lot of drudgery is involived.

With an animal ar.
has to walk 200 | .1
(as three passes are required for complete

ploughing). Capacity of the plough in a single

pass is 0.05 ha/h.

Operation is done manually in bending posture.

Qutput is about 0.04 ha per man-day.

With country plough, a person has to walk
33 km for sowing of one hectare area (for
30 cm row spacing) and 2 persons are
required. Quiput is v,06 hajh.

For operating swing baskets, 2 persons are
required. Discharge at 0.6 m head is
about 5 m /h.

With spray-cans a person has to walk about
33 km (for 30 cm row spacing) for covering
one hectare arca.

With hand hoe, the operation is done in
squatting or bending posiure. Qutput is
0.025 ha/man-day.

For harvesting of wheat output with a local
sickle is 0.07 ha per man-day.

In wheat threshing output with manual
beating is 20 kg/day. With bullock treading
(4 bullocks —~1 person) the output is 280
kg/day.

By beating or by using sickle output is 5 kg/h,
The operation involves a lot of drudgery.

Operation is done manually using sieve by one
or two persons. Output is 80 kg/ha for 2
persons,

Manually, with sickle a person can dehusk
about 100v nuts per day.  But the work
involves heavy drudgery and risk of injury.

the quality of life of workert..
ners|work managcrs cmployers need to be persued for
giving duc regard to ergonomic principles. Program-
mes highlighting various ways of improving producti-
vity and removing drudgery should be prepared and

country plough a mim
v Cover one hectare area

The equipment desig-

national T.V. Network.

Improved cquipment system

For land levelling anumal drawn soil scoop/bnck
scrapersare available. Gutisio2 «04m of soil
movement per hour. For channel and bund
formation, animal drewn furrower and bund
formers are available. Capacity is 20 to 30 m
of soil movement per hour. Drudgery is
reduced.

With an animal drawn mold board plough a
man has to walk 67 km to Cover one hectare
area (as only onepassis required for compleie
ploughing). Capacity of the ploughin asingle

pass is 0.05 ha/h.

With the help of on animel diawn  patela
harrow, a pcrson can collect stubbles/trash
from one hectare area in a day. Tke worker
does not have to bend excessively and thus
drudgery is reduced.

With three row sced-cum-fertilizer drill, a man has
to walk only 11 kayha. Output is 0.12 hath.

For operating Atrchemedian screw one person is
required. Discharge at 0,75 m head is 20 m 3/ha.
Low lift high discharge hand pumps are also
available.

By use of sprayers 2 or 4 lines can be covered at
a time and walking effort is rcduced to half or
one fourth.

With wheel type weeder, operation is done in
standing posture. Output is 0.1 ha/man-day.

Tor harvesting of wheat, output with an improved
sickle is 0.09 ha per man-day.
With animal drawn Qlpad thresher, output is

280 kgfday. Ilere operator sits on thresher and
walking is eliminated.

By using hand operated maize sheller, output is
80kg/ha. Withatubulur maize sheller, the outpu.
is 20 kg/h.

With hanging type or pedal operated cleaner, out-
put is 1.5 q per man-hour. Drudgery is also
reduced.

Using the husker, output is about 1000 nuts per
Ipan-day. Drudgery is reduced and risk of
Injury is minimized.

Note : (1) This st is notexhausuive, It only itiustrates th: role of some improved manual andanimal drawn equipment inimproving
productivity and reducing drudgety.

{iy) Power threshiet have become very common in rutal aregs.  Their use increases labour productivity.
(ili) Source : Shamugham, 1982; Ojha, 1984; Singh and Bhardwas, 1985; CART, 1986: Kachru etal, 1986; Shrivastawa and

Duse. 199v,
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EMPLOYMENT., WAGES AND EFFICIENCY .
THE IMPACT OF TECHNICAL CHANGE ON
RURAL [ ARGUR

£1 In accordance with the ~=oley  objectives i
cmplovmen  gencratien and poverty alleviation,! fhere
15 considerable concern that technological progress in
India follows the inappropriate paticin of substituting
scarce capital for labour. Inappropriate in the sense
that the producinity of labour-—and corre pondinely
wages~-have been rased for only o <mall part of the
labour force Inappropriate alse in the sense that not
only may systemic inefliciencies arise (e g. interrupted
supolies of n:.2csary anput  uch as power or m-
sufficient training of workers}, but, over the long term,
the eco’ogical balonce (for seompelc in agicul vie
and fisherics) is severly dislocated Changes in the
ecologieal bal mice merease the cost of production o1 d
2ffectively et an obsolute limit to potential output

4 2 There iy particular concerr that the labour
displaced in the process of technolngical modernisation
is female. Investment in capital intensive industries
such as rice mills, textile mill\, plasticc production
have superceded cottage industries and home-based
activities which traditionally provided an income for
women. Moreover, the introduction of improved techni-
ques and technologie aimed ot increasing productivity
have often reculted in men taking over women's
traditional occupations--and assuming the upgraded
<kills and higher returns that come from working with
the new technology.

AGRICUT TTTRF
4 3 Trrigation and the HYV Technology

By itself this has a pocitive impact on lebow use
Irrigation coupled with HYV sced, allows more in-
tensive use of land Relative to trad:vbonal crop
varieties HYV would need greater carc in sowing,
transplanting, weeding (if peticide and weedicides
are not also introduced) The hicher yields would re-
quire more labour for harvesting and threshine (if
these operations are rot mechinise®)  The shorter
duration HYV enable mvlti-cropning thu  ~gain in-
creasing labour use The actuol increase in labour
demand differs from cron to crop and reeion-wi e
However, the net impact of HYV technology on
lahonr absoration is diffic 11t to commnte for the reasons
discussed helow

4 4 Mechanisation usually accompanies the uce of
HYV technology, though the pace varies across regions.
While mechanisation is not a necessary condition for
the adoption of HYV technologv the two grow tog~ther
hecan e of the skewed distribution of cultivate 1 aien
ond the hinses in the credit market fovonrine invest-
ment in mackines bv large farmers (The negative
«Teety of mechanication are discussed latery Hepce
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1t becomes difficult to gauge the po itive effects of the
HYV n wolation from the effects of mechanisation.

4 5 There are thice categorics of labour employed
on farms family, permancnt and casual  As poted
obove, the overall demand tor labout ncieases with
HYV technology But the effect it has on the various
types of labour varies.

46 As HYV incicases labour demand, it also in-
creases incom, fevel . While increased labour demand
acts as an ind ~ment foi more family labour to work
on the farm, the higher mcomes of medium end smail
{rather than marginal) farmers, with accompanying
higher status and capability to hire labour, tends to
make family members e pecially women  withdraw
from farm work As a result there is a steep decline
in the number of women workers on the farm. There
is a decline in the number of male workers also but
this is not a great

4.7 There is an increase in the size of the perma-
nent labour force which is almost exclusively male.
With the higher peak labour de 1and, the permanent
worker, ensures at least minimam availability all year
long. With more inten ve croi ping it becomes worth-
while for the farmei to Keep permnent labour. And
finally permanent ! bom whi h would be more res-
ponsible as compaicd to casual workers, becomes
necessary because of the need "or constant supervicion
involved in the improved farm m ctices which go with
HYV technology.

4 8 The involvement of casual labour also increases
because of the higher labour demand. during peak
seasons for transplanting. weeding and  harvesting.,
Since these onerations are novmally done by women
it would follow that there would be an increace in
the employment of coeunfly hired female labour,

49 The above conclusion which are drawn from
a study of samnle farms in the states of Andbra
Pradesh, T»mil Nadu and Orissa (Bina Agarwal,
1984) wonld with some  minor variations. anply
aencrally tv the intioduction of HYV  technology
el ewhere

4 10 At the <ame time. a distinction need to be
rade hetwern labour time (flow) and labourers (stock).
Whil~ the latter reflects the rate of participation, the
former sigrifies the inten<ity of emnlovment (R akesh
Ricint FPW 1987) Thus an increa ¢ in  Iibour
demand can be comnatible with a decline in the level
of particination and an increase in the duration of
emplovment That ic a smaller number of workers
mav work for longer hours
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4.11 1t has also been found that there is an inverc
ielationship between tarm size and overall labour use
per unit of cultivated land under HYV technology.
(A S Oberoi and Ahmed, 1981). This would be partly
because laraer farme would have greater mechanisation,
but not wholly o. Smaller tarms do lend themsclves
to morc infensive us2, with corresyonding higher labour
input. However, despi‘e morce intensive use of labour
the smaller farms do not succeed in achieving higher
otput per un't of lend (Oberol & Ahmed. 1.0 1980),

4.12 Agricultural Mechanivation

The u.e of iractors for agricultural operations has
now become fairly widespread. Ploughingjland prepa-
tetion, threshing and transport have largely been taken
vver by fractors. However, even though this should
have a negative eflect on labour use the findings are
riot entircly conclusive. According to one study (Oberoi
and Ahmed, 1981) there doc not appear to be either
a deciease or increase in labour use per unit of culti-
vated Jand. Another study (NCAER 1980 Volume II)
coverng seven states Punjab, Haryana, U.P. in the
north, Gujarat, Maharashtra in the west and T.N.
and A.I* in the South, show- that, in some cases, the
use of tractors has increased labour input per hectare
while, in other arcas, it has dccreased depending on
the size of the farm. In Mahurashtra, for in tance, for
farm- of morc thaa 10 ha. the labour input is 219.7
man days for tractors owners, 130.2 man days for
trac‘or users and 114.3 manday for bullock farmers.
yor tarms of less than 2 hoctares the respective figures
ce 29383, 204.6 and 109.5 mandays. In fact both
imvowostern @ well as in southern India there is an
increase in labour inputs with tractor use. Only in the
Morth is therg some decrease in  the labour input,
takino all farm sives together. These re ults are sup-
1orted by the findings of other studies (Shanmugham,
1981 ang Patil, 1985): both concluded that tractoriza-
tion increases productivitv as well as labour wse
{lombine harvesters have been called “self propelled
job destroyers”, and hence require detailed cxami-
nation. The advaniages of the combines are significant -
auick harvesting reduces the risk to crops from rain'
hailstorm: it makes the land availablg for the next
crop quickly and in time; earlicr marketing of produce
results in a saving on working capital, and there is alco
i+ 6 ner cent hieh r vield from the crop through the
redurtion of hervestine Tosses. The other crucial ad-

ant~me of the co nbine harvester is that it diminishes

7o ik invelved “n Tahour shartaces durine the peak
“apveeting cgnep Thic factor e heen highlighted in
2 stude of Panih (Morehonse, 1922). Tt has been
arped  thet eves §f ac at procent. the  cost of
mectani od haryecdng is costlier, the over-riding
factere favouring ~ombine harvesters—timelv harvect-
po'enwiing ard lece d-nendepce on bited Tabnur——are
ceneial o the Prpiah farmers, The vncer'ainty of
Iabour avaitability—mostly mieratory from Bihar and
Fact TP has heen a cance of great anxietv to the
farmrre The nrecont didtiched oo nditian in Pu-'nh
Binve mada matters woree,

4 13 Neverthelese anmbine hatvesters are verv signi-
frant ish dimnlecere A ctndy of Toodhiana, Kamal and
Tnncangmar dictrict in the States of Punjab, Harvana

and Rajasthan shows that 95 per cent of the labow
¢ uployed in haivesting and threshing of wheat as
well 2 paddy is displaced when combine hatvesters
aie used,

4.14 According to figures available for Jaunpur
District (U.P.) of the total mandays required for the
various operations in paddy and wheat cultivation,
harvesting and  threshing accounts for around
20 per cent in the case of paddy and between 35 and
50 per cent in the case of wheat. As much as 95 per
cent of this labour force is displaced by the combinc
harvester,

4.15 As ecarly as in 1982, 700 combine hatvesters
were estimated to be functioning in India (Morehouse,
1982). According to the discussion bove the labour
displacement cost to the country would be quite steg-
gering, Since then a large additional wmber of riore
combine harvesters would have come into operation.
However, the displacement in Punjah is not significant
as far as the Punjabis are concerned; migrant labour
from U.P. and Bihar has borne the brunt of it. Yet
the migrant labourer is reported not only tn earn, in
3'4 months, enough to subsist through the whole
year but also has a small surplus with which he repays
old debts or, in some cases, is able to acquire, over a
period of time, some land in his own village. Hence
the loss to him is considerable.

4.16 Rice mills are another major caus: f job
dieplacement and almost exclusively those of women.
There were estimated to be about 1,00.000 rice mills
in the countrv in 1987 (Kumud Sharma, 1987). A
micro studv in Maharashtra has shown that a typical
rice mill displaces about 1,500 women’s jobs and
creates about 45 jobs for men.

On the basis of the above discussion some conclu-
<“nns can be drawn

1. HYV technology, comprising irrigation and
bio-chemical inputs, is a maior factor in
increasing labour demand. The mechani-
sation of agriculture on the other hand has
a neceative impact. However, the intensity
of this is determined by the onerations
mechanised.

)

Small farmers continue to devote more
Iahour per hectare of land cultivated and the
inverse relatinnshin between labour use and
farm size persists.

3. Thke nronortion of hired labour emploved
tends to increase and familv labour decreases
with the adontion of HYV technoloov,

1 While there ic an increace in the total Iabour
inout per unit of land cultivated as a result
of HYV technnlaov  the labour inmit ner
un’t of ontont is rednced most dra-tically
as a resnlt of mechanisation,

n

. Thonoh the dailv wage rate has increased
over a period of time it has not kent nace
with the rise  in  nrices As a reenlt the
real waoe has cone down  Mnreateo tha
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wage rate by itself is not a satisfactory indi-
cator of the annual income of the labour
houschold; daily wage 1ates may increase
but if the number of days of employment
decreases the net effect may be negative.

The Efficiency of Technical Change in Agriculture

4.17 While technological modernisation is procee-
ding rapidly, the efficiency and sustainability of the
Green Revolution is affectcd by some critical aspects
which have recently come under study These relate
to issues of ergonomics and ecology.

4.18 Issues of ergonomics concern conditions of
operation of new machines affecting the efficiency
(productivity), the health and the safety of the opera-
tor. In operating equipment such as tractors and
power-tillers, men are subject to stress-inducing levels
of vibration, noise, exhaust emissions and dust. Health
is directly affected by exposure to pesticide chemicals
and sprays, whilst thresher accidents—of which there
are at least 1000 reported every year, lead to loss
of limbs and in some cases to loss of life (Gite, 1988).
The design and operation of farm equipment requires
far more attention than it has received so far.

4.19 Ecological issues relate to the exploitation of
natural resources, such as, in the case of agriculture,
water and soil. With the massive expansion of tube-
well irrigation on which modern agricultural tech-
niques depend, there is evidence that the water table
is declining as groundwater withdrawals begin to
exceed rechargeable levels. In Punjab and Haryana,
the increase in tubewel] irrigation peaked in the mid-
seventies and then fell because there was not enough
groundwater to go around. In Malerkotla district, in
the Punjab, a CGWB study concluded that annual
groundwatey withdrawals were about 58,000 hectare
metres against a yearly recharge of only 49,000 hec-
tare metres, The water table had declined from a
depth of 12-15 fcet to more than 30 feet.

4.20 As the State of India’s Environment, 1984-85 :
The Second Citizen’s Report (CSE, 1985) points out,
the decline in the water table affects poor farmers
more than richer farmer who are able to dig deeper
to postpone the impending disaster. Users of dugwells,
who rely on traditional manual or animal operated
water lifting device “are left high and dry”. In Maha-
rashtra the depletion of groundwater in the earlv
1980s rapidly increased the number of villages with
a problem of drinking water from 17,000 in 1980
to 23,000 by 1983. The adverse impact of the un-
bridled and, often, unscientific use of groundwater on
the efficiency of agriculture and the quality of human
life is obvious.

4.21 Overuse of groundwater also causes the in-
trusion of saline water, particularly in the coastal areas
making it unfit for drinking or for irrigation. In the
plains of Saurashtra in Guijarat between 1971 and
1977 the saline water affected area increased from
35 000 hectares to 100,000 hectares. Similarly, the
use of surafce irrigation systems in areas with high
1590 Lab./91—4

groundwater levels (such as the terai areas of U.P.)
leads to waterlogging and thercby to soil salinity and
consequent degradation of iarge tracts of agricultural
land. The distributional impact of these problems
on the rural poor is disproportionale to their holdings
ol agricultural land.

4.22 Further, studies have showa that 1ntensive
cropping is removing cruciai micro nutrient elements—
zinc, copper, manganese, magnesium, molybdenum,
toron-—from the earth. FEven though these elements
form only one per cent of the plant’s weight, they
play an important part in the grovith processes of the
plant. Because of the deficiency of these micronutri-
ents many farmers have started using zinc  as
fertilisers. Zinc deficiency is the most widespread
followed by that of iron. Muking up the deficiency by
adding one micronutrient in a chemically pure form
can lead to the deficiency of ancther nutrient. Thus,
the application of zinc has been known to cause iron
and manganese deficiency in onc case and copper de-
ficilency in another. Recent research at the Post-
Graduate Institute of Medical Sciences, Chandigarh
has shown that micronutricnt deficiency afiects the
quality of food and, in turn human and animal health.
It can lead to such problems as retarded growth and
defective wound healing. Again, it is the relatively
undernourished rural labour which suffers the most.

Women and Agricultural Modernisation

4.23 It is generally felt that the impact of agricul-
tural mcdernisation has been particularly adverse for
women. Preharvest (weeding, transplanting), harvest
and post-harvest (processing) arc operations in which
women play a predominant role. As a result
of technological] modernisation their roles have
been marginalised. Even when the overall de-
mand for labour has increased “the women prone”
jobs are often the ones which required less skills and
1f these are upgraded by technical innovation they are
yminediately converted into male jobs (Kumud Sharma,
1687).

4.24 It has also been argued that there is an in-
built bias against women in the social-political enviton-
ments of the country as it obtains today (Agarwal
May, 1981). The fault accordine to this argument,
dees not lie with technical innovaticn per se. Women
lose out to men because they are under privilleged to
begin with. Similarlv, the HYV technology has fa-
voured the larger farmers, alreadv privileged, in com-
parison with smaller farmers,

4.25 In conclusion, it is clcarly under<tood that the
mecess of modernisation is well under way, Tt can
nzither be reversed. nor halted. As a  symposium
organised by the Asian Productivity Council in 1981
noted, the important onsideration is that +he adop-
tion of agricultural mechanisation is done in such a
wayv as to minimise the adverse cffects oft the disloca-
tion of farm labour. While in the <hort term, the
introduction of farm mechanization should be in the
uitection of increasing both the capacity and efficiency
of labour, in the long term, the only solution is to
find alternate channels for labour absorption. in rural




Q.— 16

activities such as animal husbanary. forestry, fisheries
and non-agricultural activitic. supporting agriculture.

DAIRYING

4.26 India has the largest cattle and buffalo popu-
lation in the world, estimated at 200 muillion and 75
million respectively, and accounting for about one-
sixth of the world’s cattle, half the world’s buﬂgloes——
and approximately 5 per cent of the world’s milk pro-
duction. The livestock sector accounts for around
18 per cent of agriculiural output in the couvntry,
of which two-thirds derives from dairy activities. The
production of milk and milk products such as ghee,
kheya and dahi have always been the primary reason
for keeping buffaloes. Cattle, on the other hand, are
traditionally kept primarily for their draaght power
as bullocks; cows milk 15 vizwed as a by-product; a
by-product less important than dung which has always
been critical source of fectiliser and fuel.

4.27 In the last few decade, there have been major
¢hanges in the dairy sector Operation Flood, also
known as the “White Revolution”, was launched in
1970 to meet the growing—-particularly urban—de-
miand for milk. Based on a system of village-based
producers’ cooperatives—modeiled on the Anand Co-
operatives developed in Kaira district, Gujarat, in the
1940s and 1950s, Operation Flood incorporated an
organised system of collectiag. testing transporting and
processing milk from rural areas for sale in urban
markets. In addition to increasing aggregate milk
production, the programme aimed to promote dairy
production as a means of income generation fr the
rural poor, ensuring that small producers——including
landless households—had access to membership in
cocperatives and to dairy support services.

4.28 Oeration Flood represents a professional and
uniquely integrated approach to dairy development
with important and ambitious implications for rural
development. In recent years, it has been held up as
» model for the organisation of the datry industry in
developing countries. As such, it has generated an
equally professional and development focussed criti-

que. Part of this relates to the new technologies in-
troduced.

4.29 The technological comnonents of the Operation
Yloor Strategy are :

L. Cross-breeding of Indian cows with European
breeds (including Jersey, Holstein-Friesian, Brown
Swiss and Red Dane) using techniques of artificial in-
semination. The resulting hybrid cows constitute the
major part of a national milk herd (comprising also
selectively bred Indian (buflaloes)—high yielding ani-
mals whose productivity is linked to inpuis of concent-
rates, such as gains and oilcake) as well as high qua-
lity green fodder.

2. Capital intensive, centralised facilities and dairy
plants for chilling and processing milk collected from
dispersed rural centres.

4.30 Milk production figures shov: a consistent in-
crease after 1971. Both the size and productivity of
the national herd are reported to have increased (1973
grams of milk per day per animal in 1981 compared
with 729 grams per day in 1971{2). However, it has
been pointed out that the sudden increase in milk
prodaction recorded in the 197, may be apparent
than actual since the date hasc is quitc unrcliable
(Dogra, 1982). It is only quite recently that the me-
thodology for assessing milk cutput has stabilised:
and milk production in earlier decadcs may have been
subctantially underestimated. It has also been shown
that increases which have taken place can be attribu-
ted to milch buffaloes fed on agricultural residence
and not to crossbred cows efliciently converting high
quelity feed (Nair, 198%).

4.31 The efficient conversion of high quality inputs
in the basic rationale for the cross-breeding startagy
adopted under Opcration Flood. On one projection,
it is estimated that a National Milch Herd, comprising
just over 11 per cent of the total milch animal popula-
tion would contribute one thitd of total milk produc-
tion, whilst consuming 21 per cent of available concent-
rates and around § per ceant of available green and
dry fodder (Shah et al,, 1980). Comparison of the
evbmated costs of milk prodrction for different types
of animal indicate lowzr costs of milk prodaction
from crossbreeds, despite heavier feeding- -reflecting
higher productivity and reduced start-up costs in the

form of earlier calving and shorter intervals between
lactations.

4.32 There are considerable differences in approach
adopted for cost calculations and estimates vary criti-
cally depending on the value assumed for the labour
component in milk production as wcll as assumptions
made about conditions of animal rearing, calf pro-
ductivity and the relation between productivity and
feed volume and composition. Critics of the Opera-
tion Flood strategy argue that agro-ecological as well
as infrastructural and economic conditions render
crossbreeding technology unsuitable and potentially in-
efficient in most regions of India.

4.33 Thus, the milk output of cross-bred cows—
animals which have evolved in temperate western
clims—is severely denressed under typical Indian
conditions of heat andlor humility. These bovines
2lvo are easily susceptible 15> various incapacitating
diseases carried by air; water and insects, in a country
vj‘here most owners cannot insulatz their animals from
tuese dangers or afford expensive veterinary aid which

in any case is not available in many areas (NDDB,
1978).

4.34 Secondly, the high-yield'nig potential of ctoss-
breeds depends on a high quality diet of green fodder
and concentrates. The cultivation of green fodder
envisaged under Operation Flood entails the diversion
of prime irrigated land and significant amounts of
fertiliser from the production of food crops. If more
areas 1s not sown to fodder crops, the potential of

. high yielding bovines can only be realised by feeding
more concentrates. Studies in Kaira district in Gujarat
I the 1960s and Kerala in the 1970s show that in-
creased—and more costly-milk production was achie-
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ved entirely by fecding greater amounts of concentra-
tes (mainly pilcake) imposted trom other states (Desai
and Naruyana, 1967; Nair, 1979).

4.35 At the level of the dairying household. the in-
troduction of “high tech” bovines 15 unlikely to result
in an improvement of milk yield per animal if, the
family does not have money to spare for the purchase
0! necessary concentrates—the inputs on which high-
er outputs depend. In the context of the targetting of
dairy development to the employment of the rural
poor, especially landless famuies, thers is incrcasing
awareness of the need fer micro-economic research
into the cuitability of high-yielding animals as a means
ot ircome generation for svch houscholds. There is
evidence to suggest that especially for these familles,
use of both green fodder and concentrates is incrcasing-
ly restricted a> common graving lands disappear and
the trade-off between the monetary cost of concentra-
tes and returns from milk production becomes more
acute. In this context, local varieties of bovines,
whose lower levels of milk ou‘put can be waintained
by traditional forages, may reor:sent the morc eco-
nomically sustainable technology.

4,36 The shortage of animal feeds is a very signi-
ficant limiting factor in the livestock economy. The
focus of the Operation Flood strategy maximising milk
production is likely to entail some diversion of avail-
able supplies of concentrate feeds to the feeding of
milch animals (Nair and Jackson, 1981). This ap-
pears to overlook the requirements of draught animals

which are critical to agriculture in India. In gene-
ral, farmers are more concerned to have adequate
draught power than to produce milk. Some 7C per

cent of farmers in India are small holders tilling less
than 2 hectares of land. Rullocks are their main
source of power for farm operations and the energy
so derived is enormous. [n the 19705 it was estima-
ted that India would have to spend a thousand million
dollars annually on fuel if it were to replace the ani-
mal power used in agriculture. Mechanisation is not
widespread and even where the intensity of tractori-
sation has been the highest in the country—in Punjab
and Haryana—the number of work animals per hec-
tare of operated has not shown any falling trend (Nair
ana Dhas 1989).

4.37 Questions of employment, workload and
access to income from dairying would of course vary
significantly between different categories of rural
households. Whilst new techniques of dairy produc-
tion have been promoted as a means of improving
income distribution, on the assumption that access to
livestock is more equitable and less directly related
to landholding, it is clear that dairying remains far
from egalitarian. It is certainly frue that nealy
half the rural households in India own milch animals,
About 21 per cent of these are landless and 30 per
cent are marginal farmers owning one or two adult
animals. However, few of the poorest families own
dairy animals. Higher landholding categories (with
advantages such as direct access to fodder as well as
the capacity to purchase concentrate feeds) own larger
herds (averaging well over 6 animals) and usually
obtain a higher yield per unit. (op. Mitra, 1987).

COASTAL FISHERIES

4.38 Since the 1950s, the Governmen: has encou-
raged the mechanisation of the fishing fleet in order
to maximise the utilisation of coastal fisheries. The
objective was not to disturb or compete directly with
the traditional industry but to augment the overall
returns. The process of technological modernisation
in this sector has thus involved both the motorisation
of traditional gears as well as the introduction of new
gears—ospecifically trawling and  purse-seining—on
large motorised boats. This has been linked to
infrastructurc development for the provision of dicsel
and ice as well as for the marketing of increased
catches. It is the new gears involving intensive fishing
techniques to catch fish for which there is a strong
export demand (prawns, shrimps and lobsters), which
have attracted huge investment sanctioned by inter-
national development agencies as well as big industry
concerns involved in fish processing.

4.329 It is estimated that there are about 6.5 million
people engaged in fishing and allied activities. In
the coastal regions, more than 80 per cent are in the
small scale traditiona] sector. The general trend has
been for employment to increase with the new oppor-
tunities and increased catches achieved in the initial
stages of mechnisation combined with unew fishing
techniques. However, in all coastal regions, there is
evidence that as the intensity of fishing increases
beyond a critical point, catches decline, mechanised
fishing becomes increasingly uneconomtic and employ-
ment in both the modern and traditional sectors is
affected.

4.40 Along the coasts of Kerala, Tamil Nadu and
Goa, declining fish catches have led to a struggle
between fishermen of the two sectors, a struggle which
in recent years has tended to become increasingly
violent as fishing livelihoods become more drastically
affected. Whilst motorised boats extend their opera-
tions inshore in order to reduce costs, local traditional
fishermen warn that : the noise from the trawlers
drives away the fish from their traditional lishing
grounds ; that the propellers of the mechanised boats
tear the nets of the traditional sail boats; and tha
unlimited bottom trawling operations have led 1o
critical overfishing of small fish and disturbance of
breeding grounds leading to ultimate depletion of the
fishery resource.

4.41 The limits of the marine resource are reflected
in the tiends in mechanisation of the fishing fleet.
Expansion was particularly marked ttroughout the
1970s as the number of mechnised boats expanded
from the 1960s figure of 2160 up to more than 19,000
1970s as he number of mechanised boas expanded
The investment involved in boats and gear has been
very substantial. The cost of purchase of purse-
seiners alone in three States amountad to Rs. 33 crores.

4.42 The impact of overfishing on the traditional
fishing economy has been devastating. Artisanal
fishermen have always used selective fishing gear (nets
and tackle), fabricated by them in accordance with
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the nature and the size of the fish to be caught. They
are used at the appropriate season when a particular
species of fish becomes available at sca. The new
fishing techniques—bottom trawling and purse-seining-
evolved in and for temperate water fisheries which
are marked by fewer species of fish. In such an
eco-system, both these techniques have proved to be
very efficient from the production stand point and
have greatly enhanced marine fish harvests. In tropi-
cal waters, which have a totally different eco-system-—
numerous species, all highly dispersed, each available
in small quantities and with more complex inter-species
interactions—these new techniques have resulied in
Initial spurts i the level of fish harvest followed by
sharp fallbacks therecafter.

4.43 Tne prumary reason for this is that uncontrol-
led use or pottom uawing has resuited mn an indiscri-
munale plougning of the sea bottom, destroying in
the process aul rorms of marine e and upsctung
crucial natural processes vital for survival of pottom
aweiung nsnes. rurse-seine nets have proved io be
slunmngly over-eiucient. ‘Lheir rather smatl mesh
s.ze ang tne extensive coverage (lengtn and depth)
mean tnat they catch whole snoals of fish without
awscrimunaung between adults, young fish and spawners.

4.44 'Lhe ecological degradation resulting from
sucn unconiuroled use ol unese modern tecnniques has
resulicd 1n an ecological cmsis that has eftected the
uveunood of the artisanal fishermen, as rccent studies
mcreasingly document. Between 1974 and {982,
nsn harvests oft tne coast of Kerala dropped from
420,000 tonnes to 325,000 tonnes despite (or because
oi) mncieased nvestments in fishing craft and gear.
Lne artisanal fishermeh’s share of tnis dropped Ifrom
14 per cent to 54 per cent. Their productvity more
than halved, decreasing from 2900 kg. per annum
to 1400 kg per annum (Kurien 1988). Similar
developments are emerging 1n the fishery off the
Konkun coast of Maharashtra. Technical develop-
ments in coastal fishing have had a dramatic impact
on patterns of boat ownership and cmployment in
this sector. Traditionally, whilst men worked directly
in fishing at sea, women from poorer fisher house-
holds were employed in shore-based activities such as
net-repair, net-making, fish drying, other processing
and marketing. With mechanisation of fishing and
the concentration of effort on high value catches—
such as prawns—the larger capital requirement has
attracted those with the necessary resources, often
from outside the industry. According to one estimate,
more than one-third of the mechanised fleet is owned
by non-fishermen capitalist entrepreneurs who employ
crews not necessarily drawn from the numbers of
traditional fishermen. For new opportunities on
larger boats have often attracted migrant labour from
non-coastal areas as well as traditional fishermen.
Many of these opportunities, however, are seasonal,
often restricted to the peak fishing season during the
monsoon months.

4.45 Employment in activities allied to fishing has
also shown considerable change. The marketing of

fish has shifted from small villages along the coast
to places with developed landing facilities. Here,
large lots are sold through auction mainly to commis-
sion agents and large wholesalers. Women head
loaders who traditionally have earned an income from
buying small baskets of fish and selling them in local
markets or further inland, are unable to compete.
Huge landings at one place, moreover, have the effect
of driving prices down. This further reduces the
returns to the declining landings of artisanal fishermen.

4.46 The introduction of nylon twine for fish net-
making initially represented an extension of women’s
traditional work in this area which was primarily to
provide the household itsclf with fishing nets or to
repair them. As the demand for nets for the mecha-
nised sector grew, fisherwomen were increasingly
supplied with nylon twine by the village merchant.
Netting was made at home, collected at regular inter-
vals and paid for at fixed rates throughout the year
(Gulati, 1984). The introduction of net-making
machines, however, has removed this source of em-
ployment altogether for thousands of women in Tamil
Nadu and Kerala (Ambarsan, 1985 ; ISST, 1985).
The ISST study reveals that women who have lost
their jobs in the Kerala fishing industries have mig-
rated to West Bengal, Maharashtra, Orissa, Tamil
Nadu and Gujarat to work in fish processing plants
as peelers, graders and packers.

4.47 Ultimately, both employment and efficiency
in fisheries and allied industries is critically dependent
on the maintenance of the marine resource. Whilst
the initial impact of technological modernisation appears
to have been positive, the unlimited application of
modern techniques in spite of various attempts by
the State Governments concerned to regulate both
the expansion and the operation of the new techni-
ques—has led to biological and economic overfishing
affecting not only the efficiency of intensive and
nowadays incrasingly costly new technologies, but
threatening the existence of the traditional fisheries
sector on which the livelihoods of thousands of coastal
families depend.

TEXTILES

4.48 Textiles in India have always been recognis-
ed as having :ubstantial employment potential, second
only to agriculture. Therc are three distinct activities
in the production of cloth: spinning, weaving and
finishing (involving a number of processes including
printing). The eflects of technical developments over
the past thirty years on each of these activities are
discussed in this section.

Cloth Weaving

4.49 In weaving, a central tcchnological develop-
ment during the past thirty years has been the intro-
duction of the decentralised, workshed (rather than
mill) baced powerloom whose production capacity is
more than three times that of the handloom. In the
1950s, certain restrictions were imposed by  the
government on the organised sector of cloth mills (in
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terms of expansion and product reservation) whilst
the selective expansion of powerlooms was sanction-
ed in the decentralised sector with the intention that
handlooms would be gradually converted to power-
loom, in order to improve the productivity and,
thereby, the earnings of the weavers. Thus, the
Textile Enquiry Committee in 1954 recommended
the following .

1. One powerloom for one handloom weaver.

2. The powerloom to be houscd i the weaver’s
cottage.

Powerlooms to be set up only in rural areas.

4. Powerlooms (0 be given to existing handloom
industry on a cooperative ba 1s.

5. Powerlooms to be used cxclusively for the
production of cotton cloth.

The subsequent decades have seen these guidelines
‘diluted’ beyond recognition. The conversion scheme
was dropped tollowing reports that powerloom units
were bemng introduced in urban areas where powert,
raw material supplies and finishing facilities were more
easily available. Ownership wa, oiten benami by
those in a position to risk substantial investment and
obtain institutiona] credit—a class which rarely in-
cluded the handloom weaver. (E.-timates Committee,
1977-78; Jain, 1983). Since the late 1950s, the
growth of the powerloom sector has locked any
effective control. Despite a regulation requiring a
permit for installation ol new powerlooms, large num-
bers of unauthorised powerloom units have been ins-
talled and their existence “‘regulari ed” periodically.
From 20,000 in 1953, the number of registered
owerlooms had risen to over 6 lakhs in 1986-87 with
a further 2-2.5 lakhs or more “unauthorised pending
registration”. Nearly 40 per cent of the total num-
ber are concentrated in a few towns in Maharashtra
and more than 30 per cent in Tamil Nadu and
Gujarat.

What has been the impact of this tremendous growth
on employment in the decentralised textiles sector ?
A High Powered Committee warned in the 1970s
that each new powerloom displaces six handlooms in
the country (Sivaraman, 1974). Full-time employ-
ment per powerloom of 2.25 persons in weaving and
pre-weaving  activities  compares with 4 per-
sons  working parttime per handloom. In
terms of full-time employment, this converts to 1.9
persons : 1.0 in weaving and 0.9 in pre-weaving.
Handloom employment is largely cottage based
absorbing family labour—both male and female
Women are almost exclusively responsible for pre-
weaving operations and are occasionally also involv-
ed in weaving. Women are not employed in the
workshed-based powerloom operations.

4.50 Thus, the production of 9000 metres of cloth
on one powerloom by 2.25 men in an urban or semi-

urban area would fully employ 12 people—six men
and almost as many women—working with six hand-
looms in a rural area. On this basis, the 11.6 lakh
men cmployed to operate the more than 5 lakh
cotton powerlooms which have come imto exi tence
since the mid-1970s represent a displacement of full-
time cmployment opportunities for 31 lakh handloom
weavers and nearly 28 lakh women in pre-weaving
activities for handlooms (Sinha F and Sinha S,
1989). In terms of opportunitic, for part-time emp-
loyment, the effective displacement is far greater.

4.51 The extent of displacement which has actually
taken place can be gauged from the decline in hand-
foom production—-not only in relative share t0 power-
loom production, but absolutely. However, the
question of the breakup of cloth production within
the decentralised sector is 2 vexed one. Using a series
of assumptions based on iuformed judgment, it has
been estimated that cloth production in the handloom
sector was around 2,150 million metres in 1987
(Sinha F. and Sinha §., 19§9). This is less than two-
thirds of the oflicial estimate ¢ 3£,450 million metres
in the same yeai.

4.52 Estimates for the distribution of cmployment
for the textile seclor as a whole are presented in
including the mills and khadi cector. The revised
estimates in the table reflect; the likely extent of
retenchment of workers in the mill sector with dec-
lining output; increased production in the power-
loom sector due to large numbers of unotficial loom
and consequent diversion of hank yarn officially re-
served for handlooms, and a corresponding reduction
in handloom production. On this basis, potential
cmployment in textiles production is critically affect-
ed by the growth of the powerloom sector.

4.53 In terms of the costs of production and re-
turns to labour, the productivity differentials bet-
ween the various textile technologies—Iarge-scale mill,
powerloom, handloom and khadi charkhas—appear
more favourable for the former. In the mill sector,
the lowest paid operative earns a minimum wage of
Rs. 20—35 subject to annual increments with regular
employment for twentysix day a month (AIFCOSPIN,
1987). Earnings in the decentralised powerloom and
powerloom sectors are piece-rated and subject to
irregular period- of employment and varying condi-
tions. Available evidence suggests that a powerloom
operator earns up to Rs. 15-20 for a 12 hours work-
ing day. The returns to handloom weaving average
Rs. 8—10 for a day’s production, or Rs. 4—6 per
person day. Thus, as the table shows, greater
productivity of the powerloom, combined with cheaper
labour in the decentralised sector compared to orga-
nised employment in the mill cector, enables rela-
tively low production costs.

Yarn Spinning

4.54 Spinning is a process very easily miechanised,
and by the end of the nineteenth century Indian
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cotton tcxtiles had been transformed from an indus-
try u.ing handspun yarn to one using mill-made yarn,
Nonetheless, spinning by hand continues as a means
of employment for women (for whom spinning is a
traditional, usually home-based, activity) in many
rural areas under the au pices of the Khadi and
Village Industries Commission (KVIC).

4.55 The khadi sector represents a special case of
institutionally cupported employment in traditional
employment activitics. A number of different char-
khas are in use for spinning and the potential returns
to this activity (on a {ull-time basis of 8 hours) range
from Rs. 2.00 on the traditional charkha up to
Rs. 12-15 on the more productive New Model Char-
kha (NMC) devcloped under the KVIC. A recent
report (CWDS. 19388) has criticised the conditions of
women's cmployment in the khadi sector citing daily
earnings of 53 paise a day for spinning in 1987 as
a particular instance of women’s exploitation. In
actual fact pinning is usually a part-time activity for
women and there are considerable variations in char-
kha utilisation and the intensity of work—depending
partly on constraints on women’s time but also on
some oiganisational shortcoming within the khadi
sector. Thus, while more than 9 lakh women are
reported to be employed in khadi spinning (KVIC
1989) most of thess belong to the rura]l middle class.
As their earning opportunitie are otherwise cons-
traincd by societal norms they are willing to work
for the unremunerative income (around one rupee
per day on the traditional charkha and Rs. 3-5 per
day on the six-spindle NMC) provided by this acti-
vity which is ‘approved’ by the community( Sinha,
F., 1988).

4.56 In limited parts of the country—such as
Tamil Nadu and Gujarat—ang in the limited condi-
tions of the operations of the twelve spindle NMC,
women from the rural working class are able to
generate relatively remunerative  incomes of
Rs. 9-12 per day but their participation is condi-
tional upon foregoing other income earning oppor-
tunities As the e opportunities, such as the harvest-
ing of crops, yield a regular income in kind, they
form as essential part of the economic security
system for the rural poor. The juxtaposition of
these as altenative rather than complements to
khadi spinning means that most poor rural workers
are unable to take advantage of the khadi network
subsidised, as it is, 0stens1bly for their benefit.
Thus, despite the introduction of ‘improved NMC
technology into the manual spinning activity, it is
clear that there have been neither substantia]l gains in
employment, nor in operationa] efficiency of a kind
which would enable rural labour to participate freely
and to earn remunerative wages. A more positive
impact on rural labour would require the combina-
tion of the improved technology with much greater
orgamsatlonal innovation and efficiency than  the
khadi institutions have exhibited so far.

Textile Printing

4.57 Until the 1950s, the hand printing of textiles
was an important <ource of rural or semi-urban emp-

loyment. Since then, in spite of government policy
to  protect the sector, jobs in hand printing
have dwindled  considerably as it was not
technical change has created a new possibilities based
on photographic techniques out of which has deve-
loped a highly sophisticated, capital intensive, mic-
roprocessor controlled printing sector. In India,
employment in rural manual block printing has
also been directly affected by the intermediate screen
printing technology which is now widly practised on
a decentralised basis and is similar, in its impact on
the textile printing industry as a while, to decentra-
lised powerlooms in the weaving sector.

4.58 The limited evidence available from micro-
level studies indicate the extent of the decline 1n
employment in textile hand printing. According to
the 1961 Census there were 49,181 textile hand
printers in the country whereas there were estimated
to be 200,000 people engaged in this activity at the
end of the Second World War. In Ahmedabad,
between 1953 and 1987, the number of hand prin-
ters decreased by 70% from 8,000 to 2,500 with
half of the displaced being women. Figures for
places like Lucknow and Gwalior indicate similar
trends.

4.59 While the machinc printing sector failed
even to reach a ceilmg of 750 million yards in the
1950s, in 1980 it printed a record 2,400 million
metres. It has been cstimated (Jain and Kapadia,
1984) that as many as 250,000 job opportunities had
been lost to the economy. Given an additional de-
mand of 1,600 million metres oi printed cloth by
1934-5, the reservation of the entire additiona] re-
quirement for hand printing would generate 400,000
additional jobs; in machine printing only 27,000
additional jobs would be created.

4.60 The displacement caused by mechanisation
is evident from the tact that the labour input in
hand printing is 15 times than in machine printing.
At the same time, the capital inpwt in machine print-
ing is as much as 22 times that in hand printing.
This latter differential is widening since the cost of
machines is escalating faster than wages and the
cost of the simple equipment required for hand print-
ing; between 1961-2 and 1980-1, the cost of hand
printing equipment increased by 300% while printing
machinery costs increased by as much 500%.

4.61 According to the available evidence,
the returns to the worker as a percentage of value
added are highest in hand block printing :

Returns to the worker in Co
Hand block printing 57.1
Screen printing 29.9
Machine printing 324

while it requires the lowest capital investment and
provide the highest labour absorption. The activity
also provides an equal share of the jobs available
to women.



4.62 At the same time, the contention that ma-
chine printing on an industry-widc basis is necessary
for augmenting exports has been shown to be false
by the statistics which show that he export of
machine printed texliles remained steady at 1,000
million metres per annum betweeen 1969 and 1978.
The exports of hand prinied Textiles, on the other
hand, increased a factor of four between 1975-6
and 1979-80 alone (Jain and Kapadia, 1984).

4.63 Thus it is clear that technicsl change in the
textile- printing sector has had an adverse cifect on
employment, the efficiency of capital utilisat'on and,
at least indirectly by weakening the demund for
labour, on wages as well

AGROQO-INDUSTRIES

4.64 Traditionally, tbe processing of hides and
skins and production of leather goods and the pro-
cessing of foodgrains and oilseeds have been major
rural employment generators. In recent years, seri-
culture and silk textile production has grown subs-
tantially and is increasingly regarded as an imiportant
part of the national effort to generate employment
for the poor and enhance rural incomes. The im-
plications of technical change for employment and
incomes in these three sectors are discussed below
T eather and Leather Goods Productions.

4.65 After textile production, leather and leather
goods production has been perhaps the most impor-
tant source of off-farm employment for the most
focio-economically deprived sections of the 1ural
population. As with other off-farm economic acti-
vities, leather processing was traditionally based on
the principle of the self-sufficing village community
which underlay the Hindu jajmani system. FEach
village had its own workers in leather-strictly deli-
neated by caste and physicallv segregatad because of
the unhygienic nature of their work. These workers
flaved the dead animals of their jaimans, tanned the
hide or skin and made up the leather into shoes,
irrigpation buckets or drum Theads for uce by the
latter. Tn the larger villages, a functional speciali-
sation between flavineltannine, on the one hand.
and leather goods production, on the other. occurred
amono-t leather workers. These local workers sup-
nlied the needs of the rural ponulation without the
intervention of traders Onlv when the <unnly  of
hides within the village exceeded demand for leather
soods were raw hides or locally tanned Jeather sold
for sunplv to urban-based tanmers or goods wrodu-
cers (Watt, 1890).

4.66 Technical imnrovements in the tapninpg nrn-
d=sg originallv helned lav the foundations of an orea-
nised tanning industrv in the wmidonineteanth cen-
turv. The extention of the wailwave nravided  in-
ereased access of the tanner to raw hidec and skine
from the hinterland and cubstantial meantitiec gof,
raw as well as tanned ond cemi-tanned hidec  and
<king started to be exnorted. With the resulting
monetisation nnd the introduction of modern techno-
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logy to tanning, in the early twenticth century, the
independent village ariisan was steadily replaced by
the ‘small capitalist (using the workshop mode of
production) as the unit of production increased. A
major structural shift of fhe global tenning industry
from the industrialiscd to the developing countries
during the 1970s led tc the substantial cxpansion of
organised tanning in India and to almost total deci-
mation of rural tanning. Rural employment in this
activity today is virtually negligible and, at best, a
part time activity (Sinha, S., 1986)—unfortunately,
no estimates for actwal employment are available.

4.67 In a country where the slaughter of animals
is socially frowned upon. much of thc recovery of
hides and skins has traditicnally been by labour-inten-
sive methods in rural areas. According to the CLRI
(Central Leather Research Institute) Survey on Raw
Hides and Skins conducteq in 1986, only 38§-—44¢
of hides are obtained from slavghtered animals
though over 80% of skins arc recovered in this way.
Though village-level recovery from fallen animals
combined with vegewable tanning was a major em-
ployment generator at one t'me it is now only and
part time activity. This has occurred as more and
more traditional flayers have moved out of the acti-
vity (at least partly on account of the stigma asso-
ciated with it). Concurrently, increasing monetisa-
tion of the village economy has led to increasing
numbers of unproductive bovine animals being sold
for slaughter, on the one band. and increasing sans-
kritisation of the lower caste communities has led to
increasing numbers of animals being buried rather
than flayed, on the other. Thus, the proportion of
bovine hides recovered at the village level has fallen
to just 40% resulting in a concomitant impact on em-
ployment in flaying. Tt is not surprisine, therefore,
that even active flayers in U.P. were foudn, in 1983-
84, to derive less than 50% of their income from the
activity (Sinha S., 1986).

4.68 Most rural leather goods have been replaced
by substitute items made of other materials; even
inexpensive footwear for rural consumption, is in-
creasingly made of plastic and other synthetic mate-
rials. Despite the lack of significant economic of
scale in footwear production, herefore, considerable
displacement of rural labour has taken place. Lea-
ther footwear is now substantially produced for the

“urban and export market and, though much of
this takes place in small scale and cottage-scale units,
it is located mainly in semi-urban clusters such as
Agra and Kanpur districts in U.P. and the North
Arcot district in Tamil Nadu. Onlv a scatterng of
dispersed village leather goods producers remains.
With substantial growth of the leather export market
in recent years, however. the overall impact of the
improved goods production technology is likely to
be roughly neutral. Tndeed, a recent studv of the
leather industrv in TIndia suseects that real wages
earned by workers in the leather goods industry mav,
in fact. be increasing on account of the increase in
demand for leather working skills.

Oilseed Processing

4.69 Like most agro-based industries in  Tndia.
the vegetable oil processing industry is characterised
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by a dualistic strucure incorporating a range of
tecrnologies. 1In the rural (as well as urbon) infor-
mal sector this range covers such devices as bullock-
driven ghanis, KVIC-promoted improved (or Wardha)
ghanis, elecirically onetated ghanis, hand presses,
hydraulic rcsses and electrically-powered screw pres-
ses (commonly known as expellers). The (predo-
minently urban) organiced sector includes solvent ex-
traction plants using, in many cases, the latest
modern technology as well as large units with a
nimber of expeller nlant  (commonly colled oil
mills).

4.70 Rural units are usually categorised into village
ghani and expeller unite. Village ghanjs are labour
intensive, use manaal or animal (usually bullock)
power and are pred.minantly single ghani units.
Expeller units are ull electric or mechanical power
operated units, whcther ghanis or screw  presses.
These usually operate in mills of more than one ex-
peller unit. Indeed, as early as the late 1950s it
was found that the average oil mill consisted of 8
expeller units (Chandrasekaran and Achaya, 1980).

4.71 Since then the number of oil mills in Tndia
is reported to have increased by nearly 909 from
8,000 to around 15,000. Over this period, oil-
seed production has increased by only 60—709;
and will have led to some decline in cavacity utiliza-
tion. Since the technologies employed in the infor-
mal sector have not changed much over this period,
but capacity utilisation has declined considerably to
around 409, either the average will size has increa-
sed or the number of mills has been greatly under-
estimated.

4.72 Giving the decentralised and scattered nature
of the informal sector vegetable oil industry, reliable
estimates of its size are almost impossible to come by.
Estimates of bullock-driven ghanis have to be made
from Livestock Censuses which (since the early
1950s) have shown an exponential decline in num-
bers as the power operatcd units have grown in
importance. On the basis of ficures available from
the 1977 Livestock Census—33,000 units in U.P.
and 94,000 in India—it is estimated that there are
now around 10,000 units operating in U.P. and per-
haps 35,000 in the country as a whole (KDA. 1989).
While this estimatc is double the 5.000 units for
U.P. estimated by the Technology Mission, the field
studv undertaken for this report sugeests that even
10.000 may be a conservative estimate for the 74,000
villages in the state. Tn anv casc. it is clear that the
attrition rate of village ghanis is hiegh and non-
mechanical oil processing has virtwallv been wiped
out by oil expellers. The concomitant effects of the
expeller technology on rural emplovment are obvious.
Tn many villages the concept of the village teli is
now totally unknown.

4.73 For expellers, the Technclogy Miscion has
estimated just 2.000 units in Uttar Pradesh. As this
fisure is incredibly low and inconsistent with the
survey observation ¢f 10-12 units per block even in
<ome of the low oilseed producine areas. it is assumed
that it refers to oil n.ifls.  On thi< bacis, the number
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of cxpellers in U.P. is estimated at 30,000 and in
India at 2.30 Jlakhs.

4.74 The capacity of informal sector units is esti-
mated from a field study around Kanpur and Gorakh-
pur, supplemented by KVIC data and cther public
information. Thc capacity of the average village
ghani including Wardha ghanis is estimated at aiound
10 kg of oilseeds a day or 3 tonnes a vear. The
capacity of expellers is 400 kg # day or 120 tonnes
a year. Total processing capacity in U.P. and India
is indicated in the following Table. As the table
shows, the toal crushing capacity in the oil cxpeller
units is estimated at 276 lakh tonnes for India and
36 lakh tonnes for U.P. Given that he total avail-
ability of oilseeds in U.P. in 1984-85 was only 8.65
lakh tonnes the capacity utilisation was just 25%.
This declined further to around 20% during 1985-86
A cross check with the field study shows that this
figure is consistent : expellers previously operated
upto 20 hours a day in block level processing units
are now working only 4-5 hours. It is only around
the major Kanpur, Agra and Hapur markets that
tonger working of 8-9 hours is achieved. Many of
these expeller units are obsolete and ill-maintained
and lead to substantial losses (leaving as much as
149 of oil in musiard oilcake). Thus, the cxpeller
technology has not only had an adverse effect on
employment and returns to rural labour it has also
resulted in a significant deterioration in the efficiency
of utilisation of a scarce material like edible oil-
seeds.

Sericulture and Silk Production

4.75 Silk production, including sericulture, is well
known as a highly employment oriented labour in-
tensive activity ideally suited to the conditions of a
labour abundant, agro-based ecoromy. It has been
one of the most dynamic agro-industrial sectors in
India in recent years Silk produtcion has grown
at more than ten per cent per annum f{rom just over
3,250 tonnes in 1976-77 to 8,500 tonnes in the 1986-87
and is estimated to have reached 10,500 in 1989-90.
The high labour intensity of silk production has
meant that there have been concomittant increase in
employment recently estimated at almost 27 1lakh
work years of direct employment on a full time
basis.

4.76 A calculation of the diractlv attributable
shares of capital and labour in silk prodvctien, using
the most labour intzr ive technologies, shows that the
overall share of capital in silk production is around
509, while that of labeour is under 40%; with rela-
tively capital intensive techniques this share is likely
to be higher (Smhi, S. 1990s). Howerver, & much
as an additional 20¢; of final value accrues to the
farmer-sericulturist and to the rceler as orofit. To
the extent that seri:uiturists and reelers belong to the
poorer classs. the returns to capital constitute a net
gain to rural labrur. With continuous growth and
consequent intensification of the activitv. it is  well
known that increacinelv. small and mareinal farmers
involved in active feading to Thigher incomes, in-
creased demand for lahour and. thus. fo higher re-
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turgs to labour. (A recent micro-study of sericul-
ture in West Bengal found that 50% of sericulturists
were marginal farmers and another 32% were small
farmers—CSSS, 1990).

4,77 Technical change in sericulture, introduced
cxtensively under the Karnataka Sericulture Pioject
in the early 1980s, took the form of the introduc-
tion of cross breed (indigenous multivoltine with
exotic bivoltine) varieties. This resulted in the
quantum jump in Indian silk production indicated
above and led to the positive effects on rural labour
threwoh mereased cultivation, rearing and process-
ing. The cutrent Nadonal Sericulture Project (NSP)
aims to take this further by bringing about further
quantiative increases in silk production as well as a
coasiderable improvement in silk quality particularly
through increases m pure bivoltine silk production.
Subsumed within this latter aim, however, could lie
dangerous portents for rural labour. As a recent
paper (Sinha, S. 1990b) has argued, the problem
lies in the technology-driven conditions necessary for
bivoltine rearing, on the one had, and in th adoption
of automated processing technologies made possible
by the superior characteristics of the «ilk produced.
on the other.

4,78 The prospect of the increased availability

of bivoltine silk has resulted already in the establish-
ment of a number of units using highly automated
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technologies for the recling, twisting and weaving of
silk—traditionally all labour intensive activities.
Further, the bivoltinc-oriented goals of the NSP
have generated serious suggestions that modern fac-
tory farming be introduced for silk production with
the farmer’s role being reduced to that of supplier
of mulberry leaves. In addition to the impact this
strategy will have on the employment in silkworm
rearing, it will destroy a substantial proportion of
the 6 lakh person years of full time employment
presently provided by reeling. Much of the employ-
ment lost will be that of women who are particularly
prominent in both silkworm rearing and reeling
under contemporary conditions.

4.79. Outside ihe rarified world of factory farm-
ing, the effect of the new technology on efficiency
is also likely to be negative. Bivoltine races have
traditionally been reared in the temperate and rela-
tively disease-frez conditions of Japan, Korea and
parts of China. Rearing them in India requires far
more careful husbandinx than the Indian sericul-
turist, familiar with the more hardy cross-breeds, is
accustomed to. In the absence of hygienic rearing
and feeding of the right tyne of mulberry leaves
under well controlled temperature and humidity
conditions, the productivity of bivoltine silk is low
and sericulture is unprofitable. Tt is for this 1eason
that, in the absence of a substontial market premium,
bivoltine sericulture has not been more widely adopt-
ed in the country so far.
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A NOTE ON FARM MECHANISATION POLICY

INTRODUCTION

5.1 The labour-saving advantage of farm machines

was the main reason for rapid large scale farm
mechanisation in the developed countries. These

countries did not face the problem of rural nnemploy-
ment because the labour displaced by farm, machines
was easily absorbed by the growing industries. Un-
fortunately, this is not possible in the developing
countries like India and consequently, the labour
displacement associated with farm mechanisation has
been a matter of concern.

Growth of Farm Mechanisation °
quences

Pattern and Consc-

5.2 The policy of liberal mechanisation
has resulted in rapid mechanisation of agriculture
during the last two decades. In particular, there has
been a phenoménal growth in the stock of tractors.
irrigation machines and threshers (Table-1). Although
the firm data on farm machinerv are available upto
1982, rough estimates of the population of major
machines in 1989 show an accelerating erowth of
mechanisation. Moreover the available information
about the Eighth Five Ycar Plan indicates substantinl
addition to maior farm machines during 1990.95
namelv 7.8 lakhs tractors, 32.650 nower tillers, 12.4
lakh threshers and 3500 combine harvesters,

in India

5.3 Several studies have heen carried out to analyse
the impact of farm machines, speciaflv tractors on
farm productivity and employment. The emnerical
evidence on the impact of tractors clearly shows that
the productivity mc‘rea<mg impact of tractorc has
been mareinal. Hans Binswaneer’s analvsis of larce
number of studies on fractors in South Asian recion
concluded that “the tractor survevs fail to nrovide
evidence that tractors are responsible for snbstantinl
increass in intensity. vield timeliness & gross veturn
on farms in India, Pakistan & Nermal. At best, such
hepefitc mav exist but are <o small that thev carnat
he detected and ctatistically supnorted even  with

verv massive survev reccorch efforts.” (Binswaneer
1978)

5.4 The evidence on the extent of labour dienlace-
ments points towards only small reduction in labonr
use due to tractors. The marginal reduction in
Tabonr input reported in these studies is  exolained
hy the fact that the adverse impact of tractors has
been largely neutralised bv the laree increase in farm
productivity as well as labour inpnt eenerated by
the nhenomenal increase in area under assured irrion-
tion sources (Tubewells and Pumnsets) and hich
vielding crons specially wheat. Most of these ctudies
have wronglv attributed the contribution of irrieation
to tractors. Tn fact tracters have significantly redu-
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ced the employment impact of irrigation and HYV
crops.

5.5 In addition, rapid tract orisation in few regions
has created several socio-economic problems.  First,
concentration of tractors among larger farms in the
wheat belt has accentuated regional and interfarm
inequalities, concentration of farm power among trac-
tor owning farmers and shifting of cost advantages
of farming towards larger farmers.  Second, use of
capital and commercial energy intensive machines
like tractors has led to over capitalisation of agricul-
ture and increasing cost of cultivation. This in turn
has led to pressing demand of farmers for increase in
procurement prices of farmt products and the consc-
quent increase in subsidies on farm inputs, credit and
foodgrains. These subsidies have become a heavy
burden on the economy.

The Impact of Harvest Combines on

labour use,
Cropping Intensity and Productivity

5.6 Harvest combine is rclatively a new addition
to the mechanisation stream in Indian agriculture.
Its use is still limited to a few but prosperous pockets
in the northern region of the couatry comprising
Punjab, Haryana. Western Uttar Pradesh and
Northern part of Rajasthan. Tt is a highly capital-
intensive technique which completely —mechanizes
harvesting and threshing operations. The traditional
technology, on the other hand. uses human labour and
bullock labour for these onerations, while the inter-
mediate technology employs human labour for harvest-
ing and mechanical threshers for threshing.

5.7 There are two tyoes of harvest combines—the
self propelled and the tractor drawn. The self pro-
pelled combines are mostly imported whereas the
tractor drawn ones are manufactured within the
country. The total number of HCs stood at 770 in
1972 which increased to 4060 by 1982.

Impact on Employment

5.8 The use of HC results in a near-total djs-
placement of labour engagzd in harvesting and thresh-
ing operations. A study done by the Agro-Economic
Research Centre, University of Delhi (1981), for
instance, has shown that HC Farms use just 0.5 man-
days per acre in contrast to 9.2 MDs/A on farms
using intermediate technology j.e. human labour for
hatrvesting and mechanical threshers for threshing, in
the case of wheat. This would mean nearly 95 per
cent reduction in labour days employed for harvesting
and threshing (Table 2). The worst affected by this
displacement are the casual labourers consisting of
both the locals and migrants who account for about
61 per dent of man-davs us2d in harvesting,  Since
harvesting is the major source of employment for casual
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labourers HC would cut down their employment
substantially. Family and permancnt lisbour are also
rcduced  drastically.

5.9 The situalion 1 worse with 1egard 10 paddy
which is more labour imtensive crop than wheat and
involves use of human latour in both harvesting and
threshing. Substitution of HC for manual operations
would entail unemploymeni to the tune of 17.5 MDJA.
Again it is casual labour (actounting for as much as
du per cent of MDs used in manual harvesting and
threshing) that gets practically eliminated under HC.
This would mean not only sizcable unemployment
for labourers in Punjub (unless alternative opportuni-
tics are available), but also blocking of an important
avenue of employment for the migrants from the back-
ward and low wage areas of north Bihar and eastern
U.P.

5.10 The above study has estimated that introduc-
tion of each harvest combine in the case of wheat
leads to a displacement of about 2500 man-days, 63
per cent of which constitute casual labour (32 per
cent locals and 31 migrants), 23 per cent family
labour and 14 per cent permanent labour, in the three
sample areas of Punjab, Haryana and Rajasthan.
The labour displacement by one HC in the case of
paddy will be nearly one and half times that of

wheat (3700 MDs), more than half of which will
consist of migrants.
5.11 The total displacement in  Punjab  State

alone-—which had around 190 HCs (SP)
1977-78—works out to 11.84 lakhs man days in
regard to wheat and paddy. This was the situation
when hardly 2 per cent of the area under wheat and
paddy was covered by HC in Punjab. The number
of HCs and the area operated by them has gone up
several times by now, with a corresponding increase
in the extent of labour displacement. (The number of
HCs in the country as a whole has now increased
from 770 in 1972 to 4060 in 1982 and to 4750 in
1990 i.e. by about 6 times). If the entire paddy and
wheat area is brought under HC, it is likely to result
in displacement of about 5.1 crores of the mandays.

during

5.12 On tractor-thresher faorms, the use of HC will
displace about 40 per cent of labour days (25/60).
Since wage rates for harvest labour are much higher
than the rates for the rest of operations, harvest labour
may account for more than 40 per cent of the
total wage-bill on farms already using tractors and
mechanica] threshers. Tn Punjab, Haryana and West
Uttar Pradesh, harvesting is done at present mainlv
by unskiled labour which is known to migrate on a
significant scale from the over populateg and depres-
sed regions like East Uttar Pradesh and Rajasthan.
Mechanized harvesting wouldd thus hit rural labour,
particularly those mierating from the depressed regions
by significantly reducing their emplovment and
income.

Impact of Harvest Combincs on Production

5.13 It is often argucd that even though initially
HC may displace labour, eventually it will lead to

crease in production and cropping intemsity which
i turn will raise employnicnt tevels.

5.14 However, according o some studics, the tise
In employment on (he¢ idrm nceded 0 compensais
1or the gecune 1 CmplovINeut because o L would
be us Mgh @ wo-ldirds (bo.b per cent).  ANe Lise
m oulpur needed to absurp e required  aoour
would be 133 per ceng ¢n laims dircaay usilg rac-
tors and thiesmers.  Lven i there is some saving of
output om account of greater ciiciency  QnCu.ding
umelness) ot harvesting and thresning, st is nugnly un-
uscly that the use of HCs on larms aiready usmg Jdc-
tors and mechanical thresiicrs would cnable a nise an
output of .133 per cent through the rise 1 cropping
mtensity conscquent on the use of HC., HCs would
thus result m a net cdisplacemet of labour on a large
scale.

5.15 As regards cropping intensity, the survey con-
ducted by the Agro-Economic Rosearch Centre, Uni-
versity of Dcihi m Ludhiana, Karnal and Ganganagar
shows no significant difference between users and non-
users (it is around 1.80 for both). Individual differ-
ences M ciopping inensity are explamed by the size
of holding and irrigation expenscs per acre and not
by the use of HC. Farm size is negatively correlated
with cropping intensity i.c. smaller the size of hold-
ing, greater 1s the croppmg intensity. Irrigation, on
w« other hand, is positively related to cropping in-
tensity,signifying higher intensity on farms with better
irrigation facility.

5.16 Total farm productivity per acre works out
to be about 10 per cent more for users as compared
to non-users. The differences are more in the case of
Kharif crops than with regaid to Rabi crops. On the
whole, users get higher yield per acre than non-users
in the case of both wheat and paddy. Analysis of the
data indicates that the higher yiclds among combine
users are, by and large, explained by higher doses of
tertilizers (which can be taken to represent the HYV.
technology and irrigation) rather than by HC per se.
There is no technicul complementarity between the
of combine, tractor and biological-chemical inputs,
for these can be independently used with equal advan-
tage. However, there is compicmentarity in resource
use in the sense that big farmers in general have bet-
ter access to all these resources than the medium or
small farmers.

Conclusions

. 5.17 The major conclusions that emerge from the
“above survey of evidence on harvest combines are tho
following : ’

1.  The bulk of the demand for HCs stems
from the large farmers (with size of holding
above 15 acres) in the prosperous, high
wage pockets of the northern region comp-
rising Punjab, Haryana, Western Uttar Pra-
desh and Northern Rajasthan. This highly
capital intensive technology is used only on
a fraction of the arca lunder wheat and
paddy in these areas. Even in Punjab, the
centre of the Green Revolution belt, the
area under HCs is a very small proportion
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of the total area. The vast mrajority of far-
mers in e countrv—smali, medium and
big—suil preier 10 use ciner ine manuai or
termediate technology for their harvesung
and threshing operattons.

kven among the users of HC, the majority
cmploy also the alternative technique on
part ot theyr farms, ln order to mect tne
todder needs of tneir cattle, among othet
considerations. Lhe > per cent loss n gram
under the labour mtensive techniques duc
to exposurc to weathier, pests etc. is more
wiall compensated Dy LUU pCr cent saving
of todder. In fact, the use of mechanicul
threshers considerably rcduce the gram
wsses also.

fhe use of HC mdv ce cheaper than tradi-
tional technology trom the private point of
view, in certain hign wage areas. [t has no
scope, however, 1 large parts of the country
where wages are lower. [he main argument
against any exiensive use ob the combme
ig that it would render practically the whole
of local casual labour and migrants unemp-
loyed during the harvesting season which
accounts for 40 per cent or more of theu
employment. In a country where technolo-
gical progress and the aistribution of its
benefits have teen quity uneven as between
diterent reglons as well as various social
clases, mobuity of labour from backward
to prosperoug areas in s¢arch of employ-
ment is one wav of helping towards more
equitable distribution of the truits of techni-
cal progress. Mechanisation of harvest ope-
rations would virtuallv halt this labour mo-
bility and cut off an umportant source of
their earnings. It would also depress thc
wage levels in the advanced regions. It is
well known that wages mn these regions have
not kept pace with the rise in rents and
profits, after the advent of the green revo-
lution. It is evident that the use of machines
like HC would tend to further widen this
disparity in incomes and would thus defeat
the important plan objectives of reducing
income inequalities ana removal of poverty.

A case for mechanization of harvesting can
indeed be made out 1t there is compensa-
tory increase in employment through in-
crease in cropping intensity and producti-
vity per unit of ret sown and|or gross crop-
ped area. Available evidence on this score
does not indicate the posstbility of any such
increase in employment. Differenees in crop-
ping intensity and productivity between
users and non-users of combines are acco-
unted for by other  inputs like irrigation
and bio-chemical inputs rather than by the
harvest combines per se. Even if users of
tractors and combines may score an advan-
tage over the non-users in speedy comple-
tlon of their harvesting and ploughing ope-
rations, it is highly unlikely that this alonc

can help them to raise another crop unless
supported by other complementary inputs
like assured 1rrigation and suitable varietes.
There could be some advantage of yield in-
crease due to carly sowing but even this
does not appear to be significant.

FUTURE POLICY

518 1t is quite evident that the farm mechanisa-
tion policy followed so far itas been essentiaily orien-
icd towards the interests of the big farmers and the
social costs of labour saviag tarm machines have been
iatgely ignored. In fact liheial official ncentives in-
cluding the writing-off of loans, have helped in in-
creasing the profitability of farm machines. The cost
of cultivation data show deciining per hectare labour
usc, increasing neutralisation of labour-absorbing cftect
of irrigation and HYV tccinology by labour-saving
machinery in several states aad declining zmployment
elasticities in agriculture, The World Bank’s annual
report on India for 1989 has warned about the dan-
gers of prematurc mechanisation caused by credit
and other subsidies. Further, the report predicis “an
actual reduction in the demand for agricuitural labour
in the next decade in states like Punjab, Haryana,
U.P. and Madhya Pradesn.”  There is, thus, a necd
for a change in the policy.

5.19 The formulativn of an appropriatc policy on
farm mechanisation is a complex task involving many
socio-economic factors. On thc one hand, big far-
mers find it economical (o tse labour-saving machi-
nes. And in a few 1egions the farmers are motivated
by the shortage and high cost of human and bullock
labour. On the other hand, the country is faced with
the serious problem of growing rural unemployment
and rural migration to already congested urban areas.
There is no doubt that given the expected growth of
population and industrial employment during the next
few decades, bulk of the additional rural {abour force
would have to be absorbed in agriculture.  Thus,
there is a conflict between the private interests of the
big farmers and the socic-econcmic goals of country.
The objective of policy on farm machanisation is to
reconcile the private and sccial goals so as to regulate.
the pace and pattern of farm mechanisation in accord-
ance with the accepted national goals of balanced

regional growth with equity, employment generation
and sclf-reliance.

5.20 The first task is *o work out a decision cri-
teria after careful consideration of social benefits and
costs of farm machines. Since farm machines difier
in respect of social benefits,  costs policy has to be
specific to ditferent machines. Besides, regional vari-
ations in these variables have to be taken into account.
The formulation of a decision criteria is undoubtedly
a difficult task.

5.21 For the purpose of policy, farm machincs can
be grounded in three broad categories. The first cate-
gory include irrigation macuines (Tubewells and
Pumpsets) which significantly increase farm produc-
tivity as well as the demand for farm labour. There-
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fore, the use of irrigation machincs needs to be en-
couraged. Flowever, there is a need _for 1egulating the
pace of irrigation machines according to the avail-
ability of ground water so 1S to minimis¢ c;ologxcal
problems arising out of over-exploitation of ground
water and growing ¢f highly water-intensive crops in
the arid regions.

§.22 Combine Harvesters and Threshers {all in the
second category. These are highly labour-displacing
and have marginal impact on productivity. Since
narvesting operations accouut for about 40 per cent
of total labour input in crop productioa, widespread
uce of Combine Harvesters would have disasterous
impact on rural employment. Therefoce, the produc-
tion and availability of this miachine should be peg-
ged at the existing level. 1n additica, scasonal migra-
tion of labourer to labour scarcity areas chould be
officially arranged.

5.23 Tractors and Power Tillers constitute the third
category. These machines arc labour-saving but under
stitaole conditions also add to productivity. How-
cver, the availability evidence shows that, by and
lavge, the productivity increasing impact of tractors
has been much less than labour displacing impact.
Moreover, the rapid tractorisat.on would have signi-
ficant impact on the limited supply of diesel oil as
well as scarce foreign exchange resources. Therefore,
use of tractors need to be sestiicted to arcas facing
serious shortage of human and bullock labour.

5.24 Restricted mechanisation unplies the need for
improvement in the animal-drawn farm equipment to
increase the etficiency of animal draught power. All
tlie Flan documents have repeatedly emphasised this
point, ... .. first priority will be given (o the uti-
Iisation of manual and bullock power in the context
of small farm and small farmcr economy of the count-
ry” (Fifth Plan). “The role of cattle and buffalo
as draught animals has, of late, gained importance in
view of the unprecedented hike in the prices of diesel
and petrol” (Seventh Plan). In practice, however, very
little has been achieved. The main reason, as point-
cd out by the National Cemmission on Agriculture,
is that “there is a big slant in the thinking of experts
and officials alike in favour of tractors drawn machi-
nery.” It is high time that concerted measures are
laken up to improve the eificiency of draught animals
by encouraging use of improved equipment.

5.25 It is essential that effective policy instruments
are used to ensure proper iriplementation of the dec-

lared policy on farm mechanisation. _ Apart from
tegulatory measures like licensing, etfective fiscal
weasures would have to bz used. These include pri-
cing. taxes, subsidies and credit in respect of farm
machinery as well as energy used by these machines.
The Sixth Plan (1978—83) document emphasised
that “in order to put restraints on indiscriminate me-
chanisation, it would be desirable that the pricing,
‘credit and fiscal policies are not made unduly favour-
aole.”

5.26 Liata show that the prices of the electric motors
which are used by all categeries of farmers increased
al a faster rate in the sighties, as compared to other
major farm machinery like tractors which are mainly
used by large farmers (Table-3). Liberal long term
credit assistance in the above areas especially for the
small farmers would be {uily justificd. Subsidies
should be strictly targetted to the small farmers.

5.27 Regarding tractors, it appears that the rise in
their prices has been slower than the rise in agricul-
tural wages in Punjab or prices of food articles (Table-
43 This trend in relavive prices is, inderd, a factor
inducing farmers to go wm for labour-displacing me-
chanisation. It is important to reverse this trend,
if we are to achieve employment maximization. This
would requirc a hike in the excise and other duties
so that the price of tractors relative to wage does
not become cheaper; in fact, it should be costlier so
as to reflect relative scarcities of resources.

5.28 The present tates of excise and other taxes
(1991) amount to 15.9 per cent of the ex-factory price
of medium (35 HP) tractor and nil for a small tractor
(27 HP) (Table-5). Earlier. only tractor upto 12 HP
were exempted from excise duty. Even to keep the
1elative prices of tractor vis-a-vis wages constant, if not
higher, the excise and other duties would need to be
raised accordingly.

5.29 The present policy of subsidized financing of
the purchase of tractors does not seem to be justified
in view of the arguments advanced above. There is

no case for concessional credit since the buyers are
farmers.

5.30 The same airguments apply even more strongly
to the case of combine-harvesters. The rates  of
excise and other duties which are at present more or
less equal to those for big tractors (around 15 per cent
ad valorem) can be pegged at a higher level than for
the big tractors in view of the higher social costs asso-
ciated with the use of combines,

Tuble | : Growth of Agricultural Machinery in India, 1966-1982

~ (Hundreds)
1966 1972 1977 1982 1990
(Estimated)
N R T G 77
1. Tractors S 5,40 1,482 2759 5185 10700
2. PowerTilles . . . . . 166 172 160 797 920
3. OilEngines . . ., . . 4,710 15,460 23,587 32,956 109,000
(including Electric Pumps) ’




1 2 3 4 5 6 7
4. Electric pumps 4,150 16,180 24,397 35,811
5. Combine Harvester . . N.A. 77 43 406 475
6. Tractor Operated Implements : Mould
Board & Disc Plough N.A. 573 925 1,429 N.A.
Disc. Harrows N.A. 556 1,292 1,892 N.A.
Tillers . N.A. 815 1,766 N.A. N.A,
Seed-cum-Fertilizer Drills N.A, 246 640 515 NA.
Seed Planter N.A. 85 244 905 N.A.
Trailer . N.A. 551 1,450 2,202 N.A.
7. Power Driven Threshers :
Wheat Threshers N.A. 1,825 4,278 8,319 N.A.
Paddy Thresbhers N.A, 136 375 1,318 N.A,
Other Threshers N.A. 97 188 613 N.AL
8. Sprayers . . 2,107 4,479 0,333 1,239 N.A,
9. Sugarcane Crushers (Powered) 451 872 1,089 1,208 N.A
Source : Indian Livestock Census, volv~12-1397 and 1982. T
Table 2 : Labour Displacement Per Acre by Harvest Combine in Ludhiana, Karnal and Ganganagar
Size-Group in Acres Man-days Displaced Per Acre
Family Permanent Casual Labour Total
Labour Labour —— —
Local Migrant
Wheat 1977-78
Upto 20.0 2.57 0.70 3.75 2.25 9.27
(90.2) (84.3) (90.8) (94.9) 91.1)
20,0 - 40,00 2.14 1.33 3.07 2,51 9.05
(93.0) (88.1) 95.9) (98.8) (94.8)
Above 40.0 1.50 1.44 2.94 3.20 9.08
(92.0) (87.3) 97.0) (99.4) (95.3)
Total 2,08 1.23 2.83 2.72 8.79
93.1) (86.0) 95.9) (98.9) (94.6)
Paddy 1978
Upto 20.0 2.78 1.12 5.64 8.85 18.39
91.4) (83.6) 97.9) (99.9) (94.%)
20.0—40.00 1.78 1.00 2.46 10.81 16.05
(84.0) (79.4) (96.9) 99.4) (95.6)
Above 40.0 1.37 1.50 6.44 9.40 18.71
79.7) (75.8) (98.8) 99.9) 95.3)
Total 1.76 1.17 4.74 9.87 17.54
(83.8) 4.1 (98.3) (99.8) 95.4)

Figurcs in brackets are percentages to mandays for intermediate technology (Manual harvesting and Mechanical threshing),

New Delpi, 1981

Sourc: : Laxmiiarayan ez. al. “Impact of Harv.st Combinc on Labour use, Crop Pattern and Productivity,” Agricole Pub-

lishing Acadcmy, N«w Delhi, 1981.

Table 3 : Trends in the Wholesale Prices of Major Farm Machines

1. TRACTORS
(MF-1035)~-Diesel
2. TRUCKS
(Ashok Leyland)
3. ELE.MOTORS
(3 HP, 4 Pole)
4. DIESEL ENGINES
‘Ruston IYWA®

—————— e —

Prices (in Rs.) on Percent
Increase
3-1-81 '4-6-89
63,819 109,209 71
148,848 247,741 66
1,505 3,400 126
12,490 28,400 127

Source : Index Nos. of wholesale prices in India.
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Table 4 : Trends in Retail Price of Tractor, and Agricultural Wages in Purjab, 1981-1990.

YEAR SMALL MEDIUM LARGE " Agricultural
Wages in Punjab
Eicher Fscort HMT

(25 HP) (35 HP) (59 HP) Ploughing Harvesting
1981 40,810 69,249 85,245 10.90 13.60
1982 47,000 69,249 85,245 12.97 13.71
1983 47,000 64,399 87,301 13.87 16.04
1984 48,000 64,722 91,809 15.91 18.03
1985 51,135 71,000 101,503 17.33 21.42
1986 55,020 77,954 101,503 20.04 25.57
1987 59,920 82,870 111,841 21.91 26.25
1988 65,670 91,666 1,22165 23.87 27.97
1989 70,070 97,122 14,5892
1990 . . . . . . 77,945 108,652 16,3089
Percentage Increase in 1990 over 1981 91 57 91 .. ..
Percentage increase in 1988 over 1981 61 32 43 119.00 106.00

Sources : Ministry of Agriculture, Govt. of India; Statistical abstracts of Punjab, Economic and Statistical Organisation, Govt. of

Punjab.

Table 5 : Ex-factory and Retail Prices of Tractor, January 31, 1991

Particul;s B

B Ex-factory Price
Excise (including Special Excise & Cess)
t Dealer Margin

Retail Price
(Excl. $.T.)

" Small Tractor o

(Tn rupees)

(E—325,27HP)  (E—335, 35 HP)

. 97,982 T 101,351
(100.00) (100.0)

NIL 16,091

(15.9)

4,800 5,690

“.9) (5.6)

102,782 123,132

(104.9) (121.5)

Figures in brackets are percentages to Ex-factory Prices,
Sources : Ministry of Agriculture, Govt. of India.

_Medium Tractor
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INFORMAL RESEARCH SYSTEM FOR NEED
BASED TECHNOLOGY DEVELOPMENT

BACK GROUND

6.1 Technological progress 1s crucial to socio-eco-
nomic development, since improvement in producti-
vity, employment generation and the quality of life in
general, directly hinge on S&T inputs with neccssary
fiscal and policy supports. However, techuology alone
does not, ensure an cquitable development since every
technology demands 2 package of inputs as a prere-
quisite for its adoption, and these arc often outside ‘he
reach of the weaker yectiens This has led to the isola-
tion of poorer sections i1 rural arcas from benefits of
technological development, widening the gap between
the rich and poor, and ofien adverscly affecting the
under privileged section., weakening the social fabric
as a whole. It is well-known that artisans, small far-
mers and women groups generally belonging to the
class of rural labour, are the niost affected. This major
concern has infact Lzen reflected in the technology
policy statement of Guvt of India. which says “The
use and development o5f Technology must relate to the
peoples aspirations. Qur own immediate need in India
are the attainment of (Contributed by Rural Recon-
struction & Research Sources, New Delhi) technologi-
cal self reliance, a swift and tangible improvement in
the conditions of the weaker sections of the popula-
tion and the steady devslopment of backward regions.
India is known for its diversily, technology must suit
local needs and to makz an impact on the lives of the
ordinary citizen, must give constant thought to cven
small improvements which could make better and
more cost effective use of  existing materials and
methods of work”. It is in this context that the tech-
nological requirements or the ru-a! labour is  being
examined. The situat'cn hence demands that techno-
logical needs of this «cction be carefully ideatified,
understanding all the related problems in a holictic
manner and efforts made to specifically design and
transfer technologics with a view to directly benefit
them, [The major ohjeutive of the present study is to
find ways and means for achieving this and the role
of an informal researc system based on Participatory
Technology Development and Diffucion (PTDD).

6.2 Technology development is a dynamic process
which must continually react and adjust itsclf to the
community needs. The technolesy-community nferac-
tion Is in fact a two way process wherein the techno-
logy moulds the economic statug of the society, also
affecting the traditions, and culture, while the latter
in turn influence the emand profile and hence the
technology innovation chain. Hence, conscious efforts
arc needed both through the formal and non-formal
channels to make a strong interface between the com-
1fnunity and the S&T system, facilitating the following
o “tions
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6.3 ldentification of the technological needs of the
community ¢

Creating communication channels for reach-
ing their nced, to the R&D system.

Creating channels for interaction between
the scientific community and the people for
a better understanding of the ficld situation,
specially the constraint, and assessing tradi-
tional technologies and practices prevailing.

Ensuring support to the R&D system in
terms of finances, infrastructure and policy
measures (or solving the technological pro-
blems posed through both formal svstem and
participatory R&D.

Field testing the technology options and as-
sessing for their effectivenesg vis-a-vis needs.

Technology adoption including infrastruc-
tural development for its sustenance.

feed-back for

Monitoring, evaluation and
further improvements

6.4 For any prodaction system to thrive a constant
interaction between the other sub-systems cpecially the
R&D generating component and the clientele becomes
essentjal. However, when translated  to the decen-
traliced unorganised rural sector it is seen that there
are many gaps and even where linkages exist. these
are weak and dormant. For example, the rural labour
which is totally preoccuyied with subsistence on a day-
to-day basis lacks the drive to identify, concretise and
articulate their technological problems. Nor do they
have the necessary financial resources and where-
withal to innovate or interact with the external S&T
agencie« to initiate R&D, cven if the problems are
ideptiﬁed. On the other hand under the present edu-
cation system there is insufficient incentive to enthuse
the scientists and technolegists to interact with the
rural commimitiec and solve their problems, Dealine
yvith high technologv iy considered glamourous and
is more rewarding. Further there is a misconception
that solving rural technnlogical problems. reauires
only low level technology, not calline for an intellicent
and creative R&D. Hence such efforts are totally left
to the individual or valuntary agencies. not necessarily
having adeauate technical back up and infrastructure,
although any one who in <pite of wnch systematic dis-
couragement  attempts to deal with mral problems
wonld fined that thesc are much more challenging Tn
addition to technological issues, such an innovator
hos to contend with constraints based on ccarce re-
sonrces, emall scales of operations, lack of <kill and a
difficnlt operational ecnvironment beset hv socio-cul-
tural, geoeraphic, agrncl'mati~ and other problems.
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Cons.derable flexibility is hence demanded of techno-
logies designed for the weaker sections and often
these have to be suitably combined and packaged,
based on a systems appreach applying the principles
of “social cyberneics.” Clearly this problem has to
be tackled both through the formai and non-formal
channels. While the {formal educational and training
schemes in operation with empbasis on vocational gui-
dance are useful for reasons not far to seek these alone
will not suffice. Often, the rural groups under consi-
deration cannot fit into the time frome, course con-
straints and specialivation which is necessarily a part
of any formal training. Fven access to sucli program-
mes could become it problem as in the case of women
labour who have to combine their outside work with
houschold chores and hence cannot find time at a
stretch to pursue such courscs, Further, the technology
package has to effectively counter the constraints aris-
ing from seasonal variations, cultural practices and
other Tocal specific issues, including marketing.

6.5 Hence, looking to all the possible  informal
channels for linking the technology development pro-
cess to the rural community in question and providing
all the necessary supports for strengthening the same
becomes mandatory, if need based technologies are to
be developed and  adopted by this section of one
society. Often this is looked upon as a cne way pro-
cess with the formal S&T system attempting to trans-
fer what is perceived to be an appropriate technology
for the rural sector. However, the pivotal issue for
success is one of people’s participation at all levels,
right from the stage of need identification and making
R&D participatory. Inadequate attention to this may
well be the major underlving cause of many a failures.
1t is heartening to note that attempt. have been made
atlecast in the field of Agricultuie, world-over fot
understanding and implementing the concept of Parti-
cipatory technology Devclopment and Diffusion. The
O.crscas Development Institute (ODI, London) has
been experimenting with tour networks namely Agri-
cuiture  Administration (Rescarch & FExtension),
Pastoral Development. Social forestry and Trrigation
management. Tt bas recently brough out a network
paper on participatory Technology Development  in
Yeologically oriented agriculture, summarising some
approaches and tools of PTD and listing institutions
actively involved in this.  Depending on the value
oiven by scientists to the opintons and ideas of the
formers and in the degres of farmer control in plan-
ning, implementing and cvaluating the research the
participatory on farm ‘irials have been differentiated
as .

(a) Scientists on farm trials
(b) Collaborative trials

(c) Farmer led tria's

6.6. However. the concept of participatory Tech-
nelogy Development through an informal R&D sys-
tcm has been tried to a lesser extent in tcchnology
Development outside the cropping system. Only spo-
radic attempts have been made in the context of rural
Inbour. Thus the task of the informal R&D system is
to bring the S&T community which is essentially  in
the universities/colleges, National rescarch labora-

toiies, and the government sector as well as some non
governmental organisations, and industry closer to the
rural target groups. The kind of channels currently
available for such interactions are reviewed with a
view to evaluate their efficacy, identify gaps, and sug-
gest further measures.

Role of Educational System

6.7. Obviously, any cducational system is meant to
train the minds of the younger generation and also
impart specialised training of skills for making them
productive elements of the society. Thus such a sys-
tem has the role of widening their horizon in a gene-
1al sense, sensitising the students to the national needs,
preparatory to good citizenship, while also equipping
them to earn their livelihood and find a niche for
themselves in the society. Although it has been a
common concern that perhaps the present system has
not been able to fully mecet these challenges, it has
certainly made significant strides since independence.
TIcwever, essentially thess have been to the benefit of
the organised industrial sector.

0.8. As for the rural areas, especially rural labour,
the efforts have not been adequate inspite of the fact
thot in the last decade agricultural universities and
rural universities and more recently community poly-
technics have been established with emphasis on
agriculture and vocational training. The contributions
of the formal system in this direction have been dealt
with in detail. But it is ifficult to cater to the needs
of the informal sector through such formal channels
alone and the infrastructure created under this sys-
tem can and should be used weth necessary additional
inputs for functioning as extension arms in an informal
way.  Already efforts havz been made to th's effect
through the following schemes with encouraging
results.

1. Extension cent'res of the Agriculture Univer-
sities.

2. Extension Centres of th: Community Poly-
technics.

3. Functional literacy and other schemes of
U. G. C. being implemented by Universities
and colleges.

4. NSS scheme of the Ministry of Hunian Re-
sources Development, Govt. of India.

5.  Extension centres created by cther 'Techni-
cal Universitics and colleges such as centres
within I1Ts, TISs, TTTIs etc.

6.9. Of thesc the first two belong to a category of
institutions whose very objective is to cater to the
needs of the rural areas. On the other hand other
institutions do not have this as the major focus and
hence their efforts are essentially to make some use
of the available infrastrnctire within their institutions,
rather than a full-fledged involvement with the rural
sector.  Some salient features of these schemes
having a bearing on cooperation with rural labour and
development of need based technologies are stressed
in the National Policy on Fducation 1986. It may be
roted that it has proposcd setting up of Special Insti-
tutes for Rural Technologv in each State
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6.10 The schemes of Community Polytechnics insti-
tuted in 1978-79 and Krishi Vigyan Kendras of ICAR
which are closest to the grass root level have much
scope for initiating R&D in the informal sector. These
schemes thus fall both under the formal and non-
formal system of education and it is very much upto
the system to take full advantage for making it useful
to the informal sector. Further, some of the technical
universities have already initiated courses to sensitize
the students and encourage them to tackle live prob-
lems of the rural sector for action learning.

6.11 However, an examination of the work done
so far by various educational institutions indicates that
these have concentrated more on vocational training
and lab to land technology transfer. Participatory
technology development, if any, is confined to scien-
tists led trials only. No efforts seems to be underway
to understand, and assess based on scientific principle,
the traditional technologies and existing practices so
that the scientists can also learn from traditional wis-
dom and skills which have stood the test of times.
In the absence of this, it is difficult for the scientist
community to pin point the Science & Technology
inputs required to upgrade the existing practices for
enhancing productivity. World over, in the context of
sustainable development, cco-farming is coming into
vogue and renewed interest is being hown in ecologi-
cally compatible traditional practices with low energy
inputs such as composting, mulching, vermiculture,
and integrated pest management, mixed cropping and
other old world methods of nutrient recycing. By
the same token its important that traditional technolo-
gie- outside the cropping system are also be examined
and suitably blendea with modern methods.

Role of R&D laboratories

6.12 The Nationa] Laboratories.—India is perhaps
one of the few countries which has made Jarge inves-
ments in creating a network of National Laboratories
for achieving elf-rchance. However, the R&D efforts
have been to a large extent directed toward industry
with less attention to solving the problems of rural
labour. One of the schemes launched by CSIR for the
rural sector is the estabishment of polytechnology
centres spread all over the country. In a way these
may be considered as the extension arms of the
various CSIR laboratories Some of the indust-
rial CSIR laboratories have been  undertaking
R&D on the live problems of the rural areas. A spe-
cial Technology utilisation cell has been in operation
in CSIR with a mandate for, technology diffusion.
It has documented the R&D efforts of the laboratories
in the context of Rural Technologies also. Further
the Nationa] Research and Development Corporation
whose main obijective is to franchise technologies de-
veloped in CSIR has a component of Technology
Transfer to rural areas through demonstration and
production-cum-trajning centres.

Private Sector.

6.13 As for private sector. when an industry is
established in a backward area, some amount of
rural labour gets employment basically in unskilled
jobs. Adequate efforts have not been made by them

cither for skill upgracation or towards need based
R&D. Also, it was seen that when Income Tax rebates
were available on expenditure for R&D in rural deve-
lopment, a large number of private industries reached
by establishing extension centres in rural areas. These
efforts over the years had declined owing to the change
in government policy on Income Tax rebates.

Governmental Efforts

6.14 A number of Departments of Central and
State Governments have programmes related to rural
labour. However, majority of these programmes are
either welfare oriented  aimed at technology tansfer
through training and demonstration. Even the mainte-
nance|monitoring evaluation and feed back com-
ponents are weak. R&D for the informal sector has
been marginal. Further it has been observed that the
job opportunities in the service sector is directly pro-
pottional to the infrastructure created in the area,
because these are sustained both by a minimum den-
sity of demand and maintenance facilities aavilable.
A more cquitable distribution of physical facilities
would mitigate the problems of unemployment of
rural labour to a great extent.

Role oI voluntory organisation.—Voluntary orga-
nisations which by the very nature have a better
opportunity for grass root level interaction, have a
pivotal role to pay. They cap interest with all the
other types of organisations, namely, governmental,
universities and colleges, and private industries, for
not only training and technology transfer but also in
need identification, and R&D, ensuring people’s parti-
cipation. Some of the cfforts of such NGQO’s have
been encouraging and are suitable for replication. It
would be very useful if the successful attempts are
documented and disseminated. ’

SPOT ANALYSIS OF THE PRESENT SYSTEM

6.15 The basic objectives of establishing an  in-
formal R&D system are

(i) to identify the needs of the community by
actually interacting with the people.

(i) it is equally important that even in under-
taking R&D on same. people’s participation
is ensured.

6.16 This would help in identifying practical prob-

lems right at the inception and inculcating
a feeling of involvement and pride in
the target group making it easy for subsequent

adoption. Also this would help in ‘technology blen-
ding taking the best of time tested traditions and
giving modern inputs. In fact, in the context of sus-
tainable development, modern  science has realised
the underlying wisdom in many traditional practices
which are more compatible in terms of energy con-
servation, environmental impact- and optimal exploi-
tation of natural resources.

6.17 Unfortunately, the above two major factors
have not been given adequate attention in the pre-
sent system of formal as well as informal interaction
of the scientits with the rural communities. More
often than not, the scientists are involved only in the
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proces: of iechnology transfer as an end in itself.
This situation needs to be decmed by creating aware-
ness amongst the sciontists/technologists on the im-
portance of Participatory Technology Development.
From this, it i. glaringly evident that the efforts made
so far are mainly towards forward linkages between
S&T personnel and rural labour. The backward Link-
ages are practically non-existent or very weak. Evi-
dently unless thi is strengthened there can be no
meaningfu] cooperation between scientists and tech-
nologists and rural labour. In view of this following
general and specific recommendations are made.

RECOMMENDATIONS
GENERAL,

1. Mcasures may be undertaken or tapping the
infrastructure of the existing educational systems for
creating an rnformal R&D network.

1.1 Iniroduce Courses to create a climate making
S&T personnel aware of the special needs of rural
labour, and project the challenges.

§ 2 Channel should be open for an informal inter-
action of the students and Faculty with the rural
communities, The existing sy tem of NSS must be
suitably modified and given a charter for this.

1.3 Special facilitics like sabbatical leave, recog-
nition, incentives and awards be given to individual
scientists fo¢  interacting with the rural labour to
identify their technological requirements and working
with them towards solutions.

1.4 Special provxslom be made for trammg such
interested scientists in methodologies for science-so-
ciety interfacing, recognising that they need to take
a holistic approach combining concepts of S&T with
issues related to operation in Social micro-envircn-
ments. "

LR

1.5 The extension arms of the formal educational
system must be suitably strengthened for not  only
technology transfer but also Participatory Technolo-
gy Development and Diffusion. This would mean
establishing field laboratories  where equip-
ment can be handled by the people under the gui-
dance of S&T personnel. Also, technologists in the
formal system must handle and evaluate traditional
machinery working with the artisans under field con-
ditions

1.6 In addition to already existing formal institu-
tions, facilities for distance education in terms of
open technical universities and special instituion mu-t
be established for providing a continuum of educa-
tion with innovative programmes to suit conditions
of the rural labour.

2.0 National Laboratories

2.1 It may be provided in the charter of all the
national lahoratories to direct a sizeable component
of their R&D effort towards rural arcas for Partici-
patory Technology Development.
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2.2 In evaluating the working of these laboratories
special atfention be given to their contribution towards
the rural labour both through the formal and in-
formal channels.

3.0 Private Sector

3.1 Already encouragement is being given  for
setting up industries in bachward areas. Further in-
centives and specia] Programmcs may be launched
for drafting them as mother units which should ex-
ploit local artisanal skills for setting up ancillary units
and skill upgradation.

3.2 Policy on Income tax rebate may be made con-
ducive to investments by the industry in  activating
and sustaining investment on informa] R&D through
Participative Technology Development.

3.3 Industry may launch special programmes to
stimulate local innovativencss in terms of skills for
mutual benefits, using the quality circle concept.

4.0 GOVERNMENT PROGRAMMES

4.1 Modifying existing programmes for forging for-
ward and backward linkages for supporting informal
R&D system, This could be done through All India
Coord'nated Projects, placement of young scientists
with informal groups working for rural labour on live
problems.

4.2 Funding voluntary organisations for orgunising
special participatory wotksheps for small farmers,
rural labour, artisans and women groups with S&T
personnel.

4.3 Providing desired inputs (financial and policy
supports) to other channels guch as the formal educa-
tion system) private indastry &NCO engiged in infor-
mal R&D,

4.4 Establishment of Industries, laboratories, Gov-
ernment Offices and other infrastructure should be
properly planned for not only enhancing job oppor-
tunities in backward areas but cncouraging informal
R&D also.

5.0 NON-GOVERNMENT ORGANISATIONS

5.1 Special Training progtamme may be initiated for
strengthening S&T capubility of NCOs. For this fund-
ing may be provided by CAPART, DST, Ministry of
Rural Development among others.

5.2 All steps may be taken to 2nvolve NCOs as an
important unit in developing forward and backward

linkages between the furmal R&D system and Rural
labour.

5.3 Efforts be made to establish core group with
S&T capability within the NCOs (Fundg for this
should come from Government as in the STRAD
scheme of DST).

6.0 SOME SPECIFIC RECOMMENDATIONS

6.1 Funding All India Coordinated Project for
creating a network of informal R&D Units for PTOD.
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6.2 Funding special projects for instituting and €on-
cept of Quality circles amongst rural labour for stimu-
Iating their participation in R&D. .

6.3 Constituting informal Development forums m
institutcs of higher lzarning for encouraging the inter-
action between S&T personnel and people.

6.4 Formulating suitable leave rules for S&T person-
nel so that Scientists|Technologists can stay and work
with rural labour for specificd length of time.

6.5 Funding of specific projects for involving peo-
ple and voluntary agencies for identifying and com-
piling te¢hnological needs of rural labour on a conti-

nuous basis for preparing data base and initiate R&D
at different levels.

6.6 Use of mass mediz and other methodologies
for exposing people to technologies relevant to their
specific areas and nesds.

(i) Video filmg and slides may be prepascd based
on practices in different climatic 7zones.

(i) Special funds may be provided for exhibi-
tion which could be mobile and also techni-
cian level workshops for experience sharing
(with emphasis on practical <kifls)
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TECHNICAL TRAINING SCHEME IN RURAL
AREAS—AN EVALUATION

Training and Skill Development—The Philosophy

7.1 In a fast changing economy, particularly when
the technological cnvironment is changing towards
automation and sophistication, and to the detriment
of the unskilled workforce, it 1s recognised that physi-
cal-capital-bias to cconomic development cannot be
a preferred strategy. Governments even in developed
countries have come to realize that employment and
training or human capital incentives were as, if not
more, important for promoting economic development.

7.2 In our country there has been a deliberate policy
of encouraging higher education and promoting techno-
logical advancements at the frontier areas, Yet, thesc
Institutions of higher lsarning have not made the nec-
essary impact on Indian Industry. While the new tech-
nologies have a role to play in a large country hke
India, one also has to take cognizance of the industrial
structure prevalent in the country to see whether there
really is a demand for such education and skills. The
industry structure in recality is still biased towards tech-
nologically less sophisticated industries. A bias in the
educational system towards rural technologies and in-
creasing the availability of good techniciang rather
than qualified engineers and technologisis may be nec-
essary for optimum utilization of human resources in
the country. An equally important issue for the counrty
is to enhance the social returns on education and
training. Towards this end it is imperative to focus
attention on improving the quality of our technicians
and skilled workers and to increase the size of this
workforce.

Skill Development & Training-——The Indian Experience

7.3 1t is difficult {o talk of technology absorption
and skill developmsznt in a rural society beset with
high level of illiteracy., While there is a distinction
between education and treining, lack of basic educa-
tion accentuates the problem of skill devclopment and
technical training as it hinders effective communica-
tion of technical concepts. It has been argued by some
that emphasis on vocaticralization at primary school
level is detrimental to mental development of the
students and that good basic education is a prere-
quisite for success in skill based occupations. Unfor-
tunately the basic education in India has received far
less attention with the result that the levels of literarcy
m the rural areas are quite low. Therefore, a large
percentage of the rural society, particularly the rural
poor, remain outside the domain of the formal sys-
tem of education and training.

7.4 Skills can also be acquired on the job. In the
Community based industries skills are often passed on
in the family from gensration to generation through al

form of apprenticeship. Studie, of the Community
Based Industries reveal that in such cases there are
numerous business upheavals and the continuity
of business does not extent beyond a few gene-
rations. To provide stability, even in
such industries there is a need for providing inputs
and support from the outside, to introduce new
technologies, new methods of working and to improve
their capacity for innovation and adaptation. In the
absence of interventions, the products made by the
artisan communities lose their markets and these in-
dustries decline, which leave; the artisans in a precari-
ous position. The lack of marketable skills acts as a
barrier to exit and leaves them with no option but to
follow the low price, low quality, low value added
strategy which only impoverishes them further.

7.9 The Industry and Buciness could have been an
important institutional mechanism for on-the-job tra-
ining. The large and medium scale industry, unfortu-
nately, has made marginal efforts towards supportive
education, training and <kill devclopment. There are
a variety of reasons for this attitude of the industry.

(a) Training is coutly business and where the
educated and the skilled workfoice is mo-
bile, industry is reluctant to invest in human
Resources Development. The same holds
true for inducting the fresh graduates who
given our educational system, need reorien-
tation and training before they can be in-
ducted into business. In the absence of am
government subsidy for training the industry
has been apting for capital intensity,

(b) The industrial policies of the government
have tended to promcte investments rather
than generate employment, the investment
subsidy being an example. Similarly, the pro-
tection afforded to industry through licensing
and import restrictions has created an ethos
where quality censciousness and producti-
vity are not thc critical issues.

(¢) The rise of ilitant trade unionism has forc-
ed industry towards automation and capital
intensive programmes even where labour in-
tensive efforts would have been more ap-
propriate and economical otherwise.

(d) The large wage differentials that exist between
the workers in orgaenized and the unorganis-
ed sector also have a detrimental eflect on
the employment generaticn as well as train-
ing in the organised sector. The wages in the
organised sector are pegged artificially high
and at the entry level they are about three
times that in the unorganised secior. The

) 35
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unorganised sector, as well as the small scale
(Industry {inds it difficult to retain labour
force orce it is trained,

7.6 As a consequence, during the recent past, thc
large and medium industry has had a negative growth
mn workforce. The majsr share of the employment
generated in the country is from the cottage and small
scale sector, During 1¢84-85, it cmployed 31.5 mil-
lion peoplc whle the employment in large scale indus-
tries, was only 5.2 millicn people. §ince the employ-
ment is generated in small scale sector, this sector has
had to take on the responsibility of training and skill
development as well, a role for which it is not best
equipped.

7.8 In the absencc of privale sector initiative and
implementation of on-the-job training programmes,
the bulk of the responsibility for education and
training has rested with the Government. The
Government, in turn, has responded to this necd
by formalizing an array of schemes for training
These schemes range from certificate  courses to
short-term training progtamm:s which are de<igned
and implemented by various Ministries and the
Departments of the Government (Annexure).

7.9 To involve industry in
training an imporiant legislation enacted by the
Government was the  Apprenticeship  Act, 1961.
Through this act, public and private establishments
were required to impart apprentice training accord-
ing to the size of the company and an appren‘ice-
worker ratio ranging from 1 : 1 to 1 : 10 was
established. The programme was centrally admun’s-
tered for the Centr.l Government Establishments
while for the private and State Government Estab-
lishments, the respective State Governments held the
administrative responsibility.  In‘tially the act envi-
saged training of trade apprentices but it was
amended in 1973 to include graduate apprentices and
the technician apprentices. (i.e.,, engincering gra-
duates and diploma holders respectively). In 1987.
another amendment was made to bring the voca-
onal annrentices  («tudente feom  10+2 vocational
stream) also in the fold. The apprentices arc also
paid a stipend during the training neriod, lasting from
1 to 4 years.

imparting  practical

7.10 While industry was expected fo bear the bulk
of the cost for apprentices most other schemes ars
partly or fully funded by the Government. FEach
year scparate provisions are made for employment
and training in the Central budget. The Minictry
of Labour alone made a provision of Rs. 11 Crores
(nlanned) and around Rs. 10 Crores (non-nlanne!)
for emplovrent and trainine nurposes in the 1988-89
budget. The Targest share (45 per cent) of expend’-
ture was on formal technical education. The <econd
most important proegrammz is the Apprenticeship
Training Scheme which received about 9 per cent of
the tota} allocations on training.

7.11 The Ministry of Industries, similarly, under-
takes technical traimng through its various institutions,
such as, the Khadi and Village Industries Commis-
sion (KVIC), All India Handicrafts Board and the
Development Commissicnzx (Handlooms) and thiough
the small Industries service institutes. Most of thesc
bodies operate through their own network of inst.tu-
tions and adopt various approaches to training includ-
ing demonstration by master craftsmen, apprentice-
ship schemes and short term training programmes.

THE TRAINING PROGRAMMES

7.12 A thread of commonality which runs through
most of these training programmes is that they aic
centrally conceived. packaged and deliveied in the
field. In a sense technical training in rural areas i-
not very different from what is donc in the wurban
areas, except that in thc rural areas the quality of
the training sufiers trom all the rural disadvantages
At the same time there is an inherent urban bias m
most of the programmes because they arc generally
directed towards the educated unemployed. Given
the low rates of literacy and lower sustaining powei
of the rural poor, learning and skill acquisition is
not their primary concern.

7.13 The training progtammes can be categorized
in four major groups :

(a) Formalized Educaticnal Programmes—wh'ch
lead to certification necessary for entry leve]
position in public and private sector.

(b) Skill Development Programmes—short-term
courses or apprenticeship schemes.

(c) Training as a Sub-component of Devclop-
ment Programmes.—The  institutionaliza-
tion of training in such cases is programme
dependent, and the programmes themselves
are target oriented.

(d) Training for Trainers and Supervisors,
REVIEW, ASSESSMENT AND LESSONS

Technical Training Schemes Evaluated

7.14 A review of the technical training schemes
suggests that irespective of the administering Ministry
or Department of the Government most of the sche-
mes have not been very successful. The success is
being measured in terms of employment generation,
including self-employment. An obvious solution is
to improve on the .chemes, strengthen the imple-
mentation process, and invest more resources in these
schemes and or devise new schemes or programmes.
Literature suggests that recommendatons to this effect
have offen been made and the government. from
time to time, has been reacting to the <neonestions
by announding new ‘raining initiatives or steps for
upgradation of training

. 7.15 Tt is often assumed that the major problem
in the country is the non-availability of  adequate
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number of well trained artisans. Industry tends to
support this theory. They argue that in the abscnce
of skilled manpower they arc unable to  drverufy
operations in rural arcas. Wiile the argument about
the supply side constraints cannot be brushed aside,
there are others who point out that the technicolly
trained manpower in the country are not in great
demand. This ho'ds true not only for the highly
qualified scientists and engineers who immigrate from
India, but for most categorics of technically traincd
personnel carpenters plumbers. nurses, ctc., who end
up migrating to other countrics. While wage differen-
tials may partly explain the reasons for migration,
the demand constraint theory does have some merits.

7.16 Why should there be a demand constraints
for skilled labour in a growing economy ? First, due
to its total dependence on technology import and
little investment in technology adaptation, an indus-
trial plant in India is as canital inetnsive as  the
original! Second, thc schemes like capital subsidies

encourage capital intensiveness in Indian  industry.
had, the growth of strong trade union movement
and numerous labour laws alse prompt small and
large industry to adopt labour saving appreaches.

Fourth, in the presence of high job security and high
incomes in the organiced sector there is little motiva-
tion for workers to invest in learning and <kill acquisi-
tion. Fifth, by reserving a laree number of low-
priced products, which could otherwise be produced
cheaper and better in mass production system, for the
small scale sector the entry barriers in some of the
skill intensive industrics have been reduced, thus
changing the character of the labour market For
example it was found that in leather footwear industrv,
the policy of reserving the low-priced shoes for the
tiny and small scale sector, forced the skilled crafts-
man to become traders. 1In this price segment one
competed on price rather than on quality and benefits
of the reservation went tc the trader rather than to
an artisan. Thus, some of the governmental noli-
cies which have been formulated for protecting 1he
craftsman  have alco obliterated the need for skill
development and upetading products and procesees
The Government policics towards small <cale. tinv
and cottage industry, have unfortunatelv paid <cant
attention to the impact of these policies on the indus-
try structure and its consequent effects on the labour
force in these industrics.

7.17 Most of the training programmes for self
emplovment have again been in areas which are still
neutral. Thus, the nesd for cood training i< not
felt by the trainees or the trainers The schemes,
such as, SEEUY (Scheme for Self Fmplovment for
Education Unemploved Youth) are treated as lofter” s
by the bencficiariecs. Tn the process a ereat deal ic
lost between the concertualization of the <cheme and
its cventual implementation

7.18 The difficulties faced hv the trainine institu-
tions are compounded bv the ideolacical debate on the
efficiency of povertv alleviation programmes  There
are some who argue that managine assets reanires a
degrec of kil and %nowledec which is hicher than
that needed for performing a job  Thus Rath (198%)
1590 Tab./91—8

argues for wage employment for the poorest of poor
as the most effective instrument of poverty allevia-
tion. There are others who feel that we cannot wait
for the trickle down cliccts and that the distribution
of income generating asscts has a role. Should the
training institutions in the rural arcas be preparing
the rural poor for self-employment or wage employ-
men remams ambiguous. TRYSEM for example, is
major training programme designed for the 1ural
poor. Even here it was found that enough rural
youth could not be found to fulfill the targets for the
training. Similar, the concurrent evaluation of the
IRDP and TRYSEM in 14 States, tends to support
the view that while endowment of income-generating
assets may increase the family incomes of the poor,

the crash programmes at training do not enhance
their capabilities of managing resources. Many of
these training programme have, in effect devalued

the usefulness and importance of technical training.

7.19 Among the formalized institutions for impart-
ing technical training, in the rural as well as wurban
areas, are the ITIs. While these institutions do make
a major contribution to the pool of technically
trained, a review of their functioning, however, sug-
gests that theie are major lacunae. If the privately
1un 1TIs have grown much faster than those managed
by the government it would suggest that there is a
great demand for this type of training. In our
informal interviews with some of the students from
ITIs it was found that thc major cxpecctation was
that the certificate after the training would help them
secure Government job and fetch them hich incomes.
They were neither prenared nor trained for  self-
employment even though statistics reveal that the
majority of them ultimately have to be self-employed.
It was also revealed that if properly directed and
counselled, rural youth would be interested in acquir-
ing marketable skills. Yet the Government run 1TIs
continue to offer courses, which have little market
potential The distinction between the private and
the Government TTTs is highlighted bv the fact that
nrivate TTT< are demand <cnsitive.  For cxample. in
UP 90 per cent of private institutions specialize only
in 10 trades, where in the demand is hich. These
are -+ draughtsman (Civil), electrician, steno (Hindd),
cutting tailoring, fitter, DPA. wireman, electronics,
welder and COPLA.

7.20 The Government ITIs also suffer on account
of (a) lack of training materials, (b) dearth of raw
materials, and (¢) lack of good rainers. While many
ITTs have been well endowed with basic infrastructure
and facilities, thev are totally dependent on  the
oovernment for operating expenses which aie limited.
The faciltitics are often underutilized because of lack
of training materials, raw materials and lack of cood
trainers. Thercfore, while the certificate is  useful
for getting Government or Public sector jobs, most
tainces are ill eauipped to start on their own At
the same time duc to large waec differentiale at the
entrv level in the public sector and the small scale
cector the trainees are constantly on a look out for
2 nublic <ector job. There is. therefore, mioration to
nrban centres and job hopping  As such little on-
the-job learning takes place.
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7.21 The apprenticeship programme was intcnded
to provide on the job training to the unemployed
youth. But this programme also has numcrous
limitations. First, most of the large employers arc
n the urban areas. Therefore, it encourages migra-
tion from rural to urban areas. Once rooted in an
urban setting reverse migration is difficult. Second, the
training at the employers premises is minimal and there
is little incentive for the employer to improve its train-
ing programmes. Third, it was found that in reality
the TTTs have little interaction with the business com-
munity Aprenticeship scheme ends up as a low wage
employment scheme for those trained at ITIs. Inter-
views with apprentices suggest that the ITI graduates
who have prior exposure to business and are purpo-
sive are able to gain far more from the scheme than
the others.

Lesson

7.22 The demand for education and training in the
rural sector is influenced not only by the employment
potential and wage rates but also by the existing social
structures, jobs status and the traditions Accordingly,
the training institutions are also cvaluated and ranked
on the basis of these perceptions. Since the white-
collar jobs command respect college education is
valued more than vocational or technical education.
Because of the colonial mind-set this is found to be
true in many of the developing countrics (Leonor,
1985). 2

>

7.23 In the rural areas one finds, that among the
economically better-off technical cducation leading to
work on the shop-floor, has limited appeal. On the
other hand education leading to a government job
has great allure. This is truc even among thc upward
mobile in the lower castes. Thercfove, institutions
which award certificates that are recognised as pre-
requisites entry into government service are in demand.
For many admission to ITIs is a way of obtaining a
certificate which could help them secure a job with
the government or the public sector.

7.24 For the rural artisan and small business,
traditions come in the way of knowledge acquisition.
In the absence of a culture of formal system of teach-
ing and also due to the poor quality of training that
has often been thrust on them, heev are resistant to
change and adoption of new techniques and designs
(Gupta, 1988 : 18). They do not see lack of skills
as a constraint. Instead the tendency is to demand
greater Governmental intervention and support.

7.25 The people who are least touched by education
and training are those who need it the most, the
unskilled, illiterate, mostly landless, rural poor. In
the absence of education thcy are even unable to
articulate their needs. Since for the rural middle
class and the rural rich, education is available and
accessible in towns and cities upgradation of the tech-
nological institutions in the rural areas has not received
great priority. For similar reasons the vocationaliza-

tion at the level of secondary education has not gene-
rated much enthusiasm. The setting up of the Navo-

"daya Vidyalaya in the rural areas to update the

uality of education, has
favourably.

also not been received

7.26 While training has become a big industry, the
Larget orientation and fulfilment of quotas has ensured
the neglect of quality. While some of the programmes
are targetted towards specific communities, in general
the programmes are designed and packaged around
a concept and delivered in the field. There is little
interaction w'th the community that is to be trained.
The sense of purposiveness and attention to design
is often missing.

7.27 But the major failures of our development
process has been the neglect of primary education.
It needs no elaboration. Training institutions, parti-
cularly those in rural areas, have to live with the fact
that they have to operate at various levels, i.c., pro-
vide (a) basic education, (b) motivate the trainces,
(c) create awareness and a scientific temper, (d) impart
knowledge and skills, and (e) dev:lop their capacity
and capabilities for self-learning so that they are able
to absorb new technologies.

7.28 Imparting training in the rural arcas is there-
fore, o difficult task. It has to be selectively targetted,
properely designed and co-ordinated. There is also
a need to make training more ricorous by increasing
the duration of training and by encouraging private
scctor initiative and involvement. It has been found
that if the trainees see that skill development can
enhance their earned capabilities even the poor rural
youth is willing to pay for such training (Pati, ct.al.,
1987..

Rutal Friendly Training,

7.29 To motivate the rural poor to participate in
education and training it has to be made rural friendly.
This involves :

— Creating opportunities for supplementary
incomes during the training programmes.

~— Community participation in the sclection of
trainecs and the design of training program-
mes.

— Increasing programme flexibility.

—- In Nagpur experiment the rural youth were
brought to the city to work as apprentices
with the local small business like, tailors,
mechanists, etc. The one vyear apprentice-
ship supplemented by in class learning has
been a success.

— Short courses in the evenings,
— Fnlarging the <cone of training by introduc-

ing science eduncation. adu't cducation and
other community service programmes.



~— Intergrating the functioning of the various
institutions, like the 1TIs, DICs (District
Industry Centres), youth orgamsations, local
business associations, etc.,

RECOMMENDATIONS

7.30 Education in our country has bcen a victim
of neglect. 'l'oday we can boast of one of the lowest
Iucracy ratcs in the world,  Yet instead of impiuving
our educational system the concern seems to be on
duuting standards and hnding quick-fix solutions to
employment. In tae process over the decades the
quality of cducauon and even the value of educution
has taken a opeating. Most cducational institutions,
which includes some of the prime mstitutes of higher
Jcarning, have lost their credibility. We have rcached
a stage where most degrees, diplomas or ce-dificates
bear no testimony of the ability. {

7.31 While the problems of iHuman Resource
Development are well known, so are the solutions.
That primary education shoutd recetve primacy has
been said again and again by cducationists, economists
and thinkers. 1t would not be amiss to resterate that
it is futile to talk of technical education and training
without providing a good basic education to the pcople.
Kecping this pownt i view and in the right of earlier
observations we list out the issues of immediate con-
cern and offer some suggestions and recommendations.

ISSUE—1 : Intensify primary and basic education

in wural areas.

7.32 The technical institutions should be given a
major role in education and information dissemination
in the rural areas, since they represent a major invest-
ment. To achieve wider acceptance in the commu-
nity such institutions should be made the focal points
for the disscmination of information and knowledge
and serve the larger community than just a few
hundred trainees. It is recommended that :

— Atleast 25 per cent of the rime and resources
of such institutions should be devoied to
running basic courses, condacting adult lite-
racy programmes, disseminating information
and providing scientific and tcchnical ser-
vices for the local community.

ISSUE—2 : Reduce Migration of Technically Trained

7.33 Better job opportunities and a better social
infrastructure are two major factors which allure the
technically trained to the urban areas. On the
other hand for the small scale sector the lack of
qualified technicians is a major handicap. It has
also been found that to take advantage of backward
area subsidies the industry may locate its plants in
these areas, but may have little local impact s'nce

even the lower level workers arc brought in {rem

outside. It is, thercfore, rccommended that

— The trade or industry in  the small scale

sector which hires a technically gqualified .
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person from the iocal training institutes

should be given an employment subsidy
for three years.
— Co-operatives, particularly, for housing,

education, etc., should also be promoted
for the employees of the small scale scctor
in the rural areas. Provision of housing
Joans and setting up of educational facili-
ties can help to upgrade the quality of Iife.

— Government policies have to be modified
to promote labour intensivity in indusiry
by interest subsidics on loans, even in the
small scale sector, should be linked with
the employment generation.

ISSUE—3 : Improve quality of Education and Train-
ing

7.34 Considering the iow quality of basic education
in the country as a whole and the rural areas in parti-
cular, technical training and skill development is an
arduous task. To improve the standard of training it
icquires ¢ (i) greater mvesiment of time and resources,
(i) improved training facilities and training materials,
and (ii1) well qualified instiuctors. 1t is also recag-
nised that most of the candidates who join the tech-
nical training programmes belong to lower income
groups and cannot afford the cost of training, if it
extends over a number of ycars. A balanced approach
and a creative programme design is therefore neces-
sary.

7.35 The small scale scctor is normally the major
training ground for most unskilled rural youth. It is,
therefore, imperative to involve and assist the small
scale sector in technical training. In the urban areas
private initiative, particularly in small scale sector,
has been the major instrument for education and now
it has extended its reach to technical training as well,
through typing schools, computer training courses,
etc. 1t is imperative to encourage private initiative
and voluntary agencics in technical training. It is
therefore suggested that -

Private and voluntary initiative in technical train-
ing should be encouraged by providing
partial funding and facilitics to these or-
ganisations,

Training programmes should be made more
rigorous by increasing the duration of the
programmes and  introducing sandwitch
courses wherein 50 per cent of the training
is imparted on-the-job in the industry ar
business.

7.36. Industry has to bear direci responsibility in
technical training and skill development. Most trades
are best learnt on the job. Apprenticeship schemes,
therefore, arc the best mechanism for imparting skills
To encourage better utilisation of the scheme the
apprenticeship period should be suitably adjusted
depending on the nature of the trade. The industry
should not be held responsible for absorbing the ap-
prentices in their regular cadre. One approach is to
merge the ITT training and certification with the ap-
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prenticeship scheme. Even today majority of appren-
tices join the programme after completing 1Tl tramn-
ing. 1t instead, certification is provided on completion
of the apprenticeship it would help in better struc-
turing the programme. 1a such a situation it would be
possivle to design a sandwitch programme wherein the
trainee receives six months ot inputs at an ITI and
six months of the job training with an industry every
year. Each ITI can make long-term arrangements with
the local small and large business and industry who
will then be « party to the design ot the traning pro-
grammes.

7.37 Since a majority of these
mately self-employed, it would be useful to train them
for the same. It is, thercfore, recommended that

self-employment and management
technical

Courses on
should be made integral to the
training programmes.

7.38 Our study on the District Industry Centies re-
vealed that a large percentage of thc businesses set
up in small scale sector, mostly cater to the local
demand which and are thus location specific. There-
fore, the training needs also have to be location speci-
fic. The technical training institutions should have
enough flexibility to change their course structures
according to the local demand. The local industry and
trade associations should be co-opted and be the
major stakcholders in such institurions. The design
of the sandwitch programmes is one way of linking
the two. Second, the small scale industry should be
given a training allowance tor every trainee that they
adopt. Third, the appreaticeship Act may need to be
amendced to allow such training to be counted against
the requirements mandated by the Act. Hence it s
recommended that :

Introduce flexibility in programme design by
involving the local industry and trade asso-
ciations in the programme design, training
and evaluation.

ISSUE—4 : Training in the non-formal sector

7.39 The artisan communities in the rural areas
arc onc of the important groups, who are left out of
the formal training programmes due to the high edu-
cational requirements for the entrance to the trades.
Studies have shown that one way of bringing about an
attitudinal change among these communities, towards
education and skill upgradation, is by selective tar-
getting of training and by involving them n the pro-
cess. It is recommended that :

Community based training programmes, wherein
the artisan community  participates in the
design of the programmes and in the selec-
tion of the trainces, should be conducted.

The training institutes in the rural areas should
be expected to devote at least 25 per cent
of their time and resources to such non-
formal training programines,

/.40 There is a need to encourage setting up of
wade associations. To create exclusivity and give due

trainces are ulti-

recognition to those who possess the necessary skills,
the Government should consdtute State level bodies
which would conduct examinations and award dip-
lomas to the craftsmen and technicians who quality.
Such a scheme has been introduced in UK and a
National Council for Vocational Qualification” was
set up. Conceptually, it is analogous to the Open
University concept and is of great relevance in our
country where many skilled workers do not get the
necessary education. Involving the trade Associations
in vocational education and restricting entry into the
Association to members who have passed various
tests can also bring in quality conscicusness in the
trades. The Trade Associations would also serve as a
forum for dissemination of information and know-
ledge. 1t is therefore, suggested that :

DGE&T should cncourage formation of Trade
Associations. Some of the training institu-
tions can be provided the necessary finan-
cial support to initiate, develop and guide
such association.

ISSUE-—5 : Institutional Restructuiing and Co-ordi-
nation

7.41 As pointed out 1 the report a diverse sct of
training institutions arc operating in the rural areas.
However, there seems to be little co-ordination among
them, with the result that while physical infrastructure
is created the facilities are no. fully utilized due to
paucity of funds and other resources. It is therefore,
suggested that :

The institutions promoted by various ministries
at the district level, such as, 1TI’s, DIC’s
and, as well as the research, training and
cducational :nstitutions of the State Govern-
ment, should network und adopt a co-ordi-
nated approach to training and Human Re-
source Development.

7.42 1t is also found that many of the problems
with the design of the programmcs are due to lack
of adequate understanding about the nature of rural
industry and clear thinking on how to introduce
technology and new products and services in the rural
scctor. Government and voluntary agencies have been
promoting various schemes, for production and train-
g, Of late, a number of “technology development,
production and training ceatres” are also being set up
in the rural areas. While innovation and experimenta-
tion should be encouraged, it is necessary to make a
detailed asscssment of these programmes. It is re-
commended that :

A regular assessment of the skills in  demand
should be made and released to the training
institutions and voluntary agencies.

ISSUE—6 : Financing of Technical [raining

7.43 It is noted that training is expensive and most
cmployers are reluctant to pay for training. This has
created a great imbalance between the demand for
trained personnel and utilization of the technically
trained. Thegefore, the approuch adopted for financ-
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mg of the technically training have implications on
how the technically qualificd are utilized by the in-
dustry. To  increase—-industry  responsiveness to
Human Resource Development many countries have
introduced a turnover tax on companies, which is
then used for government initiated Industrial training
prugrammes. Singapore, for caample, has introduced
such a tax. It is recommended that :

A Human Resource Development Tax should
be imposed on all medium and large busi-
nesses to finance training for craftsmen and
artisans. Seventy-five per cent (75%) of
the funds, so collected, should be allocated
to institutions operating in the rural and
backward areas.
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TRAINING PROGRAMMES—SUMMARY DESCRIPTION

Zuishi, RK.—1989 Leather Footwear and Brassware
Industries, U.P. Indian Institute of Management,

ANNEXURE VI

Institutions Involve

Ministry/Department

Kind of the Course/ Course Ben.ficiaries

Progr.

A. Certificate Course 1. Craftsmun Training Youth with Certificate 1. Government 1TIS MOL/DGTET T
Forsal) 2. Apprenticeship Level of Education 2. Private ITIS

B. Skill Development Factories MOL/DGET
Programme

1. Rural Community Rural Youth Rural Community, HRD
Polytechnics Polytechnic Centres
2. Advanced Vocational Craftsmen and Techni- Advanced Training MOL/DGET
Training cians from the Institutes of DGET in collaboration with
industries dand ITIs in fifteen UNDP/ILO
States.
3. Entrepreneurship Youth with the Universities College, Department of Science
Training Technical background Institutes Technology
4. Small Industries Workers of Small At Institute workshop MOI
Service Institute Industries workshop
(S1SD)

C. Training as sub- 1. TRYSEM Rural Population At place and sometimes MDA/Dept of Rural De
component of 2. KviC in some 1TIS MOl
development 3. Ha\dlooms Board
programmes

4. Handicraft Board Eatrepreneur At centres itself and MOl

5. DIC some time by demons-

tration in the fiel , also.

6. Vocational Training Women Central Social Welfare MOW
programme (For Adult Board & Child Welfare
Women,

7. Occasional Courses

1. Entrepren urs in the DIC Department of Industry
Districts including
rural areas

2. Small and Medium State Industrial IDBI
sector Entrepreneurs Consultants

3. Vaiious Targets Different banking and
Groups including and Financial
Rural Entrepren ures Institutions

4. Various Target Groups Voluntary organisation
Including rural artisans
and entr. preneurs

9. Training for Trainers/ 1. Craft Instructors Craft Instructors Advar;ce Training MOL
Supervisors/Research Training Scheme Institutes
Staff

2. Supervisory/Foreman  Existing Supervisors Advance Training MOL
Training and Foremen Institute

3. Research Staff Executive Staff of Advance Training MOL
Training and the training Dept. of Institutes

Department of Training, Industrial establishments,

Material in the filed of
vocational Training

ITI, for instructors and
officers of central and
State Govts. engaged in
planning and execution
of Industrial Training
programmes.




NATIONAL COMMISSION ON RURAIL LABOUR
TERMS -OF REFERENCE OF THE STUDY
GROUP ON “TECHNOLOGY AND DEVELOP-
MENT STRATEGY FOR RURAL LABOUR"

To make a detailed assessment of the
science and technology development stra-
tegy being followed in rural and the
extent to which the programmes|schemes
implemented thereunder have reached the
bulk of rural population and contributed to
their welfare and  growth in sufficient
measure.

To study the capabilitics in different fields
and the infrastructure alicady created for
scientific and technological development in
rural areas and recommend measurcs and
policies for optimal utilisation of the poten-
tial created for the benefit of the larger
section of rural population particularly the
weaker sections.

To identify the main areas in which tech-
nological innovatiofts could directly im-
prove the living conditions of rural labour
such as drinking water, sanitation. medical
and health facilities, housing, energy educa-
tion, transport and commiunication and
entertainment and suggest quick result
yielding schemes|programmes  for improv-
ing the quality of life in rural areas.

To recommend such technological improve-
ments and innovations as may enable rural
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labour (especially small and marginal far-
mers) to raise productivity, income and
employment in farming and non-farming
occupations including traditional and new
crafts and other agro based industries.

To critically examine the contention  that
technological, upgradation and modernisa-
tion adversely affect efficiency, wages, emp-
loyment position and labour absorption in
rural areas with special reference to women
and to that extent it is counter-productive.

To make recommendations for programmes
for informal research system under which a
need based technology devclopment stra‘e-
gy could be evolved with the cooperation
between farmers and scizntists.

To evaluate the current educational and
technical training schemes being implement-
ed in rural areas and make iecommend-
tions for appropriate manpower and voca-
tional guidance programmes so that labour
is fully trained and equipped to utilise the
scientific and technological development in
different sections of rural economy part cu-
larly in the diversification of agrobased in-
dustries,



