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CRGANISATIONAL DESIGNS FOR TECHNCLOGY CURIENTED

INTEGRATED RURAL DEVELOPMINT

1 Foundation

The strategies for plammed economic development
-followed during the last 35 years gave the country a
fairxly sound agricultural, industriazl and technological
base, huﬁan regources in science, tecﬁnology, administration
and management, and physical and institutional
infrastructure, as well as political stability through
democratic institutions. These first generation results
of planned development provide foundation for rapid
econorﬁic growth in future. Country has now to take the
- fruilts of science, technology and industrial development
to the rural masses whose hopes and aspirastion and fzith
" in democratic institutions were kept alive all these
years through various comparatively low-cost, conventional,
basic need oriented welfare programmes. Towards this,
policies, programmes and organisations for dynamic
farm-industry linkages integrated with welfare activities

are needed.

Prepared by Professor V.R. Gaikwad, Centre for Management
in Agriculiure, Indian Institute of Management, Ahmedabad,
for Workshop organised by High Level Committee to Review the
Existing Administrative Arrangements for Rural Development
and Poverty Alleviation Programmes, held at NIRD, Hyderabad,
July 9-12, 1985.



2. BSecond Generation Tasks and Crganisational
Deslgns

Indian agriculture is predominantly small farm

agriculture and increasingly going to be so in future.
Over the years, land reforms, breaking of joint families
under économic cémpulsions, and population increase

affected an increasing atomisation of Indian agriculture

with corresponding decrease in the unit of management of

land. ©On the other hand there is lack of integrating

institutions and organisational arrangements for optimum

use of land and water resources and agricultural produce,
Increasing atomisation correspondingly increases
" managerial and administrative efforts and costs of
providing each of the literally millions of small and
marginal farmers with knowledge of modern agricultural
practicés, credit and inputs, and procurement and/or
marketing of pis produce. It also increases the efforts
énd costs of providing him and his family members and
that of landless and artisan households income generating
activities and welfére facilities (sénitation, nutrition
and health, family planning, drinking water, medical,
housing, education, recreation etc.). Research and

evaluation studies indicate that in the absence of



integrative mechanisms, even the multiple institutional
arrangements and programme administrations have not been
able to cope with these tasks satisfactorily. Effective
and efficient monitoring of all these activities wag also
practically unmanageable due to sheer number of potential
‘begneficiaries and miltiplicity of institutions and |
Programmes.

To overcome these problems, designs of future
lorganisations for technology oriented integrated rural
development have to be such that these develop capacity
(a) to respond to new technologies and process of
“industrialisation, (b) to provide various economic and welfare
benefits (shown in Figure 1) in an integrated manner,
‘{c) to make optimum use of land and water resources,
and of prdduce from these. Furthermore, the designs
should develop organisations sufficiently sensitive to
planning, monitoring and controls by higher levels of

administration.

3. [Earlier Efforts for Integration

India has experience of a variety of models of
integrative organisations which were tried and tested
during ‘the 35 years. Important gpgg are presentedlhere

in brief.
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The Nilokheri Township model tried immediately
after independende had many features of integrative
organisation, The basic concept here was to stop the
one way traffic of labour, material, skills and culture
from villages to town. Emphasis was on a decentralised
administration and decentralised eccnomy that would
eventually lead to an agro-industrial economy as the
future economic pattern of the country. The scheme
envisaged a nucleus township housing a population of about
five thousand. The township was linked with the
surrounding villages with the idea  that the township with
'the surrounding villages would not only be an economic
unit but a unit of administration as well. Within the
'township various social welfare, and recreational

v

Pandit Nehru impressed by this model, at one

facilities werc planned.

stage observed, "I want 9999 Nilokheries to implement

the message of Nilokheri," and appointed a committee
AMr, Narielwala as chairman, and S.K. Dey and Konisberger
aﬁrmembers)to study Nilokheri project and examine

‘the possibility of its duplication. This Committee



strongly recommended adoption of agro=-industrial

economy for the development of rural areas. It seems

this model somehow did not f£it intc the overall strategies
then formulated, and as such could not be replecated.
Instead a low cost, non-industry. oriented Gommunity
Deﬁelopment Programme model for rural development was
adopted,

Still, the farm—industryrlinkagé model was very
much in the minds of policy makers, and certain commodity
based agro-industrial cooperatives were encouraged
from the beginning. Cooperative sugar factors and milk
processing cooperatives of Amul type were basically
integrative organisations following the farm-industry
linkage concept. These provided many benefits presented
in Pigure 1. Due to different nature of commodity, the
sugar and milk cooperatives followed different'types of
organisational design.i/ The command cres of an averade
size sugar cooperative is generally a compact block of
15 to 20 thousand hectares spread cver closely situated
30-50 villages. On the cother hand, the command area of
a milk c00pe;ative of Amul type is generally a whole
district covering about 1000 wvillages each supply_z little
quantity of milk., Both thesé models have been highly
successful and provided a variety of benefits to rural

population, particularly to producer farmers.

Zing



The fourth model waé.FSCS*introduced in 1973 on
the recommendaticn of the liationzl Commission on
Agriculture. FSCS was designed to take care of, in an
integrated manner, timely availability of credit,
package of inputs and custom services, along with technical
advice and supportive services for storage transportation,
processing and marketing preferably through a single

contact point,

4, Importance of "“Anchore' Activity

Earlier experiences in developing integrative
organisations for rural development indicate the

importance of a dynamic, anchore agtivity around which

organisations for integrated agriculture/rural development

can be evolved.

In case of sugar and milk cooperatives, the

central or anchorc activitv was modern processing industry

around which all other activitics, tasiks were organised,

The success of these organisaticns was due to this

‘anchore activity. The follow-up of Nilokheri mcdel was also
€0 be on the same linc. On the other hand, while
implenenting FSCS importance of such anchore activity

was completely missed, and FSCS operated like any other

*
PSCS - Parmers' Service Cooperative Society.



loosely organised, conventional, mercantile cooperatives
ﬂealing with credit and fertiliser distribution, In
“fhe absence of anchofe activity no PSCE could provide

fhe anticipated benefits.é/ The cooperative farming,
‘another fgtegrative organisation, established in a few
places,.also suffered from similar weaknessf

How this concept of central, anchore activity
‘operates is illustrated by the cooperative sugar
facfories.

Many farmers, especially small and marginal,
are often reluctant to join conventional, mercantile
cooperatives. The same farmers, when hear about a
cooperative sugar factory, and see concrete, physical
structure of factory, godowns, offices raising before them,
dp everything possible to become share holders of the
.Eooperative sugar factory. Thus, about 175 cooperative.
sugar factories have been established in India whdch
produce nearly 50 per cent >f total sugar production in
the country. More than 1.2 million sugarcane producer
farmers own and participate directly or through their
‘fépresentatives in the management of these agro-processing
indGustrial activities. About thousand million rupees of

share capital is raised by these members which is about

*
. The current rural development and poverty alleviation
programmes and their administration also suffer for the
absence of any dynamic, anchore activities around which
g2lf-gupporting sustainable organisations for integrated
R.D, coild develop and prosper.




40 ner cent of the total nalid-up capital of these
fsctories. Msny socicties have cvan paid back theo entire
atat> contributions o chare capital as loans. Most

af them have been paving year aftor year sugar cane priée
higher +than the privatc sugar factories as well as the
floor price fixed by the government. Thus, these
enterprises contribute to the income of more than

1.4 million farmer members. Almost all assist farmer
members by providing extensicn service, good variety of
sced, development of irrigation facilities, supply of
inputs and credits in collaboratiOnrwith village level
primsry cooperative societies, arrangoements for harvesting
and transport of sugai caone, and SO O. Many have
utilised part of surplus for expansibn/diversification,
and part in socinl whlfare activities such as schools,
collcges, hospitals, es well as in developing off--farm
activities such as coopcrative poultry and dairy.

These enterpfises are locztod in rural arcas
‘surrounded by sugarcanc ferms so as to minimise transport
cost. Fach has developed a small township of its own.
These are labour intensive enterprises. For examnple, an

averaco size of factory with 2500 Mi/day capacity and a
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command area of about 10-12 thousand hectares spread over
30-40 wvillages emmlovs :about 700=-800 persons ©On permanent
basis (office and supervisory staff, and skilled and
‘unskilled workers), In addition, it provides employment

to about 2500 persons (for harvesting and transport of cane)
for about 150-180 days (harvesting/crushing period) per
year. Besides, it generates secondary employment in
business, transport and service sectors in the region.

The value of annualloutput of sugar alone of a
single factory of 2500 MI/day capacity is about Rs. 2C crores.
This is many times the budget of the average district
local government kody like Zilla Péﬁchayat. The
industrial activity of these societies is not limited to
production of sugar. Many have established by-product/
waste matter processing plants such as alcochol and other
derivatives from molasses, liquour from alcohol, paper
from bagasse. These by-product/waste matter processing
add further value to the agricultural produce of the
farmer, and consequently (a) add to their net income,

(b) sunport further expansion of industrial and other
economic activities, (¢} generate further employment,

and (@) contribute to more scphisticated welfare activities.
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One of the most important contributions of these
agro-industrial cooperatives_is humén recsource development.
In backward, often barren/or newly developed rursl areas, .

* these enterprises have exposed the illiterate, poor,
rural people to modern science and technologies,
managcment systems and industrial culture, Various
categories of farmer members and others participate in
this dynamic economic activity generated in a compact
ares of 30-40 villages. Due to employment opportunities
new skills are taught and learnt.

These agro-industrial organisations are the
outcome of rural entrepreneurship. The entrepreneurial
achicvements of local persons, the political processes
generated at the local level in a compact area of
30-40 villages, and the managerial activities pertaining
to running of a modern industrial plaﬁt, all creatcd
an educational environment for the local backward,
illiterate rural community. In the process, base for
entrgpreneurship and creative leadership was expanded,
and over the years, sccond generation entrepreneurs,

leaders and managers emerged from the rural community.



12

This process of rural transformaticn with
local participation started some 30 vears back with
the establishment of Prawaranagar Cooperative Sugar
Factory by Shri Vikhe Patil and Professcr D.R. Gadgil,
The contribution of the entrepreneur was nationally
recognised when the Government awarded Padmashri to
Sri vikhe Patil.

Somewhat similar is the story of cooperative
dairy. The path breaking contribution of Shri T.K. Patel
and Padmashri Dr. V. Kurien in develOpipg Amul at |
Anand some 35 years back is well-known. As early as
1955 Pandit Nehru obscrved, "Of all the many types of
assistance India is receiving from many friendly countries
and bilateral aid agencies this type of help that has
cnabled the building of this type of farmers cooperative
institution is the one India will most valuel” In
1982, Indira Gandhi said, "This is onc of our success
stories of which we are all proud, May the spirit of
AMUL spread far and wide in our country to help, instruct
and inspire our farmers."

These sugar and milk cooperative organisations

provide a model, a new approach to technology oriented
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rural development. These emphasise the importance of
an anchore activitv in development of integrated.rural
devclopment organisations. The lesson is:

wherever possible, depending upon the available
1océl agricultural and other natural rosources, bio-mass

handling processing industry/activity should be the
central or anchore activity of organisations for integrated

rural development. Around this anchore activity should

be developed backward linkages (credit, inputs, extension,
support services and procurement etc, ), forward linkages
(marketing of produce and finished ﬁroducts), infrastructure
(roads, electricity, irrigation,etc.), social welfarc
facilities (housing, medical, education, recreational),

and supplementary economic activities. The command area

of each such organisation shcould depend upon the capacity
and nature of the central, anchore activity. The
population outside the command area of these enterprises
should ~: continue . to be sarved by the current rural

deveclopment programmes. The modcl that cmerges from the

above is presented diagrammatically in Figqure 2.



Primary /. {. Backward linkages i Forward linkagos
Producar ! . .
Produvo 1.Credit, Inputs, Extension ANCHOR
Gatheror or “-2.0ff=farm actiyitics ACTIVITYs Marketing of
Gol}nct?r e 3.Infrastructuro dovolopmont  Blo=mase Produca/Products
: ke 4, Empleyment & Wagos Handllng/
Processing
I -5, Welfare activities
b
- . 3 - Supplomentary
; < &.Profits/Surplus s o
o e ‘ N 3 s
Mambers Centribution i
1.5hare capital — -4
2.Raw mzicrial ——————H——u}}
3,Leboir e —~—~m~w~ﬂ~%
4elaadouship end —h——p—angﬁ

Managomant

A Cohsumars

R

Diroctly to

or
Through ather
Organisations

Government Walfare Schomos such as .schools;
hospitals, housing, drinking wabor, sanitalior

ctc. routed through or implamentad in

collaboration with Anchore Activity Organieation

mavazmsent nfrasbrocbture
dovelopment schomes implemented
keeping in mind reguiremonts of

Anchore Activity

INTEGRATION OF RURAL DEVELOPMENT PROGRAMMES THRCOUGH DRGANISATION

Figuro 2@

EYOILVED AROQUND AN ANC DRE ACTIVITY

14
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To illustrate the "anchore activity" concept
further, a simple exercise on Paddly--Rice By-Product system
-could be attempted.

A farmer does not produce rice; he cultivates
paddy plants. These plants produce:

-Straw (about 50 per cent by weight)

Husk (about 10.5 per cent vy weight)

Bran (about 3.5 per cent by weight)

Rice Carnel (about 36 per cent by weight)

From Figures 3 and 4 it could be seen that a paddy plant
Eould be converted into a number of p;oducts. Each block
of about 10 thousand hectares undcr paddy crop with two
;addy.seasons in a yvear and 4 MT/ha pfoduction has a potential
:Qf supporting a complex 6f processing industries (rice
ﬁdlls, solvant extraction plant for rice bran oil,
'prbcéssing of husk for a variety of products, and straw
paper mills), Crude estimates, indicate that for
reasonable exploitation of the economic potential of
paddy in 10,000 hectares an initial inVeétment of the
order of Rs. 2-3 crores would be needed, i.e., about

Rs. 2000-3000 per hectare. It is this complex Of

industries that could be the anchore activity that would
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provide the local paddy farmers worthwhile avenues for

participation in terms of contribution of capital and

management of enterprise. Organisation evolved around

such anchore activity could then undertzke a variety
of development and welfare activities in an inteyrated
mahner in the villages falling under the command area
df the factorye

Potential for developing such anchore activity
is very high in case of many other commodities such as
sugarcane {(Figure 5}, maize, casava, coconut, cotton, jute -

and various plantation crops etc., as discussed in Secktion 5.
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Figurs 3 PADDY_BY-PRODUCT SYSTEM

Paddy Plant:

— e T
Paddy’ [gtraw
! ] rmwi__._w e
Rice and} iRicai | Paddy LﬁStram,
Brokens ! i Bran! {Husk Board
Ri Y Riee Paddy | | Straw
Rt Mleran T T ek, 'Papor
‘ 01l Heoap and Semont=
Rice ‘ s JOFhER e - |jStraw
i Flour _{ Deoiled|iProdusts: | |Husk Bags5/
' | Caka _1. . Board !
i Puffaa“- -__h__m_,kggsle “"'57“' . IHandicrafts
Rice “{iffi____ﬁﬁ_"—"“"_ _Furfural Productks
ﬂlTar a;H' '“M!Siliconz/ Shampooé/
Rice Other
1 .
w1na-/ MHaste Black | |Mushroom
Ash for .} i iculture |
Sterch Bricks - 4
7 o i |Entiched
- .'_’Briquettaq:s{’ "'animal
Other ‘ inutrition
Indigenous ; . P
Products L__,Actluated |

like Papad iCharcoal

etc. 1

e ettt s 2

-

1/Riée Wine is commanly produced in many South-East Asian Countrisa,
such as Sauth Korea, Japan and India,

2/Cement from paddy husk has besn recently recommandesd by Central
- Building Research Institute, Rocorkee, India,

Furfural is a chemical produced from rice husk. This is used
as a catalytic agent in petrochemical industriss as well as

- for many chemical products, Thers are a numbar of Furfural
plants in India; one of the largest, integrated projsct has been
recantly approved by the GOI; It is by Punjab State Industrial
Development Corporation with collaboration with Ballestra S.A. of
Switzerland, It is hundred per cent export orisnted project for
manufacturing Furfural; capacity - 6000 MT/annum; investment
Rs.40 crores; By-products - rice, edible oil, deoilsd caks, and
boiler mill ash, For manufacturing Furfural, no raw material
#ost as husk available Prom rice mill which is part of the
inte§ratad project (as reported in The Economic Timas, 30 September
19833,

{contd, )
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E/Papar from paddy straw is produced in many places. A Cooperative
paper factory using paddy straw has been recently established in
Surat district, India

éfwith the help of 2 binding chemical, paddy straw has been used
~ for manufacturing bags in S.Korosa. )

é/Hair Shampoo manufacturad from paddy straw in Indonesia is a
. popular products.

L Rice Husk generally used as a fuel and as a source of cellulose,
also provides a cheap source of high purity silicon for solar
cells and elsctronic industry. Cheap silicon is produced by a
metallurgical process where silica and carbon ars heatad togethsr.

Rice husk which contains 15 per cent silica can provide pure silicon

(as reported in Science Today, Vol.16, No.8,August 1982, Be12),

Q/There are many plants in India manufacturing briquettes from
carbonised husk as a substitute for coal. :

PERCENTAGE BY WEIGHT OF VARIOUS COMPONENT S

Figure 4
OF PADDY PLANT

addy Plant (10087
160,000 u12/
!

{ E !
Paddy (50%) Strawzj(50%)
BD,UDD MT B0,000 MT
I 1 | Bleachoad 4
Rice (36%) Bran (3.5%) Husk (10.5%) Eggg_ggg,z%)-/
57,600 MT 5,600 MT 16,800 MT 27,560 MT
. -
pirect Alter- Altarnats uses =
Conaump~ nate uses { Straw Ooard, Bags,
g&ion Shampooy wt, to
EErZ$§§§ be caloulated
756 MT3/
1
Crude oll Docoiled Alternate Uses =
{0.56%) Cake{2.9%) Husk Board,
B9G MT 4,704 MT S5ilicaon, Cement;
wt.toibo calculated
! Cattle Feed
; Industry
I ' i }
Edibls 0il Wax Tar and Othor
(0,392%) (0,0168%) Waste (0.1512%)
627,2 MT 26,98 MT 241,92 MT

(GDntda )
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Nots: 1/Figures in bracket arz cnproximate weight (in percentage)
out of the total uweicht of paddy plant,

g/Figures given below sach component are derived on the
following assumption:

a) Paddy area undor cultivation - 10,000 hecgtarag

b} cropping intensity = bwo paddy urops per year

c) Paddy yield per hectare for one season = 4 MT/hectare
of paddy ,

d) Paddy straw yisld/hectare (at 1:] paddy: straw)
4 MT/hectare of straw,

e) Total paddy production 10,000 x 4 x 2

80,000 MT

10,000 x 4 x 2
80,000 MT

It

Total straw production

Total weight of paddy g o
plant = 160,000 MT

pvey

f) Entire paddy and straw produced is processed; seed and
other requirements not considered.

E/The paddy straw ratioc for most of the common varieties
varies betwesn 130.7 to 1$1.5. Hers we have assumed the
ratio of 1:1,.

é/Based on the figures given by V, Podder, Paper Industry
in India, Oxford and IBH Publishing Co., Bombay, 1979,
Pp.60=63, _

E/At 4.5 recovery rate from husk against possible 6 per cent,

jource: V.R. Gaikwad and V.K, Gupta,A Guide to Managoment of
Small Farmers' Integrated Rice Cooparatives in Asia,
(Report submitted to SFAQ of UN,1981), under publication
with Oxford and IBH Publishing Company, New Delhi.,
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WEIGHT OF DIFFERENT COMPONENTS OF SUGARCANE PLANT

fligarnand

6511, 000

LR -
71/

[V —

{100%)

!

Prime Sugarczna (66.77) -

|

460,300 MT (100%)

|

= ]

j
Thrush. Leaf, Inflorescence

[33%) 230,000 MT
i

Graen Fodder, Manufacture of
Paper board (pulp weight to be
galculated )

i T
5ugar2/ Bagaése (30%}2/ Air}dryﬁ/ Molassasﬁf(4.5%) Water and
{42%) 138,000 MT Press mud 20,700 MT Wasta(52.6)

4200 MT (0,9) | ' 241,960 MT
4,140 MT |
FmplasticsZ/ —~ War Alcmholé/
335,5MT {57,61,000 litres -
' 7/ industrial alcohol)
- Furfural -~ Rosidue
3,312MT
— Fuel ~— ;
.  arique- — Fordi lizer -Acztzc.d
anhydride
-—Paper-/ htos7/ Alcoholic
Boverages- ] Synthetice
8oard — —~ Ash 1iko Rum rubbor
' 1,380 MT j
ibre Board— Ethyl —— Polyothylens
' L. Glass Nlcohol
= Styrens
Fodder —

Acatonezf ___““

pyC

Acatic apid

Enthul
Aratato

1 Enthul
hexanol

b

b&mgar cana production {(including tops) from 5000 hoctares @ 92 MT por
‘heotera of prime sugarcane i.e., 65.7% of the total weight of plant,
‘At this yield rato, production from 5000 ha of prime cane would be
sufficient for sugar factory with 2500 MT per day capacity with prushing

Jpericd of 180 days.
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;i/Theoretically sugar contain inprimz sugar could bo as high as 15%,

However, ‘sugar yicld varies from B to 13% of canc crushed., Wo have
taken 12% as it is ropoatedly achievad by many co=operative sugar
mills in Maharashtra.

'Bagesss would be about 30,35% by weight of cane crushed. If this
bagasso is burnt for powor generation, it gives about 10% ashe One
of the alternate usecs of bagasse would be for paper making. In such
paper makingplants bagasse is supplemented by other raw materials
such as cotton waste/rags.

Filter prass mud is about 2.5 to 3.5% by woight of canc crushed.

From 1000 MT cane~crushod about 9 MT of pross cake (mud) on air drying
ig available, 0On extracticn with solvent 725 kg of wax is obtained
and residual is about 7,2 tonnos (Ref.A,R., Patol, "Agro-basod
Industrios = Approach to Rroblems of Agricultural Wastes", in A,V.
Bhuleshkar (ed.) Indian Economic Structure and Policy, Dhayal
Prakashan, Ahmodabad, 1982, P94,

The world Pamous Tate and Lyle Industries has demonstrated that
.anything and sverything that is produced from petrochemicals can be
manufactured out of molasses,

§ Alcohol could be used a& fuel espacially for the automative

industry, With some modifications petrol blendsd with aleohol
upto 20% (gasohol) could be used as motor fusl, and with major
modifications of the carburottor and injection systems, alecohol
could replace petrol. '

For details, ses AR, Upadhyay, Handbook of Sugar Factory Management,
Rajic, 'Rajiv Sadan', New Road,Ratlam, MeP., 1969, DPp.467=527,

There are many paper factories using bagasse as raw material, The
largest project in the country for the manufacture of nowsprint and
writing and printing paper from bagasse is to bo set up in joint sector
at Parbhani, Maharashtra State; Capacity 300 ¥1/day; investment

R8.225 crores (as reportad in The Economic Times, October 13, 1983)
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Potential for Developing Integrated
R,D, Organisations

The vast canvas of agriculturc covers practically
entire bio-mass - plants, animals, insects, and micro-organisms,
cach covering millions of species and sub-species.

This bio-masas, through various physical and chemical
processes, provides organic and inorganic matter which
could be further converted intc numercus products through
technological and industrial interventions. Seen in its
wider perspective, this bio-mass, besides providing
food, fibre, energy and other natural products, provides
numerous opportunities for commercial and industrial
exploitation, which contribute to economic development,

Indian sub-continent, with its‘diverse
physiographic and geographic condition, supports a vast
variety of bio-mass., In the carly stages ©of economic
deveclopment, thinking about agriculture and rural
developmeﬁt is bound to be limited to a few plant and
animal species which provide food, fibre, energy.,
timber and some directly usable primary products. While
food production has to be a continuous, high priority
activity at ail phases of country's devélopment, as

the country advances on economic and industrial front
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procurement/production of bio-mass for commercial and
industrial purposes become increasingly important. It
is this aspect of agriculturc/rural development that
generally gets low priority in ecarly stages of economic
development.

More than hundred vears back the British
administration very systematically and meticulously
collected detailed information about eccnomic, commercial
and industrial potential of practically entire flora
and fauna of the Indian sub-continent. Every single
cultivated and wild plant was systematically studied to
find ou# utilisation of each of them. _

The first systematic compilation of such
information was byDr. George Wat£ who; between 1382-18%96,

brought out # Dictionary of the Economic Products of

India, in six volumesg/ This dictionary was up-dated
during 1940-1976 by Council for Scientific and Industrial
Regscarch (CSIR) which brcought out a twenty volume

serics entitled, The Wealth of India: A Dictiongry of

Indisn Row Materials and Industrial Products.é/ Eleven

voluines were brought out to cover 'Raw Materials'

(of plant, animal and mineral origin) in addition to nine
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volumes covering, 'Industrial Products® and 'Animal

and Merine Products's The 'Raw materials' and

tAnimal and Marine Products' series providé detailed
accounts of the raw matcrials, their chemical compositions
and various products that could be manufactured. These
eleven volumes aléne covered over 5000 plant species
available in India.

In the west scicentific information about
agricultural raw materials and their commercial and
industrial potentiél lead to development of processing
technologies, machinery and plant designs, and
establishment of agreo-processing ente:ﬁ}ises.

Availlable scientific information and experience
of industrially advanced countries indicate that almost
every primary agricultural commodity (raw materizl)has
potential for developing a series of industries if
primary commodity, its by-products and waste matter are
scientifically processed. Similarly, animal by-products
all have high potential for developing a series of
industries.

Bio-mass processing industrics directly or indirectly

provide food (e.g. ingredients of cattle feed for meat
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and poultry, coconut oil as ingredient for margarin,

sugar, beverages, edible oil ete.), consumer goods

(e.g. cloth, leather goods, soap, cosmetics, etC.),

and other goods (e.g., paper, resins, oil-paints,varnishes,

various chemical derivatives, starch, medicines from

medicinal plants; perfume and sO on).' The list is long.
The bid—product processing chain provides a

varicty of products even from common food crops. For

cxample. paddy plant provides rice, bran, husk and

straw. These four when further processed provide a

variety of produdts such as rice products, starch,

rice wine (all from rice), rice-bran oil, dew~ciled

cake, cattle feed, wax and tar (from rice bran), paddy

husk cement, c¢oal bricquetteshusk board, furfural

0il, silica etc. (from husk), and straw board, straw

paper (from rice straw) (seec Figure 3). Similarly,

various products could be produced from other commodities

like sugarcane (see Figure 4), grounénut, coéonu%,

casava, maize. cotton, medicinal plants, horticulture

CxYops forest products, and animzl and fish.

Cbmmercial enterprises could also be developed for

cultivation/procurement of wild plants (especially

medicinal plants), and rearing/procurement of wild animals

*
(such as rabbit, snake, crocodile, butterfly) .

()

“Farms on experimental basis arc already being
@established in India in recent years. ‘
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In India, whilc scientific information about
agricuitural raw materisls was available all these yvears,
its application so far was limited. However, today
India has reached a stage of development where it can
scriously think of application of science and technology
for processing of bio-mass. This would provide many
anchore activities for-organisations for technology
oriented integrated rural development. This process is
already on in the country in response to demand for
various égro—based industrial products for direct

consumption, further industrial use, and exports.

6, Implications

Systematically formulated farm;industry linkages
have far-reaching effect on agricultural productivity
as well as social and cconomic development. Some of
these are brieflydescribed below: .

Such industries provide opportunities for
investments and consequently help in mobilisation of
local capital for produétive purposes in rural areas;
generate employment opportunities, especially, for
surplus labour and landless; employ technical, skilled

and semi-skilled workers and managerial staff and thus
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develop human resources; support growth of neow
townships thercby reducing pressure created by rural
migrants on existing urbgn centres,

Farm-industry linﬁage helps agricultural
development in many ways: For its own survival and
growth an industry has to payvattention to backward and
forward linkages. For getting raw materials of suitable
gquality/specification, sufficient guantity, and
in time, it has to take care of backward linkages {such
as supply of inputs, extension work, development and
optirmum use of water resources and other Ffacilities, .
purchase of commodities at proper prices, transport,
storage, etc.); and forward linkages -(such as marketing
of commodities and finished products to consumers at
proper prices); add value to farmers' produce and
increase their net income which in turn motivates them
for higher productivity and achieving bettér quality.

Modern industry and technologies introduce new
culture, attitudes, orientation, and behaviour in
stagnant rural society thereby helping rural transformation;
provide opportunities for development of leadership

and entrepreneurship, thereby introducing a sense of
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dynamismy direct people's energies towards exploitaticn
of loecal, natural resources through commecrcial/
industrial enterprises (rather than one class/group/
caste exploiting another class/group/caste using land
based, traditional agricultural rescurces--a scene

comon today); encouragc pecple to organise, not against
each other (as happens today) but around feasible economic
activities for ipdividual and common economic and social
gains; further encourage participation of local people

in devclopment and management of commercial and industrial
enterprises, and through such participation encourage |
proper sharing of profits/surplus amonémprimary

producers and workers as well as use of profits/éurplus
for loecal community's welfare (education, health

services, recreation, etc.)

Around each such agro-industrial-commercial
enterprise economic, social and welfare activities of
thousands of small and marginal farmers, landless and
artisans living in the command area of the enterprise
can be effectively and efficiently integrated. The
cnterprise organisation becomes an anchore, a centre for

effective integration of varises service, welfare and
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supplementéry production functions. . Many =gricultural/
rural development prograﬁmes and schemes 2f the government
(production,conservationwelfarc related) could be
implemented through/ in collaboration with such
organisations.

Thus, such organisations would help local
government bodies and administration in many ways. By
performing many of the conventional development and
welfarc functions these organisations would reduce the
load on local bodies and administrative systems. The
local bodies would then be able to devote more time to
systematic regional planning--resource BUrvVeys,
identification and formulation of anchore activities in
the region, help'local people in devcloping organisations
around such activities, development of infrastructure to
support such activities, and better monitoring and control
of these organisations. They would also.be able'to pay
better attention to development and welfare of population
lving beyond the command areas of such organisation.

These new functions would help in changing the traditional
orientation and approach to rural development of the
local bodies and administrative systems, and also helﬁ

in more effective decentralisation of functions.l/
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Colléboration between thesc organisations and
existing primary cooperative societics in supply
of credit and inputs (as done by cocperative sugar factories
would strengthen the primary societies especially by
greater volume of business and better repayments of loans.
Development of such integrated R.D. organisations
in the command areas of major lrrigation projects would
be beneficial in scolving the problem cf coordination of
various activities (land development, lay-out and
maintenance of field channels, supply of inputs and
services, development of infrastructure and support
services, etc.), optimum use of water resources and
increasing productivity. Under this approach, the
total command area would be composed of a mumber of sub-
command areas. Size of each-sub—command area would
depend upon the optimum size (capacity) of the anchore
activity (industrial/commercial complex), and all
development and welfare activities would be managed
by the integrated R.D. organisation evolved around
the anchoré activity. The total Command Area Development
Authorities would then be a higher level organisation,

with overall functions of planning, monitoring and



controls in relation to each of the sub-command arce
integrated R,D. organiSafion, and development of conmon
facilities, -infrastructure, township «tc., necded by all
sub-command areas.

All the above implications are, in essence, reflect
the underlying objectives of the existing agricultural
and rural development policies and programmes; In
addition, these take care of many economic, political and
administrative problems currently faced in implementation
of agricultural/rural development and poverty alleviation
programmese. The other positive implications of this
approath are as follows:

Farm-industry linkages reinforcé composit
naturc of national planning since deveclopment of large
number of agro-industrial entcrprises would generate
demand for industrial plants and machineries thus
supporting second generation activities for industrisl
sector.,

Integrated plant designs and lay-out is a new
concept under which plants are designed to process not
mercly a single product .but the entire chain of by-products.

For example, at present a sugar factory is designed to



producce only one product, namelr sugar. By=~product
processing is generally =added as an nfter-thought.
On the other hand a modern, integrated sugar factory
complex would have a muamber of inter-linked and balanced
modules (plants) to produce, in addition to sugar, alechol
and its derivatives, paper, ctc. The line~balancing of
various by-product modulcs (plants) and proper lay-out of
cntire complex (in which modules cen bz added as and
witen needed) would reduce substantially investments and
costs of handling, transport, storage, energy and
management. Only by such plant designs and layout, India
would be able to compete with industriaily advanced
countrics. Farm-industfy linkages would provide
opportunities for introducing modern concepts of plant
decsigns and layouts in industrial sector.

Political implications of such organisations
are many. Such organisations can delibcrately and
fruitfully divert cnergles of young members of the
society, and especiﬁlly of the members of traditionally
dominant families/groups/castes/class in rural arcas
from traditional ways of satisfying their urge and desire

for power and maintaining higher socio-economic status,
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In meny areas, todey, in the sbsence of anv alternative
channel, their major pre-occupaticn is dominating and
exploiting the weak by using force and the c¢ne and only
instrumcnt for exercisce of power in rural areas, namely,
ownership of land. It seems, use of force on the weak has
increased in proportion to loss of power derived from land.
This urge for power and status could bé effectively
channelled into deveclopment of entrepreneurship, as has
happened in many instances. Thus, the direcct attack |
on poverty and exploitati?e forces through poverty
alleviation programmes is supplcmented by simultaneously
channeclling the energies of otherwise expibitativa forces
intosocially constructive activities.

Panchayati raj bodies, introduced some 25 years
back, to a great extent served, among cther things, the
same purpose of satisfying the urgce of power of the
dominant groups in rural areas. These bodies also helped
in diffusing power at lower lecvels, thercby reducing
pressure) competition at higher echelons of political -
structure. However, over the years, this channel has
become, more or less, saturated. Also many of the

younger generation, especially socially oriented ones,



arc disenchanted with thess and othor rural institutions.
Their experience of convuntiénal; genaral welfare oriented
rural development approzci has also been not very
satisfying. Technology oriented integrated rural
develcopment provides an attractive alternative to them.
Whether such an orgenisation should be under
cooperative, private Or pulkblic sector or a combination
of thesc, has to be decided ©n some rational basis. So
far little thinking has been done on thids subject.
Tentatively, it could be said that not only the size and
structure of such organisations but also their ownership
structure would depend on a variety of inter-related
fFactors mainly related to nature of coﬁmodity
(degree of perishability, seasonality, crop cycle,
complexity in processing, complexity in guality contrel,
nature of technology, nature of by-products, ctcw ),
magnitude of investment and coOst styructure, and
nature of markets (including potential for speculatioﬂ
in purchase and sales). All thesc vary from commodity
+o commodity. A thorough study of all such factors
would help in cvolving some norms for determining the

kind of ownership. For example, a cursory study of



cost structure leads tO the following: If in the {total
cost of a product, cost of raw material supplied by
farmers is 50 percent Or more then the organisation
producing such products may be owned and managed by
producer farmers' cooperative. This norm fits very well
to sugar and milk cooperatives, as well as t0 ginning and
spinning cooperatives. Such norms need to be developed
considering other components of costs, namely, other

raw materials, labour and capital.g/

Financial and economic implications also need to be
considered carefully. Ananchore industrial/commercial
activity has to be decided only after a thorough
feasibility study. Financiall and ecconomical’ -~ viability
is essential for the success of the enterprise. An
anchorc industrial activity f£or a command area of
10~15 thousand hectarcs may initially require an ’
investment of Rs. 2-3 crores. while it may be possible
to raise about 40 per cent cf the capital as . share
capital primarily from the producer farmers/bther locals,
the balance has to come from othcr sources, especially
from financial institutions. Ten to twenty such

technology oriented integrated rural development
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in each district
organisgtions/if introduced in about 300 districts in

India in the next 15 years in a planned manner may
roquire on a rough estimate an investment of the order of
Rs. 12000 creres (at present prices) or on an averade

Rs. 800 crores per year (about Rs. 2.5 crores pcr year
per districtl. These, however, arc very crude,
generalised estimates and need to be worked out much

mere systcmatlcally.
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