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Intxeduction

Technology involves the application of science and knowledge to
practical usc, onabling man to live more comfortably and securely,
Fire, the wheel, the tools used in the stone, bronze and ironeages
and the industrial revolution are all 1links in the same chain,
Man, being a rational animal, could manipulate, exploit and use
various natural materials such as minerals, plants, animals and
energy for this purpose, After hunting animals, man developed an
agricultural society and later an industrial civilisation as he
followed the puth of development and progress, all the time using
his knowledge, ingsnuity and craftsmanship to develop all sorts of
tools and contrivances. Occasionally, he suffered a setback in
this process bocause of the long term adverse effects of a
technological innovation - for example, the introduction of

oxtensive and intensive agriculture and indiscriminate deforestation

led to so0il erosion and the creation of deserts and dust bowls,

The advent of the industrial revolution, which was brought about
'y the application of mechanised power to production, gave a
qualitative jump to this process., Prior to that man's work was
generally carried out using human and animal power with vory little
mechanical energy derived from an external sourco being useds Firo
was the only external source to be usoed for cooking food, heating,
softening and molting metals and minerals, As agricultural
technology had brought human beings out of the forosts and
concentrated them in organized sottlecments, so mochanisod power,
which could be applied on a much larger scalo, crcated a high
concontration of productive activities, thus leading to the
croation of large urban complexes, and the concentration of woalth,
political and economic power in the hunds of smaller groups,

In tho westorn industrialisecd nations, the rural socioties
dwindled and shrank to 5% to 6% of the total population,

The main advantage of mechanised pover wus that it concentratod
productilon in onc arca, ylelding largor profits because of easy
managenent, Iowever, in recent times thoesce advantages have beoen
offsct Ly recurrent labour disputes which can also he caslly
organdsced dn concentrated arcas and result in loss of production
and the exertion of pressure on industricse The organlsntion of
industry became so conmplex thal management started depending on
new techiniques of maomagement,, such as remote control, compiltora
Laoatblon cie,




LARGE VERSUS SMALL:

Therc are ccrtain rules for the growth of industries and companles
in the same way as there arc rulos for the growth of animals and
plants, Aftcr somec time, industry und companics lilic cities become
unmani;oable once they excced a certain sizce Ifforts should thcerce
fore be macdce sufi'iciently in advance to determince the optimum sivze
of an industrlial activity. Drs Schumacher invented the slogan
"Small is Beautiful" in defianco of the modern tren:d of 'the Bigger
the Bettert,

We cannot always blame modern scicence rund technology for the overs
growth in the size of industrial activitye Some modern developricnis
have actually helped in deccntralising industrics and establishing
smaller sizc holdiugse When stenmpovwer held sway, onpincering worlke
shops used to be very large to talke advantace of the large boiler
and steam englne efficicncles necessary for providling motive power
to the machines. However, the introduction of eclcciric power
reversed this trend and we can now see tiny cottage workshops at

the eide, cven in rural uad semi-urban arcas,; run by one or two
pcoples Many of the engincering workshops arc now back to the size
of the ancient Smithy, although they usc more upesto=date tcchniques.

It follows thercfore that it is possible to use modern inventions to
reduce the size of dindustrial holdings and to disperse them widely
for the sake of cmployment generation and the belanced development
of a country.

ENERGY AND POWIR:

The motive power for modern industrial development is almost totally
based on elcctriclity, which can be easily transmittced by cuable
throushout the length and breadth of a country. The main problem is
how to generate olectricity itself., Thus far, Tousil fuels, viz.,
coal and oil, havc been almost cxclusively uscd foxr clectricity
conerations DBut supplies of these will soon be exhaustels There is
a danger of industrinl civilisation collapsing completfely if no
@#lternative mcthod of generating elcctricity is found soon.e A great
cTfort has becoen made in thc last {wo dccudes to replace fossil fucls
by nmuclear power, Howcver, nuclear power has not yet won the
confidence of the managers of the modern world as o potential source
of cnergy bLecause of incalculable safety problems and indivisible
radiation hazards. Thc main question thercfore iss= Whcther 1t ds
possible to generate electricity or usc mcchnical eacrsy vased on
income energye. The nwost important forms of income energy available
at the moment appcar te be the followingi=

l, Solar

2 Wind

3¢ Mini Hydel
l‘. Wood

5. Animal dung,.




All these are available in abundance and will be automotically
replenddhed as they are consumeds Wood can be 1eplaced by human
beings through afforcstation and tree planting on a systematic
basis,

rlc And Suitable Products:

We have to : alculate whether «ll the above mer-ioned sources of
energy will be capable of providing suffl:icnt power to sustain
mankind in the extravagant manner in which he has become accustomed
to lives If not, what kind of life style can they sustain? Would
it necessitate a drastic reduction in the life style of all people
throughout the world?

This bLrings us to the question of the selection of products that
will find a ready market and yct will not tic the people of the
world to a life of luxury and extravagance, A reappraisal has to
be made of the priorities for newly=sclusted products, which is
based more on need than on greed., During the past century we have
seen an influx of new products which are killing or displacing
traditional products such as man made fibres displacing cotton and
wool, whiteware pottery displacing redeclay pottery, fountainpen
displacing reed pens, toothbrush replacing datwan (a tree twig
used for brushing teeth), tractors displacing bullock driven ploughs
and implements, cement concrete displacing mud, thatch bamboo and
timber, white crystal sugar displacing gur and khandsari, Dalda
displacing vegetable oil or ghee, plastic replacing wood, metal,
leathexr etc, ectce
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The development of technology is no longer a smooth and easy
process, The erratic effects of modern technology are perceived
in a very short time., Earlier whon agricultural technology was
introduced and forests werc destroyed to set up a civilisation
based on cultivation, the adverse cffects were perceived in
thousands o” ycars. But now, after only 200 ycars, industrial
civilisation 1is being threotened by a serious crisis, The
principal threats to this civilisation aret=-

1, Exhaustion 2f resources on an unpreccdented scalcj

2, Pollution ol land, rivers, oceans and the air by effluents
and wastes, fumes and radiation released by industries in
huge quantitiesg

3« The breaking up of the social Tabric due to methods of
production which alicnate thc human being from the production
process and make him into a machine tool or a cog in the wheel
of productions This has resulted in 2 large numbei of dropouts
in highly industrialiscd countrics and vast income differonces
in ithe developing poor countriess Because of this and because
of the very low level of production in the developing world,
the thought was conceived of developing a technology more in
tune wiih nature, morc perrniuent and peaceful and giving a
better income to the worker and artisans in the developing
countricse Thius has been referred to Ly various names but the
mos s popular usage is Yanppropriate technologyte.
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APPRUPRIATE TLCHNOLOGY:

The concopt of appropriante technology endenvours to eliminate

the adverse of Cects of moderu technology by devising technologies

for peace qmd jpermancnce, by moking units as small os possible,

by dispersing Lhem over a wider area and by casuring o living !
wize to the people, who work at 4, T+ also tri s to change the
Lifeestyle of the world. charpctor 4200 hye ctravarnance and
conspleuous consumption, by bringing mankind boack to a 1ife of
s«implictty which 1s in havmony with nature, Thus undoer the
produc ' jon programme of appropriatc teehrolormyr, oonew 1lst of
products based on this Weolosy has to be prepareds One, of the
criterio for fxing privitics i the meetipe of the essential
necds o Taman bheingrs,

APPROPRIATE TECHUNCLOCY FOR AGRTCTJLTURE 3

Food will natnrally take pride of pPlace fn this ilst because no
one con sirvive wilthout food, other cossentinl needs such as aly
ond vater beda ;o rapplicd Cree by Nownre,  For producing food, an
eflMleient and appropriale method of agrienlinre hased on the
crdteria Told doewn above hoas to b developeds  Tnodeveloping
countrics thils ralses two hasle cprontions, Tiratly, whether
sulfirjient rodurn corn be obh'ined Ly suhedsteve farmers who have
to moke an lncreascd Luveasiment dcecordiygg i new technology of
farminge Even if by so doins Lhe productivity of the [avn is
Lncidased which iy obviously In the nation.d and international
bnteveat, the Interests of e fadlvion Framier hive nlgo tu be
tiken into Hecounts 10 br Jnves ting £/« 0 Comer can et oo
vetin of £,.0,//- 31 1Leoa 100" return on his jiavestment,  On the
other Tond, 06 Dy nakdng an juvestment of £,6/= he cets £49/- this
1o only o 50% 1 otar on Nl iavestment, although the output of his
form bae increased Crom £,4 /- Lo i',.')/-, whlch will avedd o the
robel reserves o Lood,

TNDPUTS 8 B
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The sencond Los o oque, Liae o vhetioel L gl ol boechnology and
mteriat enn bhe obhtadined Crom the rural area L4830l o will have
to be byrought in Trom eitice and urban industrics, TIn the lotterx
covey the resources of the smral arens will be siphoned off into
nobhan arens which the concept of appropelate tectmolopgy tries to
reatricts Tn the coleculatlons given above, the tutnl investiment
of -‘T-.('/'- was Uovr Tertlliver, irripgation, highebreed scarls and
mechant ced cquipment which arc usually ohtained from urban HI0US e
Thix ciphons o' the resourcos from rural arens to the urban aren &
further impoverishes the rural population, In the earilor Case,
the djuvestment of £42/- in the Torm of locol seed, green and
organle manures, bullocks and ploughs and human labour will all
be votadned in the rural area 1tsel r,

It should therefore bhe borne in mind that unless improved
arricultnral implements or new technigques bring about a tremendous
tmprovement In productiv!ty and quality of the product they
should not he 1recommended, If a small tractor ploucshs the same
area of land in o day as the bullocks there would scem to be no
acnso in introdueing tracturs which eonsume large quantities of
oll, purchicyeri from nrban conlres,



Similarly, chemical “orbilivg. Lourht e Tactories in the

nrhan centre, o not moke o oreat teal ol liffesence to pruduction
in the long ruan, while they do adversely affeci the Certilily of
the soile Yould i+ not be "ectter to usc organic manures lii:c
animal dung, properly composted, instcead o 0 Animil dun;r is now
uscd extensively as iitchen fuel aind we will revert to this later.
As far us grect menures are concernced the problerm for the farmer
i» that it lkecps the ficld enrasee witkhout siving, him any cash
return from the (;1rc¢ manure cropes If sowe varicty of ¢ree munure
such ax Indigo could be introduced whiech would cive a cash return
to the farmer in some form they would be able to raise the crop
of ¢reen manure for tlhie benefit ol the lande This would be much
more uscful than chemical fertilizor.

The main problem is that the new techniques and processes
introduce: agriculturce have so f'ar becn taken advantage of by
large and wealthy farmers who own vast tracts of land to which
the new techniques are best suitede In addition to buying their
inputs from the urban areas these well off farmers become
accustomed io luxuries and spend their surplus income on
conspicuous consumption and oxotic goods from the cities. This
further siphons off the wealth of the country-side for useless
goods, such as cars, recfrigerators, terylenc and polyester
clothing, plastic goods, watches etc,

The other important areas in agricultural technology are

r c 4e8, harvest and post-harvest and processing
tochniques and storages The most widely used irrigation method
at present is by tubewellss This again helps mostly the wealthy
farmers, lowering the water level, drying up wells and tanks and
the poor farmers are further deprived of water fucilities., In
the areas which are irrigated by canals, the situation is a Lit
better, However, the poor farmer has to decpoend largely on rain
water and thus his cholce of crop is strictly limited.

For harvesting , human labour is still used on a very extensive
scale, creatir; a shortage of lab ur at harvest imc. There is
perhaps o need for an oppropriale implement for harvegting which
can be bullock driven or with small power, But it will have to
be ensurcd that the traditional labour caployced in these arcas
does not sulfer as a result.

Because uf the inc{ficiecnt post-harvestinm and Processing
techniques this important income=generating activity is shifting
to the urban arcas. There is a need to develop etrflicient mechunieal
threshing, hulling and grinding cquipment which can L opexated on
the Tara dtaeelf to ive o maaimuam returrn to the prover:n e The
impourtant arcan in this ticld eould he whe ¢rinding:, which i
carricd ou! ot the momene by snall power (.xt'!;n-ch.ﬂ:ki) wheat
grinders, rvice dehusking, and oil cxoeractior Trem vegetiible oil
sendo. Tactovices producing semie=proce:: od foods (coamerics,
bakcerics, poposs maliing plats cles) axe ot sadled Lo rural ares
Gl attempts te Latvoduece then have s lly ot dnee JiCTicultic:,
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The next most important priority after food production is
*¥hich is.used by evory human beinges As far as industrial
production is concerned, there is a wide variety of products,
ranging from supersonic, planes and locomotives to pins and
niedles., A Jjudicious selection of products from the 1ist of new
and old consw or goods will have o be made whic" can be produced
in rural areer, T™- i - Jroblem will Le wlother a large enough
market can be found for these products (which are mainly intended
for the 10% of the population living mostly in urban areas) if,
they are produced, on a large scale, in the villages. Tor examplo,
at the present time only 5%=10% of the population eats whit. granue
luted sugar, while everybody clse, if at all, uses only "gur", a
sweetenor. If white granulated sugar wore refined on a very large
scale would it bo possible to sell 1t? This is to ignore the fact
that 1t may not be desirable for such a large population to cat
¢ranulated sugar, Similarly, toothpaste sells well, but if
producod on a large scale by the villagers could it find an easy
market overywhere and if manufacture were permitted on such a large
scale would it not be responsible for an incroased incicdence of
dontal caricce The rural alternativo to toothpaste 13 a twig of
neom or some other troc. but these twigs do not glve a substantinl
roturn to those who sell them, Thus the othor important questior
which the experts have to decide is what products should bLe
selected for village industries, bearing in mind that they should
produce a substantial roturn for the producors an' shounld also
promote Lcalthy conswaing habits based on natural neccs and nol on
grec! andartificially stlmulated jnceds, This in fast calls For o
shift In 1ifc siyle away from that promoted by Wostern industrinl
clvillisations There cannot be any doubt about asome o7 the Liems
already mentione?, notably cloth as this L the next mnat Irportant
priority after frod, Tt 1s very iffleult te Tin the thivd prisvity
end we have tn charse Crem pradnets such as house bul?d Ing materials
(hoi an item or regular conmowiptlon) and Tceotweny (not w.rn by the
oy, olthough Cerdve T Tron o dmportant rav material . hi-o oac! slein
belog sava b Tobhle b ahay Yaaee Collawing the “eath ~v =1 hlor oF
fndmaln)e AL far a: e Toos! Zndu Ary s eonrers 0, wil produe (s
Hivwed an gl Tusbelry . vegctable oil and enolidng Toti prodace?
freg odl seeds sl prudtry ctes and certain fiems whierh da ol e
trieily within Lhe enmpass of infustel. 1 prednetic eoan Le nseful
procuctae s Nooone car Cdapute thit these preducts s vilally
inperiael an? aro Creatly e ficial to the heo1Lh nf {he sone il
Pl iion, A venge A~ ailier consuner pructs e mld be V1iage!
Lhetr duportaace vaey Log areoeding o 1ar 1 eonlibiens ant requircs
nerla, eege wanl protusds, Jule goncs, bullnck ~iita shnsud on Ll
age=old kill of covpentry). geieul ural implenents {bised on the
Llae? cmidlhi s Letigiond - et) pettery. pons and ennlkin. utens)te
(Lt e the polterts cnelent shill), Papcer, sugry imt cenen are
importont consumer 4topms ¢ the pre:ent Lime whioh are wmooufacture”
Mly on oa large seale,  Tertilizers are aleo producet or a large
scole,  Power pencrolisan 4in the woke of the impeading eacrgy criecis,

Becsue wo atienpt -t Lece: made to improcec the techanlogy ~»7° vl
infustrics, these ‘nusirica ;re migrating slewly (5 She ubior: rcin.
Thi: Trove cowulte (i1 A refuetion of the p(':!‘t’?""“tﬂ{",.? A0 rurel osrtlsons
e Industedalists from 120 dn the yenr 1910 to 700 dn the yeor 1970,

e
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IECI'NIQUE_OF PRODUCTION

Once we have sclectcd the products according to our needs,
altruistic ideals and their marketability the next most important
stop is to determine the technique of production, It is quite
obvious that the technique which is used for large=scale
production in urban areas would not be appropriate or suitable
for production in tho rural areas. Even reduciig the size of the
plant, i.e. miniaturisation, does not ciways serve ti.e roquired
objective, Research and development studies must be undertaken
to determine the production technology for each and every item to
be manufactured on a small scale., But when fixing the optimum size,
tho most important criteria is that the product should be
comparable as far as cost and quality are concerned with the
mass-produced products of large industries., It is true that
production on a smaller scale gives an advantage in that i¢
produced for the local market it saves costs in transport and in
overhead managoment, tax and excise duty etcs Large=scale
industry has a definito advantage in its economy of scale, in
resoarch and dovelopmont expertise, in more efficient management,
in oasy access to financial and other infrastructure etc, Thesc
rospective advantages can canccl each other vut 1if the quality of
sflallescule products is good and costs are kept down, Tho other
advantages of appropriate tochnology, apart from helping beckward
rural areas arote

(1) smalloxr gestation poriod as most of thoso industrices
can be ostablished wi*hin six months cf planning,
wheroas largoe industrics take 3 ycars to 4 years, and
tho capital 1emains ticd ups;

(11) Equipmont does not have tn bhe importod und most of 1t
con Le fabricated in small workshops and machlnery can
be hought within the country,

Aftor thoe research and development work has bLeen completed for
ocach tochnology, It is ncecessary to et up 1ot projocts in
actual fiecld conditlions to test the ccopnomin viability and
technical fcasibility of the project under operational conditions,

The next important criterin for promoting manllescale
production in ruroal arcas 1s to have an efficicnt organ: ational
puttorn, the maln hallmurk of major industricse To simplify
matters, LL is Detter %o have one InsLitntion which can nerve
moy drdustrial production wnits in one ficlde  The fmunetion of
this institiulio s wonld he Lo aeruyge sulbable materinls for the
tndugtlry afl Lhe cheapest rg ¢ and of the best qualityy buving at
a Lime wheo conts are low sud shordn,, the matlerinls for the rest

nfothe yeans T addition, the Lastitntlon could crronge b
Flnianece sfac credil, stoave pro et gioels and sk np on effielent
soles wad marke ling, orgomisatlons The 1esenreh and developneni
department coul.l Leop or wor' tng on new Lechndogues, procoassey anl
produeclys o that ae oo an the prodact stopy nelling the ivtusilyey
i switeh o ar o diver S0 Ty Bhe prodnel,
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ORGANISATTONAT, PATTIRNG v e i e e

There can be n..,1y “ppu,uc"hv‘ for evolving ."1 techivigue in ity L
cntive paclioge For stiallascale: wrodurtlnp Tirsily it would JU;
develuped i it” chiitety with the oftr. e “tionel pottern hul1t-.
in, vhich aan be -old o vuu‘pmtp'c m.“rvpr(,m-u)mhrv tuull hew

sel ap Blivke industrics on thedinr 'owng "My thoir very ;..11111‘1-'.1n( .
Luwhitted: eoénsty dints they vvoult! Ny ‘to Bo W bk oo mq 1"*3‘-‘111

arcas Lo he near to the o materials "THey woula :.‘. O h' Vnﬂq,'{o‘i' o
: . . . e AN (A

e medr Lo’ consuner ' eentres' to ;.1\’é c.;p(‘ddf f\ll‘(‘ 011 {J Yo 340 )rt baly i
. . b LRV

Thd most obivious products ave sugic, cementt Dabd popdr. T N o
. O n

contralled Ly the covernment, ' conperative 'Socicty or shy ufﬁégf
in tisation, which is prepared o proviic ot oroondt Cionnl o
cotiern to Teed »nd scrve o nmumber of small pruuuﬁiuh'ﬁhits
siiuvated  jowwst the service cenire, The producing andts would
boe tno wimall te be able to arrange for their own rawv materialy
and their wwin narket or to oBtoain finince and credit from Links,
The products best suited to this approach are vhitewiae p0~i04”
cotton splnaing, rural oil etces The scceoad pattern would ploce
much of the proudetive activity in the rural’ nrees ad would he
more c¢lose to the ddenlopgy of production by the massess The
carlicr model wouild Lie owned by rich rural catreprencurs ivho would
employ workers o wagese Obviously, the workers would nut consider
themsclves to be partners in production and would be open tu
cxploitation., However, the location of thesc jndustrlos in rural
arcus will open up vast possibilities eof activity in other Titlas,
It has been @ matter of experiencc that these rural arcas where
smallesecnle sugar and cement factories have been set up have grown
in comparatively prospecrous areas, Thus, both ricdels hove ot
something to offer to rural development.

LIST OF PRODUCTS:

Regarding the list of products for starting new industrial
activities in the rural arcas, therce could bc common agrcement
on thec followin7 minimum categorywise distribution, '

’

TR B

A P IEN
1, By scaling down large scale manufacture = !

' L 1 A

(1) Sugar ' o

s Cement A . '

iid Paper ’ K ' . P

(iv) Cotton Spinning - e
(v) Jute Spinning & Weaving SRR B

(vi) Wool Spinning e o

(vii) Chemical Fertiliser Mahufacture
(viii) Soap making
(ix Matches
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2+ By upgrading traditional village technologics =

(1 Handloom Héaving
(i1i) Bluck Smithy & Carpentry
(141 Extraction of vegetable oil

: cdible and no.eedible,
(iv) Red Clay and White Ware Pottery
Tahning & Shoe Making
Cercal Processing like deHusking, grinding of
wheat, paddy, spices, pulses etc,
(vii) Gur and Jaggery manufacture,

3. Misccllaneous - Power Generation, Domestics & Housechold,
- Education & Services,

(1) village Power Pool including solar appliances;
Windmills, Mini Hydel & Bio-gas,
(11) Environmental Sanitation and Drainagc.
(iii) Village Transport including Bullock Carts.
(iv) Animal Husbandry & Milk Products.,
(v) Poultry & Egg Products,
(vi) Social Forestry & Forest Based Industries.
(vii) Land Reclamation ,
(viii) Educational materials such as exercise-books,
Fountain pens, Chalk crayons, Blackboards etc,
(ix) Plastic goods sucn as toys, combs, cases and
other practical items,

A number of other itoms could be added to these lists deponding
on local conditions. It is estimated that if suitable
technologies were to be developed for manufacturing the above=
mentioned items, direct employment would be creatad for at least
15 million people in the villages, Once that much employment
were generated the economy would be greatly stimulated and
indirect employment would be provided for at least 50 million
people,

POVER & ENEFP7)1

The next most important priority for the rural areas c¢f India,

in some rospccts connected with industrial production, is the
provision of power and enerpgy for irrigation, houaschold and
domestic purposes as well as for industrial production, It is a
matter of common knowledge that thc plan for clectrical
goeneration and distribution has coverod almost all the urban arcas
of the country in the last 30 years. Before independence, thero
were many district towns whici had no electricity, Now thero is
hardly a block headquarter which is not served by clectricity,
However, in most of thec rwral areas with an olectricity supply,
the porcentage is probably between 30% to 40% of the entire
villages of India. The clectricity avallablc is used generally
for onergising tube wclls only and is rarcly used for any other
purpose, perhaps due to lack of demand or supply. It is quite
obvious that if thero is an increasc in demand from all the
villages which have becen recached by eloctricity for domostic
connections and for industrial production there will be an acute
shortage of cloctricity which the present generation capacity will
be unable tuv mcet,
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Coal and ¢il have beon used to generate electricity. India is
acutely short of oil, which has to be used for moreo important
needs such as the production of naphtha for fortilisers,
transport etcs Good quality coal is also becoming decreasingly
scarces Thorefore it may not Le possible to provide clectricity
to all the villages by the conventional method of thermal power
stations, Moroover, the installation of transmission lines,
iransfoxrmers and sube-stations presents such a huge manacomont
problom that it will be very difficult to manage tho distribution
of clectricity, Alrcady theft of transmission wircs and povwer iwus
rampant in the rural arcas and it is vory difficult to control,
Morcover, clcetricity supply to thovillages will always Le
controlled from i contral point milos away from the villagoes und
thoey will have ta depend on one human agoncy for water, food and
all cssontials if they have to depend on the Flectricity Pourds.
Gandhi. Ji thought, that it would be terrible to luse the
independence of the villagors in this ways It would be proferable
for coch village or group of villages to have its own puwcr houac
vhich 1t would be able to manage, operate, repalr and maintain and
thereby exerclsc complete control, Tor this purposc, an
appropriante technology basced on income cnorgy, and using

locally available, replacoable materials will have to be. deviscd
aind developeds It has nlready been mentioned that a doeveloping
country such on India coumot afford to generate sufliclent power
for the 1ural arcns, which are Jdepondent on rapldly depleting
reosourees of fossilt fmel, The sources of income rnorsy® Circely
endowed by noture and available 1lncally in the villages of India
arce as follousie

l. Jolor

About 300 davs in a yenr 1s available in most parts,

2 ¥Wino = Available at low velucity evorywherve in Twdia bhut
in wbout 30% of the area it is available at o hich
voeloécity.

3¢ Mini Avallable in sbundonce in hilly creas and in low
Hydeldl = nhead available throvghout in India in rivers, stroams,
rivitlels cle,

e Bin Gas= Bascd on andlmal dung available in abundance in
cvery village, but at present 60% is uscd as Tuel
Tor cooking,

Be Wand = Avaldlable In cvery village, Trecs can also be
planted in large numbers and used in a rational
manner in such o way that thoy can Le used as fuel
cilher directly or by low tomperature carbonigations

6o Others - Like geco=thermal, tidel, sea ctece, which could he
ciploited by sophisticated and modern tcehnoulogy but
not 50 relevant to the villagese.

* FeNo = Thc same may apply with a little variation to other
developing countricas,
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Therz 1s a nced to carry out a detailed survey of the strength

of all these incomc cnergy sources to find out how much cnergy

in torms of K.WeH. thoy are c¢apable of providing for the villages.
Next a saitable technology for each of these resourcos has to he
developed sc that the maxinmum utilisation may be achieved,

SOLAR: |
1

We have to find out whether it i's pessiblc to usc solar energy

for cooking in cvery household taking into account the technical
and social constraintss Otherwise, is it possible to design solar
power gencrators which can generatc electricity that can in turn
be used for cooking, rofrigeiation, running of engines etc,

A grecat intornaticnal cffort is necded in the area of solar enexrgy
alone to increasc the cefificiencics ol thc absorbing and collecting
surfaces alrcady in opzration in many placese Similarly, work on
utilising the solar anergy 2o collected has also to be done,

WIND

As rogards windmills, there is hardly any design of windmills
which can operat2 at lov wolocitys There is an established necd
for such windmills as ncarly 70% of Indian villages fall in the
low wind velocity regione However in the five months from
Pebruary to June there is interfiittontly high velocity wind which
can bo used for pumping vater, grinding grain and other low energy
uscs, Howaver one of the greatest drawbacks of both solar and
wind power is thnt they are interhittent and requirc a high
capital oxpendiiure por X.W.Hs for any attempt to harness them
although there are no operaiing expenses once they have been set
upe All these points hova to ba considered when designing
equipnent and coatsivences Zor harnessing solar and wind energy.

PIO=GAS}

The naxt most impo=tant renource available which can be
profitably u.ad for pnuwer ganor: tion is animal lung, which is
readily avallablo iz cv..° viilage where the animal population is
usually near’y half ilic hunan population. Standard designs of
bioegas plente for tha mennration of methane gas from animal dung
aro alrcady avaiiebdlo, Ko-aver, the low generation efficiency,
the large volrma of the plant, the high cost of installation have
restricted thcir wide adoniion in Indian villages especially by
the poor Zarmexvs whe <o nci have sufficient capitale.

MINL=HYDELs

Miniehydel plants will bn usoful especially in hilly areas where
the poople are alrcacy nsing the wateor energy provided by the
poorly designcc water whecls used for grinding wheat and other
cereals, If a little attention were paid by technologists and
dosigners to this problem it would be possible both tc increase the
efficioncy of the waier wieels and to use them for electxricity
gonaration and taking olectricity on wires to remote villages which
are 1ot served by straons ¢ waterfalls.

-
e
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YoOpe

Wood is the primary kitchen fuel in village households, The
villagers pick up the supply of their fuel wood either overy day
or peyiodically and store it for use in their kitchens, However,
no planned effort has been made to plant trees on a large scalo
to replenish tho supply of wood burned every day in millions of
households, The fuel like the fossil fuol crisis has now assumod
serious propoitions, This is due to lack of foresight after all
troces take only a foew ycars to grow, not millions of years like
fossil fuels., Even now if a certain percentage of the land area
in each villago wero rasorved for tree plantation, this crisis
could be avorted and a regular supply of fuel wood oould be
assured, The most efficient mothod of burning wood has also to
Lo dotermined by the technologist and scientist, At prosont, the
burning of fuel and cooking is carriod out in a most inofficiont
manner reosulting in loss of valuable cnlories at the time of the
transfor of heat from tho burning fuel to tho cooking utensil and
acain from the cooking utensil in the shapo of stoam and vapour,
Bettor dosignod ovens and cooking utonsils can solve this problom
and roduco the loss of hoat to a considorablo extent.

Wood can also bo usod in a moro officient way by the procees of
low temperaturo carbonisation, This would provide a supply of
cooking gas and charcoal for fuel,

All thesc mcthods have to bo investigated to ascertain how much
contribution oach, naemely solar, wind, hydel where availablo,
bio=gas and wood can make to a village power pool,

PHYSICAL AMENITIES IN Ti[E RURAL HOME:

The most importnnt activities for the rural arcas have been
covored in tho oarlior parngraph: which donll with the production
of food and the setting up of industriul production activities
for income gonoration for the rural areas and also for surplus
formation for othor investment and the supply of enerzy for theuo
purpososs Now we have to consido~ other arecas for improving the
quality of 1ifo 'in tho rural areas and providing physical amenitios
and servicos which are lamontably lacking in most of the villages.
Thesc can bo onumorated as followste '
1. Murdl: Wator Supply « Most ossential for hoalthy living,

’ T elimination of worms, germs causing

dysontery and other discases.

2¢ Sanitation ~ This would involve potting up of
sanitary latrines in the housshold
and drainage of water etce
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3, Houso Pullding -

by Construction of roads
5¢ Health Ciauace

6, Houschold ind -
Nomestic

7« Plucntion and
Culture -
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To improve the quallty of shelteru in

the rural arcas and to develop sultoblce
materials for this purposc whleh arec more
durable, wator proofl and fire rcaistiant,.

For cooking, washlng ol clothes and
utoensils, supply of hot water ctcse Thics
hias boen covered to some extent in the
carllcer chapters,

Educntion is onc of the most important
requiremonts to chunge the attitude of
tho pcople and to give them knowledgo
about the best mcthods for improving
their cnvironment and to mako bost usc

of tho materinl available around thom.
The pattern of cducation developed by the
industrialiscd countrios was such that

it has glven falsc hopes and expectations
to pcople of tho affluont and ertravagant
1ife bheing genornlly lod in the Weatorn
countrios, This has alicnatcd the
oducatod rural folk from thoir roots and
they aro not able to put in their host
for tho development of thc local
environment. A proper systom of educatlon
has to be dovoloped by the rurnl peoplo
thomselves which can help them to carry
out the activitios us mentionod in the
earlicer chaptor to the bost of their
capubilities and thoroby to carn
sufficicent income for themsolvos and alwso
to improve the quality of their 1lifc and
envirom.ont.

These are tho only methods through which tho 66% of the poople
of tho world living in the rural areas mostly of the developing
countries in 2 million villages can be salvaged, otherwisc there

is no hope,
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