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Go East, young man « « .

February 1977, and Bangkok was under curfew. My first step outside my
own native land, and I land at an airport full of menacing soldiers with
terrifyingly efficisnt looking weapons and not a familiar face to draw
sustanance from at an hSur early in the aysm. A courtesous soul told me
how to get to a hotel and I took my first haesitant look at the room I
was ushered into. Large windows, draped in lacs, an immaculats bed, a
gleamimg loo, and a lovely deep carpst. In an attempt to relax in an
alien snvironment I took off my shoes to lat my toes luxuriate in that
carpet, openad the windows to lst in some fresh, unsanitized air, want
over to switch off the droning air=conditionsr, and retreatsd in dismay
as the switch greeted me with the mildest electrical jolt ! Is this what
is called 'culture shock', I asked myself. In the bast-sasllers ths haro
(or villain) invariably calls up the telephone opsrator, so that is what
I did. A puzzled Thai opsrator sent up an squally puzzled 'enginser' to
find out what was bothering me. Hs fiddled around with the switches -
with apparently no i1l effect = shot a quizzical glance at me, and
ambled out of the room, throwing his puckish remark over his shoulder
at me, "Put on your-8hoas « « « sir {" Ah, tha inscrutable Orient that
the Occident is forever discovering ! Neverthsless, I put on my shoes -
and no more jolts from that switch ! Later on I discovered it had a
simple explanation - too much static and a synthetic carpet.

So imagine, if you can, kind reader ( and, please, be kind ) a young

man, fresh out of a village in India, whers ons read, if 9E!QEEH5 at all,
by a smoking lamp burning diesel bacause of a shortage of ...g s@tting
aut into a great unknown void, trying to discover the role of tachnology
in making the world tick, and pressnted by a sympathetic American Asso-
ciation for the Advancement of Sciesnce with a round-the-world tickest,
confronted with the many and various ways with which psople all over
this globe make science and technology a part of their lives. There was
the girl in Manila who tucked my hand undar hers to get me across a
complex spaghetti of roads whers the cars raced past in pursuit of ths
unimaginable - unthinkable, too, in India for that physical contact; my
parent would have wondered, is hes going to marry har ? The airpost and
highway at San Francisco: miles and miles of supsrb technology with not
a soul to be seeny it saemed as if the phonss, the luggage=roundabouts,
the cars, were all salf-driven, propelled by their own innats machanismsj
a harsh disjuncture after the teeming populations of South-East Asia.
Thers was the splendiferosus young lady sitting in that glass cubicle
poised above the railway platform at Paris; disdainful of my timorous
queries; intent on the shape, texture, and symmetry of her nailsj as I
tried to find my way out of the concourse into a city where not a word
could I understand or make understood. There's much more of that; a total
skewing of the mind; all my education, my surface 'Westernisation' nose-
diving into the intricaciaes of daily survival in ten nations sprawled
over a seeming terrain of ocasas joined only by the threads of scrsaming
Jet asro-engines. But, I am not complaining. Indeed, I asked for it !!
So, five ysars after the svent, I pan down what I absorbed in that 68
days and which still amazes me by its colours, sounds, and fragmentary
visions-of what we are all a part of.
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The forge of Vishwakarma

Vishwakarma is the artisan in the Hindu pantheon, building palaces and
worlds, refining the bass metals, forging the tools and weapons wheresby
the endless cycle of cresation may go onj the presiding deity for the
mechanics, fitters, welders i"d opsrators, repairmen and electricians
who walk the shop-floors of *ndian indsutry. I am an engineer, trying
to carry tha burdens of tachnology I lsarnt to shoulder in the Insti-
tuts of Technology at Bombay to rural India to see where best others
may be found to share the load. Befors catching that plana to Bangkok

I had bravely penned down what I felt was the crux of my (and my other
colleagues') concern: :

" While the concept of development in a particular
social systsm detsrmines the nature of planning
and the tschnology used, nevertheless, it is
possible for technology, when systematically
used, to challenge and changs the concept itself. "

What was this 'aytahatic use™ of technology ? I had ventured:

" It is the failurs of tachnology that changes
perceptions. It is not the failure of the theors-
tical development of scienca but its application
within certain restrictions that tends to break
those rastrictions. Technology must, thsrefore,
demonstrata that it has the answers but is unable
to implement them within a particular context
bafore that contaxt can be called into qussation.

It is, therefors, the tast of tha "appropriatenesg"
of a tachnology whether it can show its technical
competence to solve a problem and, at the sams time,
exposs the structural limitations that make it
helpless so that men may take conscious action to
changs the structure they live within. "

I little realised then that li{ttle frogs croak louder, the smaller the
well they are in. But, consciously or unconsciously, the AAAS magic
carpet afforded me a unique chance to pesr into other walls, lakes and
oceans, and = though it is difficult to silence a frog —= now I find
that there is an appropriate season for gresting change, and that season
is upon us, and there are so many of us to greet it, but so many more
who can only look sullenly into an inanimate future. Construct a pair
of bellows large snough and you can forge a now society !

Everyons asks me, What did you learn ? I wish I had a degree to show
them as proof of 'learning'. But that is not the point. The point is
that I had gone with a framework, a templats - if you will = in my
mind. Did the patterns constructed by the people I met conform to my
templats ? Did tachnology emsrgs as an instrument of change ? The
answer is - I am not sure. But what I did see was the power and the
helplessness of taechnology everywhers. And I can think of no better way
of presenting my lessons as anecdotss of contrast betwsen technology
and society. :



Speak softly, but carry a biq stick

There is a widesprsad concern amongst the intelligantsia of Thailand
about the causaes of underdevelopment. 'here is an implied rejection of
'vestern' models; a search for an indigenous path for the peoples of
Asia towards a new society of prosperity. ACFOD, the Asian Cultural

- Forum on Development, is a forum established for expresaing thsss views
in a systamatic mannar. Putting forward ths conception of Tschnolagy
and Culture in South-East Asia thay assert a feeling of 'Asian—-nesa’,
re jecting Western ideas of capital-intensive technologies and alisnation
in production. They support the use of appropriats technologies and of
'moral force' to restructure the social systam. Paralleliing their work
is ths activity of Thai students who undertook a survey of the Klong
Tuey sqQuattsr ssttlemsnt in Bangkok and recommanded an appropriats
govarnmant policy with emphasis on people's resourcefulness to develop
educational and haalth programmas through their own organisations. But,
in 1977, martial law had besn declared in Bangkok, the bullet marks wers
still to bes ssen on the walls of Thammasat University,and Asian ideas
wora rstreating befors American bullets. Other cultures toos on the
return trip to the airport my kindly hosts had suggasted to me that I
might try conversing with the taxi=-driver in sign language; I did; he
turned to me and revealed his vast knowladge of Englishi "You want

girl ?® he saide.

The Intsrnational Rice Ressarch Institute in ths Phillipinas has done
sterling work in, as its name indicatas, rice rssearch, as alsoc scms

other crops. It now offers technical advice all over Asia and Africa.
Prominent amongst its activities is the genetic work on rice strains,
developing varisties rssistant to dissass and drought, appropriats to
conditions in Asia and elsswhers. Thay have davelopad cheap and portable
threshars and grain cleaners. Plans for smallescale agricultural projects
for thrashers, tillers, harvesting equipment are available fres of cost
with them. In addition, they offer training facilities to entreprensurs,
developmant workers, and ressarchars. The development of technology and
technical services for the increase in grain production has basen thair
central focus for a number of ysars. Yet poverty stalks the land and
martial law is the only answer that governments find for hunger. The
conflicts are merely polarising the population and whole Pamilies are
split asunder obsying the prassures of the sconomy. At a lunch 1 attended
on a farm outside Manila the extendsd family had gathered for tha birthday
of the patriarch and young men in the grean of the military sat side by
side with bright=-eyed militants from the Univarsity, but the talk was
inane and suparficial, sach guarded with the other, of the same blood but
on opposita sides of the moral fence.

Rice husk disposal is a serious problem in centralised rice-milling
facilities. One ton of paddy yislds 200 kg of huske. It has no protein to
be used as animal fodder, and too high ash and lignin contents for making
cellulose products. Hance, it is generally burnt in the steam gensrators.
Burning gives 20 ¥ by weight of ash - essentially silica in inert form and,
hence, ussless. But there is the possibility of burning to produce a
reactive silica, under controlled conditions, which, when blsnded and
ground with quick lime/hydrated lime, gives hydrated cemsnts adequate for
masonry, plastering, and many structural requirements. Considerable work
has been done to develop this technology at the University of California,



Berkelsy. It promised to be an appropriate tachnology at the village lavel
in major rice-producing countries. But the tachnology was patented by the
University of California and purchassd by a Los Angales firm, Industrial
Materials. It is now being offered on an exclusive rights basis in India
ts an Indian cowmpany for a fee of hundreds of thousands of dollars in
royalty. So there goes ancther "appropriats technology”. One may ask why
it cannot be developed indigenously. Somebody trieds we bought the cement
and built a house; today it's literally falling apart as ths cament did
not set. Anybody for royalties ?

1 attended a Solar Energy confsrence at Davis. California is reputad to

ba an "Energy-conscious Stats" and its then Govarnor was pushing hard for
energy conservation, alternats enargiss, solar and wind powsr, and State=—
sponsorad incentivip for the development of naw tachnologies. At Davis
there was even anazphaais on riding bicycles to work = a phenomsnon ue
were pointad out while driving around in a gas-qguzzling bus. UYe wsre shown
anergy-colacting roofs and two=toned drums lining entire walls, undaerground
heat-sinks and strategically dasigned housss, all putting the sun ta work.
8ut at the same tima ws learnt of a private corporation in North Californis
that is exparimenting with a fusion reactor trying to capture the stallar
process at its sarly borning phasass, utilising the phenomsnon of 'masing
plasma'. It will be sslf-containad and governad by its ocwn micro-wave
output setting up a standing wave with ths reactor chamber walls, gene-
rating melactricity directly (without heat transfer mediation) from micro-
wave drain-off. And then there was the school of thought that hsld that
1life should be measured in terms of 'biological prosperity' = tha dagrees
of biotic utilisation of the energy flux incident into the biospherasj
dependent on the rate and mass of the photosynthesls of biomattar. Since
the rats of photosynthesis is accelsrated by the rise in Carbon Dioxide
lgvels = in other words, by the incrsased burning of fossil fusls - hencs,
according to this school of thought, there was no neeg to fuss about energy
altasrnates. Considering that the US uses over 44 x 10 kocal. per capita, -
over 20 times the amount ussd by India, it is not difficult to understand
why the alternative energy programme has not made any hesadway since it was
initiated in the mid-70s.

from Davis I moved on to Genver, the real purpose of my trip being to attend
the AAAS Annual Confsrance there (their 143rd National Meating). And what a
Meeting ! Spread over six days with a daily average of 17 simultaneous
saesaiong covering virtually every discipline krnown. I shared with wWilliam
D McElroy, Chairman of the 8card, the difficult decision-making procaas

of which session to attend. Matters wers made sven more difficult by the
fact that I'd nevar come across anything like this before. Ouring the day
evaryone sesmad to bs heading towards some session or the other in the
numerous Lobbies and Complexes and Convention Rooms scattersd in ths four
Hotels monopolised by the Mesting. Then there wers the tours and special
events and cultural activitiss. And, 1 discovered, Denver was supposed to
contain some justly renowned dining places and watering holes which the
participants wers expected to sampla. It was crazy { A far cry from the
sesgions in India where leisurely cups of tea carried the spirit and the
flesh far into tha wee hours of the early daun. In short, I was totally
lost. In consaquencs, it was probably my lesast productive period. I met

80 few people and attended so few sessions that its embarassing to racall.
Half the time I seemed to be following the green lights up in the ceiling
leading me from ona point to another in the massive complex of hotels rooms



and masting places. And when I did gat to any of the sassions the techno-
logy of prasentation was incredible. Slides, projectors, tape recorders,
diagrams and charts, photographs, models = avery speaksr saamad t3 be
aquipped with paraphernalia to get his or her point across with addsd
vigour. What happensd to the tongue as a tsaching aid ? And ma with my
last-minutae skeiches made on ths largest pisce of hotsl stationary I
could filch and no ovarhsad projector to show them on ! Poor matarial

for a memorablse sncountsr with € F Schumacher, the prophat of Appropriate
Technology. S0 it was good to find two equally mystified souls from
Indonesia and Ghana = the three of us being tha contingent from the

Third world. How quaint { No wonder we Orisntals are supposed to carry

a mystique with us = it must ba the total sense of disorientation when
w3 encountar the gorutables Yest.

There is a larga apprppriate technology establishment at Georgia Tsch.

A range of squipment has been developad and modified. There is a Pishing
pole string winder, svidantly for the enthusiastic sportsman. Thers is
paper glus, a strength(tsnsion) tester, equipment for peanut processing,
oil drum chimnays, corn hullar, foam polystyrene mattresses, a low-cost
immersion pyrometery welded pipe hand=pumps, solar tunnels for drying,
and so on. How much of it, I wondered, as I sat amidst the esxtremely
impressive set-up, is going to be usad ? Becausa, just befors that I

had come across ths Foxfire Books. Thess books were an expressive collec-
tion of ths daily techniques used by the mountain folk of the Appala-
chians, just across from Gasorgia Tech. what captured my imagination was
that tha lors had bssen collacted by high school kids sxploring their

ouwn roots with the asaistance of an inspired teacher trying to find a
wslcoma altarnative from ;hchinq boring classes of English and Geography.
From hog drassing and log cabins, to planting by the signs, snake lors,
an interview with the sharrif about a bank robbary, hide tanning, butter
churning, wagon making, and ghost stories - it was all there, each
scintillating fragment mounted on another to make a magnificent mosaic.
And ths sad thing was that it was passing out of people's lives, The
kids who put it all together came from the mountain families but had

no idea of the richness of their tradition until they began their investi-
gations, really talking to their relatives for perhaps the first time.
And if such live experisnce was being discarded in the facs of modarn
progress, what chancs, I asked myself, did Georgis Tech have ?

Northwards towards Cincinnati and Michigan, and I got the first glimpse
of industrialdife and letters giving me an inkling that thers was more
to technology than I had so far sssn = not 80 much bscauss it had not
been there sarliar, but perhaps I was now in a batter frame of mind ts
absorb what was theres before me. A tour through the General fotors plant
at Cincinnati; gleaming cars coming off the assemby linaj the hammer of
presses and the scresech of grinderss automatic arms extending forth like
prehensile claws to spotwsld; and men in blue submerged in various
innards tightaning nuts and attaching wires. Suddenly ons of ths men in
blus leaped out of his slot, gawked artificially at the tourists, and
leapfroggad into an empty wire bin to rattle the bars and scresech at us.
what did he think this was ? Darkest Africa ? Anything to break the
monatcny of tha assembly line, I supposs. The Cincinnati Can Company was
a repatiticn of efficiant, smoothly-running machinery with a ssriss of
borad operators poised high above at their controls. It all reminded me
of ths time I spant as a trainee at the Burmah=Shell Refinery at Bombay,
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except that there were qualitatively different factors in the production
process and the attitude towards technology = how do I put it ? psrhaps a
greatsr feeling of snnui, a lackadaisical approach towards all those
terribly efficient machines, a deeper daspair with tachnologye. This
despair manifests itself in all thoss 'backeto=-nature® groups sxperimen-
ting with 'radicel' and ‘appropriate’ technologies. In Michigan I found
that its bacome the focus for a considsrabls amount of research too.

The University of Michigan is running the Juality of uork Programme
through the Institute of Social Research and the National Quality of
work Center. The programme is diractsd towards the bettsrment of
industrial 1ifa, to "improve effectivsnaess of organisations and snhancs
tha quality of working life", with labour and management participation.
It is being (or was heing, five years ago) implementad in four work=
places, Rushton Mining in Pennsylvania, Harman International in Tenne-
sss, the Transmission, Planning and Enginsering Division of TVA in
Tennesses, and tha Mt Sinal Hospital at New York. The hypothasis of

the programme is "that whan saployses in any kind of organisation,
public or privata, are provided expertly strustured opportunity to
contribute .3 ta designing and implamenting activities for organisational
changs, tha organisation will become maasurably more effective and the
quality of working life for all employses will improve®”. The findings

of the ressarch pragramme indicate that "productivity increased with
increased ccopsrativaness" = which still does not answer the questions
did the gquality of life increass ?

Across the Atlantic I found the same concarn for relating technology

to not cnly the needs of production but also ths nseds of those who did
the producing. The British Soclety for Social Responsibility ip Sciences
has dong sterling work in ressarching and publicising the dangers of
{nduatrial wastas, products, and processes to worksers, and in exploring
tha relationship between science and sociaty. Soms of them have alsoc
bagn asaisting the workars of Lucas Rerospacs in presenting an Altsrna-
tive Plan. Lucas Aerospace was heavily dependent on military contracts
from the Government, but with severe cutbacks in public spending on
anginas and arms in the mid-70s Lucas proposed to reduce production at
the unit at Surnley and to ratrench workers. Workers responded with an
alternative proposal - to retool cartain sesctions of the factory and to
produca items of ‘social usa'. When I met some of them at a seminar at
Crauwlsy Collsge they wers full of plans for making heat pumps and put-
ting thoir gas turbines to work §n hybrid road/rail vehicles. I learnt
that university academics were assisting workers in other factories and
arguing for diffarent prcduction schema and the organisation of works
at Chrysler Corp, promoting the production of buses, coaches, tractors,
haoavy trucks - vehicles for public usej at C & A Parsons, Nowcastle =
proposing the 'Rocking Duck' method of harnessing wava powarj at Scraggs
& Son in Manchester, for the production of altarnative toxtiles mors
nseded by the common people. Even in the US, 1 was told, similar work
was being attempted at plywood factories in the Pacific Northwest, in

a strauberry workers cooperative inCalifornia, and with an insurance
company in washington, D C.

This, therefore, is a widespread phenomencn. The challenge to sociaty's
use of resourccs and tachnology takss diffsrent forms. In the US I was
thoroughly taken with the work of ths Public Intarest groups. Nader's
Raiders alones, I was given to undsrstand, cover over & dozen arsas.



Amongst tna task forces: tha fFisharmen's Clean Watar Action Project; the

Retirad Prafessional Action Groupj tha Hsalth Research Groupy the Centre
for Auto Safety, the Aviation Consumer Action Project; the Cantre for
Sciesnco in the Public Interest; Consumer Actisn for Improved Food and
Orugej and so an and on . Even groups like VITA (voluntsers Por Inter-
national Tachnical Assistanca) in the US, and ITOG (Intarmediate Taech—
nology Dsvelopment Group) in tha UK are beginning to look into the
issuas that ruelata tachnology to society, particularly in areas of
ecology and environmental despoliation. In Europe I found the same
tronds at tha Volvo Xalmar Plant in Swaden and the Glass lorks at Surte,
workers and acadsmics working jointly to reorient production decisions
and make tachnolocy more meaningful.

Germany and france uers not particularly inspiring, possibly because I
was tired, certainly becauss I uas in a hurry to get back to Indie to see
my ailing mother. So I skipped the other bits of Europe and Africa that I
wanted to see. Sut ore other facst stocod out throughout my sojourn through
the US, UK and Europe = and this was in the libraries and museums in
washington and Philadelphia, Boston and Montreal, London and Oxford,
Amsterdam and Tubingen. Wwhat a reservoir of knowledge at one's fingertipsj
an application of tschnology to information storage and retrieval so
superb that 1 was left cocooned in awe at the thought of what we could
have done with such systems in India. Here it takes me half-a-day to find
a monograph and another four to get a copy of it made. We fight a losing
battle against rats and dust and spiders and ths mammoth explosion in
information. To locate a source of information raquires correspondencs
over many months and the computer ia still the proserva of tha affluant
and the effetes. Above all, this country is so vast thac it takes fivs
daye to gut across from one end ts tha other and ons who makes the
journey is as likaly to be as topsy=turvy as 1 was when I got back to my
native land aftar a little over two manths of nsw smells and sounds,
ideas and impressions.

So 1 got back to Ras Dalhi in the middls of tha night. (uhy La it that
my memory of all international flighta is of arriving at a strange air-
port in tha middle of ths night ? Ia this too tachnology by dasign ? )
from tha wintar of Paris to ths summsr 3f Delhi was a little hard on my
woollans. And then tha customs ingpactor pawsd through my suitcase and
stuny ine for thraa hundead rupsas (af course, we bargained for it e
The sccoter-taxi drivaer 1liftad another twanty off me for the benavolance
of dropping m@ home at tws ayem. A warm wslcoms homa 7!
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