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|s it possible to develop a smafler,‘environﬁwentally
benign, alternative, or so-catted appropriate tech-
nology that would avoid the pitfalls of modern indus-

equitable, progressive development in the Third
- World? Many feel it is, and in recent years Appropriate

of mankind. In Paper He
who has been called “one.

s, Witold, Rybczynski—
AT’s founding saints”—

development; between ideology and mdustrsal:zatlon
and, most fundamentaﬂy, between man and machine.
Revremmg the origins, successes, and "fa|lures of AT,
Rybe '_gfnsi-u focuses on such diverse events as the
- Cut ura.-"R'evqutlon in the People’s Republic of China
dpd the countescultural revolt in California; people
such as E. F. Schumacher Buckmmslkr Fuller, and
Mahandas Gandhi; and devices knowrs as sailmills,
sal ﬁcollectors and biogas conivertors. He asks: do
H"’combme to create a panacea ora plpe dream?
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trial society 'in sthe ‘wealthy countries and promote
Tectinology, or AT, has been hailed.as the salvation

explores the relatlonshtp between_technology and .
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~ roxmworp
‘ ; _iii’mg what is sometimes referr&d to as the .
Age ha 7:_'been most definitely on-the devices and”

‘h_ave dxstmgu' 'hed” tlns Yrom other h;s;or- -

:3001ety has become eV1dent wQat is less ev1dent
s-'relatlonshlp can be ’aEtered .‘Lf mdeed 1t 15 not

fproblems assoc1ated w1th an |
of the - sub}ect have been com—' e




Vi

g '_._su1t theur own, often commelmai aims. ¥ have
sympathy -for“the- pﬁcunoners» who "are;. in ymany
: aught on the horns of a dblemmagﬂow far sﬁ%)uld

Skept _:__1sm is not sleep, the phxlosophﬂrGeorﬂe Saﬂ~ L
dyana Once wrote, and: thouoh’ thzs book . i$ frankly S epgx- '
L of & number of the' pronouncements that the Aﬁr
priate’ Tecl&-nolocfy movément has made in recent years
_:ﬂllS dges not necessanly imply that it is negative or reac-
: :'tlonary Jtis a 1esponse, rather, to the excessive claims
Jand unsubsfantlated pronnses of” paper heroes -and fo the
'f"pnmlme nonsense that has been un&crupulously palmed
'_.--on as tec;mmogy and scrence: It—rs—&%re&;ﬂl{,—eﬂ%wal n—
'The purpose of this criticism, as reoards adherents and
: ""tioners of Appropriate Techno]ooy_, is definitely not .
Vmce themr io ébandon their endeavors (this would
n any! case, be presumptuous of. me) but to attempt to
odify their views in the light of Sometimes harsh reality,

: fzshould rnake a confession at thls point: 1, too, ~write
as’ a practmoner ‘For a number of _years my. wmk w;th
- the _Mmlmum Cost Housing Group has, more often than
ot, found its. way into catalogs of appropnate technol—--
_ ”"*-_an'd hence 1-could be accused of b1/ng the hand %hat
< fed me; ThlS nay be ungrateful /t/has not been I hope
Chshonest i et I T




‘:f_Martm Pawley and: to Vikram B*’ha;tt,;;\lhose
aald cnt1<:1sms have been most helpful

”Centre*_:;%nd to Pau Osﬁorﬁ of TOOE for theu‘ vleWs onf L

Archztecture Photographlc Lab,oratory of McGﬂl Umver—
- f.'--,'sny £ . BT

0 MCGLU. UmverSlty‘, in. Moqtreal w‘hlch aI«tiﬂr
_'_leave of absence to complete tﬁls book

_'_"her miervwws to David Henry and Ml-"‘
rl‘oL the Intemat10n31 Develepment Re-

“technology and’ dEVelopment ‘and, to Dan Cors;jlo of . the







TR o
B ‘\:\

What Is Appropriate Technology? 1.

28

T'he Band

2 t'er._.z2, : Millstone .. . P

i" *




i =.Soc:1a1 Reform
- ._=Se1f~rehance L

._--N @nwolence :




'ngHAT IS APPROPRIATE

: ‘no human problem, indeed no field of h’ufnan
endeavor that .may.not. be approached and studied -
Pr: ':ﬁtably throuch its hlstory

—»JoHN LUKACS sttorzcal Consczousness

\

._;Techoology, I am afraid he will' ‘be disappointed. A dozen
31!

_ w_s_ As If Pe,opie Matzered (London 1973),
cCallum .Enwronmentafly Approprzate Technology: De-
e Technologies:for.a Con,server Society in Canada (Ottawa,

Cha

'hn Jlogy. Sourcebook: (Stanford:” Calif., "1976);

._'dbo k- on. Approprzate Technology {Ottawa. 1976): 'N
Appropriate - Technology

I.Chd.!’d S Eckaus Approprrc:re Teclmology'

‘Deﬁmtlons V. observed Samuel Johnson “are tncks for-
edants,” Though given the titlg of this chapter, the . =
eader has a right to: expect a deﬁmtmn of “Appropriate

 Problems and Promzses
Ignacy Sachs et al., Techmques Douces Habiigt et

(TECHNOLOGY? T

different” books have gi’ven a dozen or; so varymg L
ions.© My purpose is not to add ye‘t another, but to

3baker 5 dozen most_ of them, though not 4ll; are. re-

2y d:_Dickson, A!temqnve Tecimology and Ihe Politics of-a' L

al. eds., Radical Technology (New York, 1976):
unger - ‘Poundation & Brace: ‘Research * Institute, eds,_.-j. 1o

54977), R. J. Cong-
; ology Toward a 0
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-_examme the reason ior the dlverSIty pf the precedmg j

censult a d1ct10nary, he will not be enlig htened. “Appro- ,‘
. ptlate means somethmg‘ attached as a pecuhar attnbute
Or'.-'-quﬂ,lahty “and, . more generally, spec1ally suitable or-
proper.’ 1t is falr to ask hew a teehnology can-be “spe-
ally suitable,” or rather, since. every technology is sulfa—
ble" or somethmg, how “does * apprOprlaLe eechnology
from simply “technology”?

he antasized in a novel has begome very much a part of -
_'oder'l world. Ministries of war are o ed “mxmstries
of‘:{defense Spy orgamzations are/ referred {8 as “t,he in- .

rity forces.” Nor has. this conv Iut1011 been restricted to-
. the pelitical sphere. Ecotogy, ¥ j h1ch actually means the :
study of the relation of living cggamsms to their surround-
ings, is used incerzectly to refer to the environment as a.

~has come: to- mean “beneﬁ_' al to man’s environment.”
And IhlS Imbumg of words/with hidden, and sometimes
not so hxdden ‘values is ‘ften done by scientists who |
should know better. /

.:';.w There is some of- this opﬁgandmmg tendency in the'
“use of “appropriate” or falternative”’- technology, terms
Wh1ch are Ioadeémth veﬂed meanings, the exploration of

' 1dent of syntax" “AT” has come to. refer to both altem/a'm

_,ngpler sze style - (Emmaus, Pa., 1977) Amory B. Lovms Soft
. 1977)7 3 Bu]dWlﬂ and Stewart Brand, eds., Sofi-Tech {Sausalito,

-"';.'Cahf 1978); Lane De Moll and Gigi Coe, eds., Stepping Stones:
__.Approprtafe Techno!ogy and Beyond (New York 19'_78)_

Lo

‘ones The stubbom reader is n rthelesq encouraged to .

corge Orwell pointed out.some years ago the debaqe-
ment of meaning in language. The “double-speak” which

__;-telhgence commumty, the p@hc are described as ‘s'ecu— .

_whole, and, by a feat,of propagandizing zeal, “ecological” S

Wthh is the purpose of this chapter Through a happy, ag~

Energy’ Paths ‘Toward a Durable Peace “{Cambridge, Mass,_ .
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- WHAT IS APPROPRIATE TECHNOLOGY?

“'_,___Wh]Ch has. come to the fore and Wthh is w1dely
d. $0 4 it is “AT” to Wthh I W1ll refer zmplymo a

e title-— ‘Conteience on. the Further Dewelopment
Umted Kingdom of Approprlate Tedhnolooles for, "

as not a meetlnU of acade'nics ‘Rather, it bmuoht to- |
er captams of Bntlsh mdustﬁ’[ replesentatwes of such "
mter’latlonal organizations as "'he U}ﬁ{é& ‘Nations : Eco—_.’_
nomic Commission for Africa; _
Oroamzanon and. the - powerfu5_-“,___'rgamzat1on for Eco-
; . nomic -Cooperation and: Development as well as officials
i _of the, British Ministry of Overseas Development There
~;were more than one hundrea’partlmpants .

Thls conference had beem rganized by a small pr

body, ‘half charity, half pressure group, called the lnter—_:fa_‘i

aler :Brmsh 1ndustry to_the technologlcal needs of the less
developed _countrles those stafes in” Asia and Africa

zed soc1et1es In partlcular it was hoped that the.!f_:'-_':ii
'dustnahsts could be made gwvare of what had . been"_-'-*
ed__as a need f?&r SImpler more labor mtenswe n i

Communication to, Developing Countnes -

he Internatxona& Laber . s

at Technology Development Group.. Its aim was to .

d recently acqmred mdependence and ‘were be-
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ond _best ” :
bears *that \eon§1derat10ns of gubhc relanons won

j'nounced that
~the IT
iin, ‘,l. The an-
ounc ment 6f th1s change took placg ‘ddring - another
me etmg, this one entltled “Approprm}ﬁe Technology _
Ui like its predecessor, this conference was dominated by__
academics, and consequently a certain amount of the dis-~
cussion centered on problems of definition, criteria, and
the like, An Indian visitor, M. K. Gart,, stated, “So many
peaple Wlth diverse orientations and motwatmns have -
gathered ‘upder this banner [AT] that one sometimes’
_Wonders Whether it is not-a mere slogan raised by those
WhO find themselves left out of the mainstream of the de-
pment process.” Interestmgly, these words of capﬂon- -
._:ifrom one of a handful of non—European par‘thl—«f.

'rmed1ate Technology Development Greup, E. F Schu—_(
a_cher hls obscure ecenomxst a recently retrred Brmsh o




WHAT IS APPROPRIATE TECHNOLOGY?

iy

-

E F. SCHUMACHER - R

Ernst Friedrich (Fritz) Schumacher was born in 1911
in the ‘famous um\gelsﬂy town of Bonn where his father
_as profeasor of poljtical economy.®> The young Schu- f
macher grew up in ‘what was a tuggll;gnt perlod for Ger-
many--the dlsastrous Woild War I, the i Ignommy of defeat, -

*ampant xnﬂatlon and, finally, inthe early tWSﬂUEb ‘the -
se of National.Socialigm. After finishing his qmdjes at-
onn and Berhn Schumacher went to Oxford as gne of
the first group of German, Rhodes Scholars since the war,

'S'u'bsequently went to. Columbia Universify in New
York where his father had been the first Kamer,Wﬂhelm‘
Professor thirty years before; following quité literally in his -
- father’s footsteps, Schumacher also.became an economiist.
In 1934 he returned to Germany to beom A career in im-
* port-export; that was the year that the aged President

', \ cellor ‘Adolf Hitler. The Namﬁcation of German life ‘be- _'
- gan: pohtlcs education, law, and bus iness were affected.

~include the Rhineland, Austrla and, in effect,. Czecho-

. ‘golden age; like many German intellectuals he had de-
;-.___;.';_-cmed to emigrate, thouoh unhke most (Albert Emsteln

- Walter GI‘OpluS) he did not choGse the United States, In
1937, newly married and; at the age. of twenty-six, he ar-
nved in England.

2Hermann A Schumacher- had a long and partxcuiarly distin-
gulshed career. He founded the commercial university of Cologne,
~and ‘was a professor of political economics at both the universities

" of "Bonn and Berlin. He was a prodigious traveler and - visited.
.-~ China, Japan, and Korea as early ‘as 1896; Iate: trips topk him to
~*Java, Sumatra, and Malaya His reputation mdy be judged by the
.fact that he was hsted in the International Who's Who for over a

. decade

B

“Paul von Hmdenbura died® apd was replaced by. Chan-

By the end of 1938 ‘the Third Reich had swelled to

slovakia, but Schumacher was *not. ‘there to witness thej” '
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__=_".exeurs1on into persenal ﬁustery in a’book tbat mtends to

say - that mthout,hlm there would have been no AT. At

‘man, however cursory (and this is no biography),
oes _hed light on his.ideas. Second, given his pivotal Tole

heyﬂ’were the views-of a remarkable arid complex person.
" “When Schumacher. arrwed in England he continued his

__-:-YOEI?.:

mam umversﬁy”) it ‘must have been not meonsﬁerable

c¢orded by the Nationa] Filof Board of .Canada three and .a half”
- months before his d&ath in- 1977 he said, “Econormsts talk about
mobility as:a wonderful thing; Well, maybe it means rootlessuess
M__aybe it means: you dont belong anywhere 1 have myself a Very
i;'great need for roots.” B .

he same ‘time, some. of the- contrachctmns of this move-'
nt Were those of Schumacher himself, and a glance at

: V_IEtcareer in.business by starting a company that marketed -
" electric delivery vehicles.® This- enterprise was short- lived,” -
;however as World War TI broke out two yeggs later. One'q n
. of .the wartime measures “that -camig ‘into effect shortly |

_"thereafter was the mtemment of German natlonals Schu-". '
-'-macher s internment lasted three years he spent it work- ;7 '
ingasa farm 1aborer in Northamptonshne ‘One can only o
peculate What effect blue- collar rural life *had on the"'
German busmessman but sinice. Schumach,er “al- .
0 it several times in his later life (“this was my. ‘'

The reader 1S entltled to ask at thJs pomt Why this brief. /-

'rd'eal with 1deas and. not’ personahtles'? There are two rea- -
ons: ‘First, E. F. Schumaeher ‘Was undoubtedly the motive ”
ce behmd the AT movement 1t'is not an exaooeratlon‘ el

nth deVelopment of this public idea, it should be, unde‘rm.__
tood that Schumagcher was neither a crackpot medla—oum .
2 typlcal worcﬁof—mouth celebrity. It his views, were.
_-o_ntentlous they are’ nevertheless worth dlscussmg, for,__ .

“‘Followmg his, mtemment Schumacher worked as a jour-

. 3'51_1: is probable that thgy abrupt move from Germany to England'
~had an important, infleence. on Schumacher. In an’ intérview . re-

o
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= '-"’:_j"nahst for the London Times and briefly at Oxford Univer-
" sity as a member’ of t"he staff that prepatred the Beveridge
"-"-Plan a report which outhned a pew social security system '
;that was to become the basis for the weélfare state Ieglsla~
tion introduced by the Labour government in 19 >, and
finally as a member of the Umted States Strateoi‘cr Bomb—
'=1ng Survey. In 1946 he ]omed the Brmsh‘ _Cgmrol’ Com-
mission in- Germany, Where he spent four Yeags as an eco-
__n_ r._mc adVISer B f

:,_as passed as early as 1914 and w;th the advent
~“.of petroleum’ a steady, inevitable decline set in. By the.
B ‘time it was naticnalized in 1947, the British coal mdustry _
was shrinking. rapldly During the sixties nearly half of the
o 'icoal mdust;‘y was abandoned as uneconomical. The warp- -
- ings'of pgople like Schumacher that “the National Coal
;Board has one overndmg task and respon31b111ty, heing
'the irustees ot the nation’s coal reserve; to be able to sup-
ply plentv of coal when the world-wide. scrambie for oil
comes were ignored,?

KBl do not use the term- “technocrat” imia pe;cratwe sense, as _is. A
“now. the fashion, A technocrat is a “technical expert who es-

7. This’ prec:sely describes_the role of a civil-servant economist.-

5Prospect for Coal (London, 1969). But ‘as early -as 1958,
- Schumacher had warned that European dependency on the . Mlddle‘
" East for- oil could have seriouspolitical ‘tepercussions::

“ . _number of interviewers (New Seientis, September 12, 1974; B“‘ld'J
.,ﬁ.mg Deazgn July 12, 1974). '

tabhshes principles’ on which a particular social order is’ based.” E

{ ]ustlﬁahly) proud of his foresight and shoWed this report to a .
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If Schumachers career wzth the National Coal Board_'
:contnbuted Tittle. except a- oi'owmcr pessimism about the
lforemght of modern mdustry,- it did involve him, as the
‘senior economist- of a large state-owned mdustry, in serv-
.mg as an adv1ser to overseas governments. One of the first
pportumtles came in 1955 when he Sperkt: -three months
urma as a United Nations. economlc adviser to the

_f rnmer;t6 His expenences in” this and othe;r

4' Group

E:
ﬁ! ';\

| """,_-INTERMEDIATE TECHNOLOGY

«The question hag sometimes been asked “Intermediate
"etween what?” - Schumachers original definition was -
quite clear He’ descnbed the, need of the poor in less de-

"'.elo'ped societies for a technology that was “more produc-
tive, than - the 1nd1geno’1“ts technology but immensely

"cheaper than the SDphlStlcatﬁd hJOhlyhcapltal -intensive

Hg _' . m ' 7 In order to be success-
accordmo to Schumacher, ﬂ'llS technology, which he )
Hed -‘-fmtermedlate should have fhur charactenstms .
3F1rst it should create employment in the rural areas to re--_]_} E

w

The Burmese expen::nce is important. Burma is one Qf the, e
--vcry few coun{rms that has actuai]y resisted economic progress, a
_-umque example of voluntary poverty in the so-called Third Waorld. -
T Small s Beautiful: A. Slua'y of Ecwwmtcs As lf Peuple Ma,
"_Ierf:d (London, 1973) E =
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:' - duce ‘the urban Im&,mtmﬂ thdt characterized mm{ de-
' '-lvelepmg countries. Second, . this technology should “be
'a’bor_mtenswe rather than capital-intensive; that s, it
uld' create-jobs with the minimam of investment. Thjs
“was ;azmed at reducmg the h1gh unemployment found ‘in
man ”.-Iess _developed”countries. Third, methods employed
Guid be “simple” so as to reduce demand for skilled
Jabor and managemetit, Hotirth, production should be, as
much as possibley for local use, = :

Thze heory of” mtermgﬁﬁte techrology was proposed by
chum _cher at a particularly critical moment. Notwith-
anding the fact, that all poor countries were referred to
s “developing,” the pnpleasant and depressing fact was—’
land is—thatimany of these countries were not developing
:a‘t afl. The United Nations Development Decade had been «
""hapefuﬂy annpunced in 1964. The stated aim was for aII_ |
i the poor countries to,increase their per cap?lta income by

50 per cent (5 per &ént per year). This would have still -
~Jeft the poor countries far behind the industrial -nations,
-bmt it was considered a bare minimum, of the change nec-
_essary, By the early seventies, statistics indicated that al- -
b the average growth had mdeed sl;ghtly exceeded-- :

developed countrles had expemenced a
te that was 51gn1ﬁcant1y lower than 4 per cent, _
and-in some. cases they had even suﬁered a decline.®-The

'”___ptlmzsm of plans such as the Development Decade waS'f i

_ capim growlh of over 5 per cent n Afrm onIy oil-
a and Libya exceeded the figure; ar/c‘i vmually none ofe
oung;*;es in Asia,’ whlch mcludes the gmms India-and- Chma, ¥
yed the target. S
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: :51 h'ld bad an extravagant ef‘foct 0N . pogtwar
__urope__'_ 'Countnes WhICh bad been bombed “back té the
Stone Age to use a phrase from a Iater war, revwed and

€S together wuh modern agrlcultura! techmques such
ontrolled 1m0at10n ft,rtlhzatlon and weeding. The i ini-
ial _-rosgﬂts of ithe oreen ‘revolution? greatly publtcxzed
were almost too good to be. true: wheat production in ‘cer-
ain countﬂes doub --;--rlce harveésis- “tripled. The " first’
-‘counmes to’ feel the beneﬁts _were Mexico, India; _.Pakl-
__f%'stan and the Phlllpplnes anot 1ncon91dmab!e experiment. ¥’
"The green revolutmn was the prototype for solving "the
roblems: of the developing counmes with’ modern, tech—-

ology, for though the high-yield rice and wheat were de—..-:
jel _e:-'fPhihppmes and Mexmo the oreen revo]u~ .
I uch 5a”iWestern approach!-?mvolvmg both

I en revolutlon “was named by a U, S Agency for In-
Development (AID) ofﬂcml presumab]y in optlmlst:c i
simpleminded imitation of the- Red (Russian) Revolu- &
ally, there are’ md;ccmong that in some’ countrles, su*ch
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wrm‘"r AS APPROPRMTI’ TECHNOL orw?

T and rrcher farmers who Could aﬂord to 1nvest m the

sy to cntlmze the pretentmusky named greeu Tevo-
;and many did- s0, parnculaﬂy tﬁ‘ose from advanced.

thers had vahd _y, part:cuiarly in those cases where
o oxed acncultm'al technology was' adogted without

sxgmﬁcant para lel agrarian reform. o
The rgsuit of part1al faﬁures such as the Development C
_Decade or of percewed fallures sl

ch as the green revolu- .
tion created: a climate’ of pessumsm a$ regards the ability .
'of_technology to solve the. pressing prﬁ_gﬁ_of the poor “' 
countries. ‘Of course, ‘the extent of this\pessimism should
_.'be exaggerated The Sowct Union still gave a hydro-

lectric dam to Egypt ‘Canada “built nuclear reactors in

India and Chma constructed Y raﬂWay 1n Mozamblque ,




2
7o proposal, there were
_,..w 111110 to. hstw tfirst, because modern

¥is R I R(}L‘i

rat@, it was unhkey that most of the lessﬂ
~countries would be able to modernize in a
reconstructlon of EurOpe noththstandmv'

c‘h_ onal: theones of dew IOpment Thouwh a certdm num-

:.'.-'_r_u_'ral;_de_v_ei@p-mem and small-scale technology had sprung
wp, there was no general “movement” in this direction,
-e--_ha S 'because the idecﬂogical ba’se of intmmediate tech-

a*Of small groups-which lobbied for more. emphas}s on -
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b tseﬂer Betty Frledan s The Feminine Mystique.
“books: are ponderous (Schumacher’s, less scholarly,
-pietense at continuity at all}, yet both have
~ascultural milestones. Small 15 Beautiful was
d by figures as disparate as the heu to the British
hrone, Prince Charles, and an heir of apother Sort, Gov-
no Jerry Brown of Cahforma 12 If Schumacher’s name
s hardly to become a household word, “small is beaut1~

deast, would tak_e its place in thefrue popular 11t-
of _tbe Modern Age—the T-shirt slogan. .

rlbuted_to its most serious limitation: it did not attempt a
~reasoned argument but. appealed directly to the emotions,
Since it was a coflecmon of essays on a variety of subjects,
; :’.-.1t gave the Jmpress;on .of covering a lot of ground, and
. ‘even though some of the Statements were contradictory '
(which is mév;tablc in a book, by a single author, that
- contains ; matemal Spanning more than a decade), it offered
simple and understandable solutions. -

E’What was thls book really a?mut"

"lkely that many of . thc pubhc figures who have endorsed

mail is beautiful” -outlook have not actually read the book.
ing exchange reportedly. took. place.at a. public-meeting ™
v Governor Brown' “About ten minutes into the ques-

____;here he called for gradual conversion, to a systern of

‘ last:chapters are: kqu, of vague An mtereshng

'fhf. book” (loe. Klein, “l“hc
Np 217, Ju]y 15, 1976)

WHAT Is APPROVRIATE. TECHNOL OGY?L“-

i

|

\

|

|
]
", ‘
-.J

cess of Small Is Beautiful can probably be at-

I
|
I
]
\
\
3
g
I

a young niam in the front rows asked’the govermor
ught about the last' two chapters of Schumach,cx”s ‘book

hat_ the Tast two chapters of Small Is :
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-_Smatl Is Beauuful was Afirst and foremoqt a dlatrlbe
agaiz}st modurmzat;on the bureaucratization and ration-
iz tion of all aspects of modérn life, the depletion of -
_'ewable resources, -environmental decay, even the
Bomb. _This in itself was hardly news; there had been a
es of books that had done this more comprehensively,
somelim®s more convincingly, beginning with Jacques
The Technological Society (New York, 1964).
éher" took the moral and material decay of the
ce n_wor id pretty much for granted (as did most of his
ders; one suspects), “and the appeal of his message
_sied on two other attrlbutes ’ Lo
-”Most crmqueq “of modermzatlon had been conﬁned to
Jestern technoloomal society. Schumacher’ pomted out,
perhaps.for the first time, the link that exjsted between the
_ discontents in the West and those in the less developell
- - countries. The Tlatter discontents can -be characterized
'_if..'--'_-as movements . toward countermodernization, most fre- .
v :_quentiy evidenced by Madmonahsm {the Middle East). or "
.natmnahsm (ﬁsfnc,a) Demodemlzatlon and” LOUH'[BI‘-
-mzodermmtmn %prmg from, diﬂerent sources; vastly over~ . .
szmpisﬁed the.former “could be saJd to be of the [oft, the
trer of the right. Though one is a reaction dgainst mod-
mxzation and . the other is fear of an dlien imposition, |
they .'__are both emdoed g a rebellion against moderm~
zatlen and m eﬁects
e'cond appeal of Schumachers book is the fact

E’

"'to Ih:e'malame of moderm?atlon and
s, 1t appeared« to be a techno]oglca

sp1te of hlS :
solutlon A M




ocracy ]tself ‘changihg the kmd of decision that’ tecﬁ-
ts: make choosmg, for mstance smaller” mstead of

813-- 83) The superﬁ01al 51mxiar1t1es 'though coinci-
ptal, are curious. Both came ‘from uppei- mlddle—class
_backcrrounds they were born within seyenty miles of each
. other. They attended, the same two german. _universities,
_--Bpnn and Berlin. They both had lange families (Marx six
“children, Schumacher eight), both left Germany and spent
~the most productive part of their careers in England
(where both are buried), and both wrote baoks on politi-
.."-:cal £Conomics, Schumacher howevcr ~was no Marxist.
It ds. unhkely that g‘e was. even a socialigt; his.endorse-
ent of Somahsm in- Small Is Beau!z}‘ul was tentative in-
ed sifice ‘He | recogmzed ‘that most forms of socialism
are the same attitude to technology as do most capital-
:secwt]es 13 Nevertheless one has to cOnclude that

responded, “That may blmp]y mean
es of gonservative, or conformist, or
. . and lhe Lake is bung cut
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--""_':'-ng It zs dxﬁﬁcult tG make concluszva §tatements about the

.whldh onomated in 1896 but continued in various
orms until 1938, encompassing the sons, and later the
augbters of the middle class. Thls was a unique occur-
. rence, unparalleled in the rest of Europe and not to be
- repeated until the “hippies” of the 1960s. The Jugendkul-
- tur was apolitical and pacifist and included such things as
-:fi-;:_' -'._Whgle—fpdd diets, exercise, and vegetarianism, all cast in-a
- romantic criticism of bourgeois society. If ‘the reader sees
a smniamy between this movement and the Californiza-
ionof present—day youth culture, he is not mistaken.
Eastem religion, mysticism, folk smgmg, communes, and

ment A favonte German author of the 19205 ‘Herman .
Hesse under;went a. revwal in the 1960s in ‘the United .
___ates and Canada, if not exactly for the same, reasons, at
: feastffmth the same age group 14 7t would be surpnsmg if

.Tha Ameri?:an youth culture has becom® the focus of a cer-
amount of ‘attention as a result of Charles A. Reich’s The

351 let it be’ grantcd Lhc b(,m.ﬁt of hmdsu,ht
di Chmasc ph:iosophy and Indian mystmlsm mean lo thc

ee schools were -all part of the German youth move-"




_1es from the German Wandefvogol Tha moral sorde- 7
'_mvstlca] side of Schumacher attraeted the Ameri--

Very-:;'rea} tension in Schumacher
and the economist.?" ’

chumachers reildlgus dﬂvelopment was@ great}y af~
cted, by his owil admlssmn by the visit _he paid to .
--Burma ‘which followed his earher interest .in n??yqtmsm
‘and psychic research {Rudolf Stemer the mventor of

_ throposophv “was a big influence on German youth of the _
" twenties and thirties, and Schhmaaher frequently lectured
at a Stemer “hool n England) In Small s Beaunful

. g

generatto,g of 1918-197 Smct]y gpeakmzzv, nothmc7 "at’all; but 'they
diked the parables; the fact that these were not at all appl:cab]e at
time  of political apd’ goch crisis 1o. peop}e with an entirely .«
" different cultural tr admon\m the heast gr} Eurppg, wus a sccdndary
consieration” (Young. Germny, Lopdo ' .

i J‘T‘hjs tensmn hke others

b\etween tﬁe morallst

k4 i

nouﬁh of an Anﬂ'lophlle to" be dec;cmbed b}} "-;.A'meric'an‘
icwer as ““tall, elegant and tailored by Sﬁ;&u Row . . . he
oeks like ope of those bepign silver- haucd aﬂstocmts who
coteh. o the ‘diseriminating -in -glossy: magazme dds” (New T
fzmm vOL[ObL[‘ 2() 1)75) : :

st
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; \Shfmacher introduced the idea ‘of Buddhist economics,
7 Which consisted basmigx of applying restraint and self-
is 'phne to economic Hecision making.1® Fhis was an at-
o) p“to_try and resolve the dilemma between the moralist
the’ economist. The moralist wanted to chﬁnoe man,
econormst wanted to change the social sy stem. This di-
emma was never satisfactorily resolved. In his last book, .
?Giade for the Perplexed (London, 1977),7 there are -
ol ¢at10ns that Schumacher-the-economist Had deferred
Sb@umacher the-moralist: “Bven if all the ‘new’ prob—' ‘_
ms_fwer#oived by technologieal fixes, the state. of fatil-

-ore,;the present crisis became acute, and i will not go
way by itself.” This despamng staternent, however, was

.:.."'appeared it was still the econgmiSt who: predominated.

© The ills of society were causedighy

- correct these ills it was necessary to “choose a different kind

"7:_4.01? téthnolocry, a “technoiogy with a buman face,”

:There were very few examples in Small Is Bcau«txful of

what thlS téchnology might. be, or indeed if it could be—
e bulk of the book’ dealt ‘with ‘what should be. These_

Schumacher was ‘not a. Buddhlst, .and his economics are - ﬁrmly

xed Qf a heart attack nn SLpthber 5, 1977,-‘ :_-f'
; tmm m Swnzm!and '

ty,idiscrder, -and corrupmon would remain. It existed be- =

made four years later, at the time t at Smdll Is Beautiful _.

'echnology, he wrote; to.

mari faced machmes were to be “cheap enough so that
hey would be access1ble to Vlrtually everyone sultable i

mﬂ” Is Beamzful is devotcd ‘has caused some confusion. s

Christian. Querled about Buddhist economics during his’ Tast. Amer— .::
can.lecture four. he-conceded, “I might have called it Chrlst1an e
_nomws, but then no ‘one would have read the book" (Domg 1! g
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ff:wuh these characterlstxcs SChudeheI pleadeg,L. we . could
“have. a;\revol«utlon in technology which would reverse the”
uctive trends that threafefidth ts all. .
15 nstructive to compare’ Ihm claim ‘with-one ﬂlade v
) an,Amerzcdn industrialist in 1923: “It will bé" large

' '.for the famil y but small enoug‘n for the mdw;dual

i f"'mllv the blessm0 of hours of pleasure in God’
reat ope(n spa;:es ThIS statement bears a striking resem- -
blance to Schumacher’s, éntena in fact, it was 'written by
Henry Ford- ( My sze and W:ork Garden Clty, NY.,
1923), and descnbes his “umversal car " t"le Ford Model‘
T. Ford, like/Schumacher, also claims that-this will be a
“nonviolent technolooy' He rote “When the automoblle' E

:;'becomes as comimon in Elélrope and Asia as‘it is in the

" United States the ‘nations will “understand edch other,
- Rulers won’t be able to make war. They won’t:be a})le |
ﬁ_‘"-.ibe’ause the ppople won’t let them . . . This is the bigpest .

“thing .the au?moblle will accomplish— —the elimination of

: war; The automabﬂ}é"ls the product of peace.”18 '

F rd ‘was. Tight in some ways. The automoblle, Wthh i

his Model T appeidred, had been a Juxury ‘product

--ownershlp was restrlcted to - the upper middle-"

did‘become Wldely accessible. But Ford was alsol"':-:ff

or':"perhaps understandably, unable’ to see- the'l_i
ture The automobﬂe when multlphed and con-—_'_ '

view w:th Norman Beclsley, “Henry Ford Says ” Moror .

“Ford ‘was, of course, mistaken About the .mto@nmblle

. It was the dutorobile engine which revolutionizeds
dllowed [hL qucc;{ssful bhtckn% tdf.tlc,s Of World
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| .1 to the natural env1r0nment than Ia”rge scdle ones’
15 'Wise often untrue. The flush toilet, the throwaway
con iner, and the aerosol can are all “small” devices
hose:. cumuldtlve effect can be. env1r0nmtntally de tat—

y- but for-ordinary hOUSehold cookmg purposes, as
1ti) are only two examples of the destructive envi- .
nmental impact of “small” activities,
- ‘Ford was also mistaken in his blithe assertion that the
__._-___--automobjle was a nonviolent 'technology. Obwously, the
car has done inestimable damage to the countryside as
':_;.lwell as to the city, and, not least, to_traffic- accideat vic-
~-7tims. This is not so much to criticize Ford as to point out
that it is the concept of nonviolent technology which
figs rational analysis.-Is a man with.a bulldozer more
_.___0'1 nt than a man with:a shovel? Or a hundred men with
dred shtavels? So many of the ideas in Small Is
ed tlful-—-nonwolent technology, technology with a hu—

vV -or hardware ity menta] ” And thf: cryptlc “Al] you need is o
le matermls The ‘Taj Mahal wasn’t built with- Portland oo




_humacher statement formed the a przorz assump--
the nascent movement: “Each particular type of -
s itself a political and social shaping agent,
aching sociological consequences.”? This was a
'_\of the riredia-guru Mamhall McLuhan’s claim

iy

n Mea(ra The Extenszons of ‘Man (Toronto,
. Both =cLuhan and Schumacher oﬁered llttle dec-

"_nologlcal detennmlsm o
" No ‘one Would question that modem;zatlon chleﬂy-
hafactenzed by 1 dustriahzatlon has. shaped the contem—
orary: enwronmen‘ _This was pointed out as- early as .-
948 by Slegfrled G«redlon in Mechamzarlan Takes Com-....

| -
Intermedlate Techno pgles ” in Gwen Bell ed \, Strat~
T Human Settlement.s Il:b:tat and- Enwronmem (Hono-:j_
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ing edge of technological inventionié often, related to ma-
~chines used for war. One would have expected, ‘according
to. technolomcal ‘deterthinism, that medern war would
;-radlcally from preindustrial Warfare Though thls
e _-';';superﬁmally true, itz was also true that Napoleon’s
dictuni “The morale of an army counts at lcast two thirds;
t '__orgamzatlon and equxpment are the rest” was still ap-
plicable as regards the French, for instance, in 1940, or
h Amencans in Vietnam in the 1960s and 1970s. Dur-
World ‘War I At was not sbovtm that leadersh1p, brav- -
Or tactics for fthat matter were any less important than
hey had been in t{he premdustnal wars. World War It
was certamly mﬁm&‘:ely more destructive to -the civilian -
o:pﬁlatzon than had’ been. wars in the elghteenth and nine-
| 3'_'_teenth centuries, but this was the-result of POIIth&l deci~
+ “sions and not caused““ by technology. The barbarism of
v World War II was not something new; rather it was
somethmg very old. Paradoxically, the mechamzatxon of
. warfare reduced military -casualties- cons;derably when 3
:_{f-'compared to the-slaughter of the 1914—18 war. ‘
One event of Werld War 11 that seems to- be a direct : re— ,
f'-.sult of technolocry, and" Whlch is often used as a shameful :
o symbol of the Modem Age; 18 the Nazi death-camp. Wxth—
_out mechanization, and all the. chilling rationalization of
he Whole process, sugh mdss slaughter would be impossi-,

i]_faﬂd the phllOSOphy of-efficiency. But is 1@‘? The recent ex- |

~tem, a network of prison camps extending over the entire
S USs. S R Wthh waj initiated before Hitler came to power

_ble to even contemplate. Surely this would seem to be the__l. L
-;ultxmate effect of the bureaucratization of the individual _

:::::'---g,-':"posure by Alexander Solzhemtsyn of the Soviet gulag Sys+ :"g

- “in Germany‘in 1934 and continues to this day, was ac-

: ".c;omphshed, if that is the word, with the bare minimum of
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@

technology 21 Where there is a will, there 1s a way, the evnl_
".m the man not in-the machine:

'ed as the archmampulator of modern man. It 15 rap-
;"'-becommﬂ a*worldwide phenomenon—723 million

r old?’ Not qu1te
he Japanese are apgarently the. wor]d’s most compuh
ve TV viewers, Spendmg as much as ‘half of their leisure °
S watchmg the box, yet 85 per cent of the” programs
are produced locally, and forergn programs (including
Amerrca s). are not particularly popular Kenya produces .
_p'rograms for- rm%ch of black Afnca since’ violence 'is not - -
permltted on the screen at all, v,lrtuaﬂy all’ Amencan pro- .
grams ‘arg banned. The Soviet Union, which initiated it
glevision in-1939 and has one- of the largest systems in
t’ho world, shows only lecal programs, with the exception

rect function of the cultural, economic, and pohtical envi- -

__:nment_(not vice versa) Cuban television has no foreign
pro ra am _at_all; is state operated and its featured star is -
Fidel Castrb ;Indian and. Chinese television i§ almost
'ompletely educatlonal and sets are public rather than

television "has two separate government-regulated

Thegulag system, acgording to Solzhenitsyn description, is
ch ‘a low-tech : eﬁort labor intensive and with no capttal' -
tment or ~machinery. For example, durmg 1931-33 the pris--

built the: 140-mile White S@a*Baluc Canal virtually by hapd; *:°
R Solzhemtsyn “The "Gulag Archipelago, 1918~M56 5
(1 —IV), trans Thomas P Wh:tney, New York “’,1975

T ,1

of sports events. The way-that television is used as a.di~:

ate _mstallatlons French television is state controlledi
effect, an extensioii of the party in power; Cana=» -
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f;network% one English Ianguaoe axa one’ Frenchy lancrua e;

' _smn m Hong Kong goes to wreat’ lengthq to avcnd
"oﬁendmo the nexohbormg Peogles Republic of China;
vhere,a_s between Israeland its Arab neighbors, “peace 1s
ar-continued on television.” There is little evidence that
elevision is itself a political and social shaping t6ol.”**
Just. ‘as Marshall McLuhan tended to ignore the specific
way in which, te]evmon wgs used .around the world, and
he ‘different’ ‘impact that technolowy could have in dif-
e "ent .cultures, so, too did Schumacher, writing about
chnoloay and developmient, tend to oversnnphfy and h0~
nogenize the relatlonshtp between men and: hsachmes _
-+ There Was a -curious unworldlmess to; Small 1s Beautj-
“fal- Tt isolated man, his natural- enwron,mem -and his ma-
» chines and ignored history, culturéfand poht;cs When the
'lﬁtter were mentioned, they~were as minor’ f’lCtOIS—-. .
*technology must be adapted to local trad1ttons or “po-.
_htzcal factors Should also be’ con51dered There seemed

. _-'_to be httle apprec1at10n that technology 1s the creation of

. man, ancl the latter, with his dual propenslty for good and. "
~“evil, is always facing a choice. His decisions are condi-
"'tloned more_than is. _generally admitted, by his “history. If

' ; dislocated in this book, it may have
_'_,;5"'-"Schumacher himself, the perennial. .
-"’butSIdar ‘o1 to the rootlessness and lack of historical sense
-of the Cahformzed youth who made up an unportant part
of the AT movement ' -

3 4’%&

_-'ﬁi-iz"AT'M@VEMENT S,
The publ 1cat10n of Small Is Beautzful not only made* |

L QiT}m mformat]on 18 contmncd in an drtn,le by Mary jﬁ'll’l
H'ﬂey, “World . Fcievzsloti ” (,onox’u!zo_ wrterly, Wmter,
oo 197778, . . ol
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] m acher a publlc figure, it alqo brought appmprl
: ogy out of the nethelworld of.academic confer
_-_gg»em_me_nt studies and into view. AT, as it was

1 1 _'_}b'e_(_:'a'tne arc'&_zzits;_é} cé‘l_ébre and, rapid]y, a protest

w

: -S0c1010g15t Peter Berger and his cmuthors' ”
1bed'_the way that the Modern Age whose cen~

_hev 1solate two eﬁects in partfculdr, Flrst there'
._a_tlonahzauon ‘via science and‘g technology, of
spect of human exper;ence Th]S brmgs

'nger what interests us The
ﬁelds ‘are 1mpersonal and

d'-. eﬂect thdt Bergc.‘
cranlatjon of soc
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n is sheer size. Though this is ha*dly new_

"’mtegral aspect of modemmatmn has been socnety s
‘solution” to.the inevitable; and increasing, anonymxtyr'
and depersonahz;atlon of public life: the przvaizzatzon of
many activities which were previously COnSIdGI‘Ed pﬁbhc :
This privatization:serves as'a kind of balance pxovxdmg,
i among other thmgs the personal identity that is lacking i in
- the pubhc realm. The breadth and depth of-the privatiza-
“tion-of .modern society has beendocumented by Martin
" Pawley, an English social critic, in The Private Future
(London, 1973) This book. was attacked by liberals, |
Aor’ not. only did it “point out that privatization was a
ait accomplz and. probably irreversible, but it dared to
,1mp1y that 'thS was What the majority’y wof people actually-
wanted. o |
Onmthe one hand AT was Searchmg for commumty
.'.':lost Much AT writing concerned itself with cooperatives o
L Communes nelghborhood groups, and general “gommu- -
" nity.” The socialist wing promised redemptxon from priva- -
: ﬁ';-t:zatxon by, paradomcally, even more instititionalization.
- The traditionalist wing sought salvation in a return to the
' "'_'_tyranny of vﬂlage life. - . %

U

SES 20 1 anythmg, hfe foday is Iess bure,aucratxc than ° twenty ﬁVe

B :,years ago.’ Anhmodermsts should also explain why most less devel-
--oped countries are con51derably more bureaucmtlc than most de-
: Vcloped ones, o
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is wés ewdenced byﬁ the fact that 1t betame \usual to

' ""'refer to it as’ Approprlaﬁe Technolo y, and also to make”'._ i

semb}’ance of scnenhﬁc ObfeCUVltX Th_e Important" .
ikl -_as to convmce people to advance the Cause InTor-_ g

0lul u are part of the problem e
Thls was: not a_._healthy «state of affcurs The- rench_‘ .lf:,_if;if

er._Ea hﬁ: News eds Handbook of Homemade Power'_'
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. journalist and writer *(”Wzthout Marx or Jesus) Jean Fran— |
cois Revel has described "the situation, though in a
slightly different context:| “To hold a debate means ex-
'_'-.posmg arguments, therefore spreachn0 them, and. “this in-
" crease ‘of awareness may in the end prove overpowermg

: tter bv far, to suppress it 4ll, %11her by d1rect censor%hlp

___ns that they are stem}eq destructlve and Hang noth-
ng new.to propose:. "% AT passed the second stage that
f_Revel descnbes quite early, and ﬂgere are 1nd1cat1ons that
it had even reached the Ihlrd RN : o

?,.',___':".-'THE BANDWAGON BN %

~.

.. AT.was a pretest movement and for n many i’r also
‘came a True Belief. But-it was more than that; AT
e oped into a bandwagon ofqu‘ﬂ’man -car: pmpomom AB
f‘_:-f"j’?'_iwhat a strange set of traveling companjons one found:
. well-dressed World . Bank economists. rubbing s_ulders )
L :Wlth Gandhlans in metaphoncal 1£ not actual dhotis en-

- 271a Norzveh’e Censure translated extracts appeared in ,the New
: York Times.Magazing, December 11, 1977 Revel is referring here
‘to the react1on»&f1he S0- caILed Eurocognmumsts to his- book The
Totalztarzan Temptanon ‘(trans, David: Hapgood,- Garden® City, .
“NUY, 1977); however, . the ™ ‘same observatlops seem pertment to, '
_;.dt,her movéments .of the left.™ .. -
L 28 Steve Baer (see Chaptef’ eéb recounts that “one guy told ‘maiF..
after ‘my: speech at .A'mherst last year, tha'f he didn’t know if ‘he =
' and his- fnends would ever be able to speak|to me again, because 1
.2+ hadsaid bad thingssabout ‘Approprlate Te
Solar Age ]anuary 1978. v '

‘ ology »7 Interview in
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onmentalxbts Utoplans and brtcoleurs conventlonal

fi:'o"'n:. eaiile_d" pproprlate Technolo gy Inaterna-
”-'_It was poss1b‘ke th%t AT had opened the eyes /of -

r__ mﬁuence on - AT

N

whlch would be more"

'J’-o_verwhelmmg support from these groups perhapS they" -f
_‘:_were pu_t Off_ by the nam_e The world of the Umted Na—

'elopmen. m he poor ceunmes me&ns economic de- :
nt. Whether this develepmeﬁtffetfcjws the Chmese oA

“sort of thmg--_that Schumacher ﬁrst sugge,;ted The hmlts-""‘
_th _ethlc that formed a large part of Small Is’

T e




ﬁeau;z]m and was an unassaname truth for ;ne AT move—"
ment in’ the JUnitéd States was firmly rejected, if it was
'mentlonea at all. The demodernmng and countermodern-
‘izing: rends that have Been: prevmualy ‘described as part-:_ :
of the ongmal AT argument WEere ass1duously 10nored B
he international development community was Tiding

_.nwon the train first, but Was now smmg at the back of
ar—the: youth culture. S co
So 'much has been ‘ﬂwrltten about the youth culture par- o

at'was written about: and du;mg that penod was cant.
The American youth movement is likely to be shorter-
‘lived than the German Jugendkultur, which-in its various
forms. lasted ‘about forty years. The ichanges  which-

'turned out to: be. mamfestatlons of fashion.” J ohn Lukacs,
ermd into hlstorlcal perspectlve “These new generations.

were playmg at revoluuon, not makmc 1t¢_Eventua11y they
;'-'g W'_ tlred of thxs kmd of game By the 1970’3 the revolu-. :

Temost - a _constmer phenomenon, In The Making of a Counter.

other its. Vulnerabih_ty to. eXp}ouaﬂon as an amusmg sxde show of“* ;
‘the .'swmgmg‘ somety’ " It couldn’t and dldnt I T

the ﬁrst—class seetxon ‘there was a 1aroe group. that had |

fseemed to many to have . revolutlonary irfiplications have

in 1945 Year Zero (Garden City, N.Y., 1978) puts this . -

'29.There were few th sang the pralses of the counterculture in
e late sxxtxes who were willing to recogmze that it-was first and -,

Culture (New York, 1969), Theodore Roszak'did wonder if the - ';:':5'
counterculture ‘could “survive -these ‘twin pemls on the -one hand, . |
the weakness ofsits eultural Tafport with- the dxsadvzmtaged ‘on the




__rs;and standards is not even Avorthy of the?'
_end it is a tale proﬁtably told by pubh,c idiots,

o dlsentangle the actual contnbutrons of indi- ,
who are often associated with AT from the mere-
laims of dertain. self—servmg pubhcattons Never- = -
heless, it'is a faet that some of the earliest supporters of
.ere found among the youth culture, The later’ac- " .
ceptance. of these 1deas by the estabhshment was, to a cer—- Rt
_,-tam extent; 4 belated attempt to appear to be “wfth it.” . -
I the, interest in AT of the development economtst was
. *_._as a low-cost growth strategy, the attraction'to ‘the youth.
. 'ture was often the hardware. What has been referred to
s a “social” and ¢ sexual revolutton -should more prop—_i’:“
'one of. ‘manners,’ ’ and the attractton ofw AH




' _____1031 technology, aI’tematlve technology, hbera—
" as well as Utopxan technology ‘Most of -

_ “c alrernarwe technolooy was. qmte popular ffG’TV;
e p_amcularly in Bmam), as it secmed to embrace .

_ Varlous other unstated but nnphcnt opnons -
Sf}me of ih& hybnds had little” or nothmv to do Wlth
AT “leeratory technolocy “was coined by Munay”':‘;,_5_;f

ookchin in . Posr Scarczty A"narchzsm (Berkeiey, 1971)

‘worse, subrmt fatahstmally to 1ts use ﬁor_'-_.:{‘_.;
: ThJS was, ;f anythmg, a crithue Qf the




i,

' -_ays to the ylslon of R. Bucﬁmxﬁster Fuller than :
E F Schumacher

h was ot clear, bu’c not obvmusly annmodem 20
the car:was mampulétory, but the telephone accepted as

ial. He 'did make -the absolute}y crucial ,distinc- -
ttor ‘_'between work and 1abor: in'a convivial society, he
- claimed, machmes (of the convwlal variety) would mini-
_mize labor whﬂe maximizing work. Convoluted thinking
e thls_made Ilhch frustratmg to'fead, but much more ;
resting than most of the Utopian catechists. ../
y- veﬂed Luddism permeated the wntmg of the -

€ _:ust) outbreaks of res1stance o
" world: Theywmjarotestmg——
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" nation of harsh military reptesglon and reviving prosper-
1ty The verbal assaults of the/modérn Luddltes such as
Iilich or Fllul are unlikely to ht'lno ﬂhﬂ‘llf the ‘rnrmer they

ALIENAL RIA Asdandld QL% LelliXANALY

F

wﬂl probably be done in by the latter I .
_‘ Critics of AT o’ften raiséd the issue of appropriateness
s “appropriate. to ‘what?” In different contexts; AT could
mean - appropnate to economic objectives (aber—1nten~
'f{:?s1ve) ‘appropriate to social - ob]ectiyes (decentrahzmg) or
'i'f;-even appropriate to polzrzcal ob]ectwes (demodernmng_L :
: and occasmnally all; three. It could also mean approprtate |
o_the environment: S ,
.~ The notion of AT as env1ronmenta11y bemom Wwas pres-
ent in Schumacher’s. proposal for a nonviolent technol-
-’-'o'gy, and in‘most of the later hybrlds The most cogent ar=
- forward by-Amory Lovyins;a British sc;enttétm and spokes- .
: 'man for Friends of tge Earth, Inc’ an environmental
Iobby # the United States, in Soft Energv Paths (Cam-
~bridge, Mass. , 1977). Lovins’ goal was to explore the i im-
phcatlon ofan enet‘gy program based on the use of only.
. renewable resources and on the resqute abj juratxon of nu-
*tlear paower. He Clmmed not to be a True Believer, how-
- ever: “I'do not prettetnd here to neutrality: but not for e -
'_:reasons some might suppose. If.I.seem to be presentin
-~ advecacyas—well *araﬂ%thts_tt“Is frot-because - I-be
| thh a p]:econcewecﬁs attachmént to a particular 1dedlogy | B
- about energy or technology, such- as the ‘small is beauti-
ful’ phthSOphy that some have trted ‘to read into my re- -

f'f-;tmpressed me ' A mts;understandmg arbse out of Lovins’
“decision to call his’ Pptton soft technolooy,” a term that |
had been coined by an Engjhsh writer,’ Robm Clarke, tos =
descnbe a Utopmn techr;olocry that was supposed to. re-"

.gument for an -AT-like appi‘t;ach to energy has been put
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gpond to a. whole rangﬁ of the by now fcmnha 1115 ,of

modem soc1efy Lovms use-of “‘soft techn@logy” eferred
. specifically toéﬁaergy technologies. ' o
‘The main characterlstlcs of the soft energy approach
~+ were a reliance -on’ rene«wable regources (mainly solar), a
decentrahzatxon of energy sources (primarily on economic '
' "“'grounds) Wthh allows a matchmg of scale and epergy -
:;'quahty to end-use requirements. The reader should note
‘that this, 1mpl1ed small energy plants for small users: (do-
m\cstlc)ﬁand large plants for large users (mdustnal) c
Lovins made a convincing case: for decentrahzatlon, par-
ticularly for domestic uses, but he could-not resist ‘em-
ldermg Tns argument with the assertion that soft tech-
ologies will' be “easy to understand and use without
esoteric skﬂls » This undoubtedly endeared him to the o
mstream AT movement, . though he wisely skuted the ©
'ssue of pgssible conflicts between ease of use and’ ease of =
understandmg, preferring instead to make obhque refer- " ..
-ences to gardeningand do-it-yourself- carpentry .31 o
- The result of the environmental concerns of AT was a, ,

“decided - bias toward energy-producing technologies, as
.iopposed to maflufacturmg technologies, particularly after
5*-'3_'::::__.%the “energy crisis” of 1973-74. At this point one.could
_~ observe.a: “difference in mational motivations in usmg soft
**'f':j::energy technolques Countnes such as Japan-and India,
——which aced—a—virtual e----f C53-£1 ﬂm@grt‘f—we%e'—
- forced to seek other energy sources. The industrialized
:'_-j__f_;countnes which face a polluted envuonmﬁ:nt Wwith the |
- likelihood of further degradation by nuclear wastes, were | _
~looking at soft technologies as a nonpolluting source of '

|

i o spite of such lapses, Sofz Energy Paths is by far the most |
_.:mtellectually respon51ble book dealing with AT. This may be be- |
|

; ~‘cause the author is a phys#ist or because he @“dealmg spemﬁcally =
Wlth a defined field, energy '
S - "

i . .,
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S -:eneroy Fmally, there were countries such as the Unﬁed
" Z:-_-"-S_tates, whosé, stated geopolitical aim was energy 9%&-
= rehiance and'w)xo?;e interestin renewable sources stemmed
i ‘_from this concern.

'-'ated in the 1ndu§‘tnahzed countries, and all. share a
common belief: in one: iway or another there has to be a
fhmltatlon a s]owdown wor a halt to economic growthm
.fwhflt T have prevmusly referred to as. “demodermzatlon

1.5-.-

1 S‘}’aosmon and AT is worth ‘notinig, since it was-nieither
:is__fewdent nor ‘always consxg

was most. obvious to. the less dgvelqpea countries, whose
‘re]ectxon of no- growth was udually unambiguous.

. neithef particularly fashionable ﬁor recent: the Gandhian

. phllosophy If was Mohandas G/andhl who coined the first
. "AT epigram;’ “Productlon by thf: masses, Not’ mass pro-
“ duction.” It was he who popularized the first AT device:
the charkha or spinning wheel. It was he also who vowéd
the traditionalist Crltique of modernization: “The tradi-

_1t is 50 fash10nable that it hardly needs any sub%tanhatlon at aII

assxoned attdck on

. The three 1atter groups of passenwers-—the youth cut~ |
-Fture_ the neo- Utopla\ns and- the environmentalists—are all

| discussion of the hrmts to-growth position is be- o
-:.y d the scope of this book, but tire relationship between

tent.??” This mconmstency o

Ihere_wm a final ideclogy- on the bandwagon tha{—wasr;';-

-_tlonal old 1mpiements,,‘the plough and the spmnmg w‘neel

."Crltlcs of antwrowth are few" and far. between The advcnturous,,".

“the pI'Ofessors of apocalyptic holocaus—-:;_f
gy’ by P“—‘IT Beckmann, FCO—HySI(Jr:cs and Ihe Tec}mophobes



by
PRI

WHAT s APPROPRIATE TECHNOLOGY? rg

I do not beheve tha&mﬁl—l

,dla s salvatmn: 'oﬁsmtsm unleammg what s-‘e has Jearnt
“in-the last ﬁfty yeazs. The railways, teleonaphs hospitals,
| awyers doctors, and suchlike all have, to go and the so-.
}B:u ilppt?.l‘ CL&SSES have to learn LU}{IDLlUUDiy, lc;ugxuumy
d dehberately the simple peasant jife, knowing it to be a
ife giving true happiness . AYou ‘cannot build n/o;/
iolence on factory ClVﬂlZBthBf but you can_build it on
ontained villages.”s3 Ix was Gandhi' who, before
na’s Mao Tse- -tung, recmnxzed that the peasants should*"
baSIS for economlc develo’pment in Asja. o
The debt to Gandhi i is sometimes acknowledged- (Schu—-‘ R
macher referred to hlm as “the greatest economist of the |
20th century”®), and is sometimes implicit, but there s
“no doubt that Gandhism has been a powerful-=~1deolo<ncal
"mﬂuence on the AT movement. o

. The d1fﬁcu1ty w1th d1scussmg Gandhism 1s that it is- an
econotmc theory founded on the teachings of a. man Who
_ Was a saint, References to his pronouncé'ments are like - !
references to“h_e': Chrxstlan Bible; the reference itself is the ..
: roof_ _Butf_Gandln was also.a political leader dnd a politi- .~
am, and his ideas can, be assessed ina partxcular histori- -
cal context Hxs campa1gn of satyagraha ;%sswe resist-
ance:- and. noncooperauon Was so successful agamst the
Bmzsh ,‘precmely becau;e it was in fact coercive, and 1t
was seen by most of- his. followers as a_political tactic
rather than 'as a moral prmc1ple HlS dlsc1ple J awaharlala
Nehru_ Wmte in 1929: “The great majorlty of us, I take it,

33-‘Quoted by S:r Pendcrel Moon in; Gandhz and the Modernf_
India (NeWw York, 1969).- ._ -
: 'Interwew in the New York ?zmes, October 26 1975




St __‘___1es (m Gandhls case natlonallsm land re~-
'tlzatlon of the caste System) the process Of o

lec _:_,..__to power% 1977 SESURNN S E Yo
ge technology and Gandh:sm were syn-—"f:'-;f;j_'

'_merely Sa.rdomc




:_':Gandhl hved and worked m the late 193OS ThlS

: .rural teehnology An Appmpnate ;Technolo y
",ent Assocmtlon was formed

VL Hoda %vrote in alarm in his first newsletter of
: “Some | peOple now claim that the sophis-

. On the othér hand, one school of th'ought suggests

stop-gap arrangememt in those fields where it is not possi-

“'Thls__ would be the end of approprlate technology

WHAT s APPROPRIATE TECHNOLOGY‘?

31tuated aptly

€ ated' *W_estem technolegy is the most.appropriate. tech-. -

that" appropnate technolovy should. be used only as a.

“ble to. 1mport most. sophlstu:ated westem technology. Sim-
”'Iarly a representatwe from a2 major mtemanona]ﬁ organ-
__xzatlen wanted that highly trained and sophisticated -
__s'should visit the rural areas of the deveIopmg :

pac'kages for the rural areas of the developmo Coun-" s







40b86ﬂ’311011 of ‘the situation does not.
 The World Bank published,’in 1976, a world atlas that

. Czechosiovakla s 15 twice Aroentma S, and
-tha _of the United States is double that of’ Czecho-

t, to the” extent that. GNP per capita represents devel-

b”z.nent {which it dees cmly very. roughly), then develop-
nent can be said to affect,all countries; Rather than de-

though not of income distribution). The people of one of

/est, or North/South reinforces -this assumptlon Clo%e

rather 1naccurately, a ;measure of the wealth of- people‘

'-1lsted population, per capita production, and gmwth rates |
: of_ 187 countnes and terntorles These ﬁgures, general as

Pon

:__':PAPER HEROES O Y .

a. 1 mclude this rather tedious htany ta md:{cate,

_'::},velopment and- underdevelopment itsis more accurate to
._speak of a gradient of develoPment—less developed and_l
more developed The measure of GNP \ir ‘capita. is, "

_-Tsuperpowers ‘the -Soviep Union, are poorer\than those .
of Spain. The people of European countmes\such as -
?Yucosiawa Romama Bulgana, Greece and Hungary are

#
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f';'-ils tenth "The twenty richest states ‘in the world inc \Jde
--{?'iiMexlco and India, as well as countries with relatively low
GNPs per capita such as Poland and Spcun ‘On that list,
JlOt one-of the supposedly rich QPEC co.untnes appears in
- the top /tfwenty : ‘

i 1'_there are other anomalies that do not support the the-
is-of a poianzed world. India, which has one of the
st:per- capita incomes in theworld has.the seventh
;‘steel industry in the world. Though there are many .
-developed countries that depend on exparting raw
tials, the: largest ‘exporters are the more developed
ntries such as Canada, the United States, and the So-
Union. Is the primacy of agriculture a measure of un< -
derdeve]opment" Hardly, if one considers Canada or Hol-
la d. Is explmtatmn by the. multinatidnals the cause of 4 -
vertv" What, then, about China and India, where there
are vntuully no:: f@relﬂn owried: mdustrles‘? ;

', My point is not that there is no mequahty, or even in-
justice, in the w01l ; there is. But the model of a world
'._spht into two, the ;1ch and the poor, is simplistic and does
. pot reflect. the realities of countries in various stages of
'development !'Neither does it reflect the political realities.
of the power of states,.and it certainly does not reflect the
'mternal realitles of the dmsmn of wealth within countrles

1<)
1 Professor P.. T. Bauer, of the London School of Economlcs
has written cnucaliy of current attitudes toward development and
the:less ‘developed cotntries: *It is a travesty, and not a useful -
"mp’liﬁcat:on to lump_together Chinese merchants- of-Southeast-—
_--Indonesmn peasants, Indian v111agers tribal societies of
*-011 nch Arabs of the M]ddle East, dbOI 1g|nes and desert

Western mar, only poorer, dnd with. even this drfference thc result
n_]y of Western r&sponmblhty (“Forelgn Aid Forever?" Encoum
< ter, -_;March 1974) B -
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If the world cannot be neatly parceled in two, what dbout'
technolo gy? -
~Though the term “technology” is used in the broadeSt
possﬂvle way, especially by its critics, it actually has little
‘.-meanmc unless it is used in a-specific context. Even the
| f.-t'érm “Modern technology” is virtually’ meaningless; for
‘instance, in a “modern” Western city one finds, contem-
orane‘busly, public transport (the first omnibus service in
ondon was initiated in 1829); water and sewer systems,
nother nineteenth-century idea and often, in fact, nine-
nth—century installations; the automobile, a technology
hat has beén dominant since the 1930s; various “networks -
sed on cable, and. wireless, transmission; a prohferatlon
electronic devices that have appeared since the 1960s;
d an increasing use of very advanced technologies such -
-as-computers, lasers, and semiconductors. Though all of

- .ogies in various states of evolution exist side by side.
Technological development advances by fits and starts;

though science can dlscard outmoded+theories when new
~omes are improved, technology cannot. Technologically
consistent worlds. exist only in science fiction novels; the

o reason it is pomﬂ@ss and‘misleading, to describe technol-
- ogy as if it were anational attribute; if it appears to be so, .
- that is only a Circumstantial fact. The microscope was in- .
vented by a Dutchman and an Italian in the sixteerith cen-
. tm'y, the steam engine WJas invented by an Englishman;
“’ ‘the cotton gin by an.American; the electric battery by an . -
_I_tallan, motion pictures Were developed in France, Eng- '
_“I'and and the United States, though-today India produces
" the greatest number of films; the X-ray was invented by a

German Technologles tend to be developed mwry@sponse
_ ‘ i

e

e e

these are identified as “modern,” the fact is that technol=- .

sometimes-one -fleld-is—affected, sometimes another. Al-

real world-is always technologlcally inconsistent. For this -
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_ to needs and, more Importantly, means. No- one would
' referto the rad;otelwraph as a Latin technology, nor to
dlrlmbles as ‘Teutonic technology; it is equally. misleading
" to refer to.a “Western” techriology Technologies are
“Westem only to the extent that circumstances in the
'ountrles 6f the so-called Western ‘world, whlch indus-
talized - earliest, prompted and’ permxtted the' inventions
an f':p'roductxon of many industrialized ‘technologies. As |
hy _,"e" circumstances are found. in more and more coun-
ries '-:one would expect to find the development of mod- .-
‘ chnology taking placg-around . the world. This is. al-
'ready_happenmo in various ﬁelds and will-increase in the
uture. To speak of “Western”, techno]ogy being appro- .
_te or v\mdpproprlate to the 1es§ developed countries is
0_ exh1b1t a cfhauwgmm that has- httle foundation ‘in real-
Aty In splter} theit sometlme rhetorlc the 1ess deveIOped
- countries” urfderstand this better - than their -well- meanmg
advocates in the developed world, o '
~The apphcatlon of teehnolo gy m the mdustnahzed
oountries Has never been as hom,eoeneous as ‘critics would
“hdve us ‘oelleve Pubhc transport -technology varies “sig-
mﬁcamly between various countgies, - the result of urban -
5'_pattems and climate. There has always. been a swmﬁcant
_',-;"dlﬁerenee betwee’n the automobile technolomes of Europe-
and North. Amenca based Idrgely on - distances traveled
and funetlon Bu11d1n0 technology js quites differept in .
: _anada from buﬂdl/ng technology’ in*England, part]y be-. *
" cause of chmate and the witte, availability of- wood In
- most, of these cases “the dlﬁerences in creography, re-
“sources, and hvn;l pattems have affected the specific tech- -
-_.nﬁof oggcal solutions. It is very hkely that the Tess developed
countrles Cwill” I}k'&WISE: have to mod:fy various: technol--.
“ogies to reflect 1oca] ‘differences, partxeularly since, 1n cer-
}_‘_'ftam cases these dlﬁ'erences are Strkag ’

\ B

oo




THE LATECOMERS

"l'\_,-can take advagtaﬁe of being “latecomers™ 'in indus-

;.p"zi"nted out in The Challenge. of World Poverty (New
ork, 1970), most of the less develepedxountr;es face a

- different situation from that which existed in the advanced -

. countries when they began. their development, most of
" them in the '1850s. The main differences are climatic

o (tropical versus- temperate) populatmn (very large versus

- fairly small), and in availability of resources (water, fossil
.+ fuels, arable land). There are also s1gn1ﬁcant differences
in the evolution of cultural and pdhtica} institutions. Reli-

_),:;countnes bemg Jatecorhers is mo advantage at alls
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"“"a],"-’__a'tlon Accordlng to this’ argument ongmally ad— |

.g1ous reformations the. developmunt of scientific.thought, -
and the: consohdanon of the nation-state were in a more.
ﬁadvanced stage when the European countries. began their
__greatest industrial development in the 1850s than they are 4=
5 today‘%an many of the less developed countnes Because of
- these dxﬁerences for many (not all) of the less developed_ i

- Ope example of how the’ different’ condm%ﬁs in 1ess de-
_.'_-'f,:veloped t:ountmes requue a dxfferent technolomcal re—-. '
; sponse than in the advanced countries is the problem of -
“urban sanitation.: - Urbanization ‘has'almost always been. '

It is. sometlmes stated that the less developed countries \
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m._ess developed countnes QghOt have domestlc pzped %:
one quarter do not have samtary facﬂltxes of any

*-fsewer SYStem requu‘es water and}‘;half of the urban
101 ! doesg‘not have mdoor plum




Idﬁl""

57 ) ; and ‘Pa'ris

ee the latter If tha goals of.'ﬁf'“f
nic -f_those of development are'}_-




- w1thout g1owth in the less developed countries, develop-
. ment willsbe difficult ‘dnd in most cases 1mp0551b1e

-oped: -countries.one of the, appeals of-a return to indige-
nous: technolosy has been as a countermodermzmg in-*
ﬂueﬂee It ‘must ,now be said that the extent’ of. this
countermodermzatlon 18 extremely 11m1ted There are in-
~dications that in some countries of the Middle East, re-

“ments based, at [edst in part,-on 2 turning away from
Westem modermzatlon back toward traditional Islamic

~ the Arabian penmsula h ve had no difficulty in combining

modernlzanon with extreme religious orthodoxy Another:
~ isolated case.is India, Whe&r;:} the government of Prime

Mmzster Morarjl Desai, fo wmg its. electlon in 1977,

African nationalist hovements, it scems to be a. posture
which does not call into question modemxzadon ~only 1ts
superficial European appendages.®> - :

less developed countties emanates from the noht--relther

Iran, ‘Was terminated in January 1979, in’ part by an uprising of

" conservative Shia Muslims led by the “Ayatollah Ruhollai Kho- ~

- meini; one of their grievances was the gharb-zadegi (Western tox-
L 1catmn) that had overtaken Iran as a result of modernization,

-2 The return to traditional dress that was sometlmes espoused by
Pres1dents Mobutu Sese Seko of Zaire, Ferdinand. Marcos of the,
Phjhppmes, and former President Luis Echeverria Alvarez of Mex-
icowas simply a resistance -to Europeanization, m this case of
clothlng, ‘which had nothing to do with antimodérnization. Tt should -

bohzed a revolt Hgainst: modernxzatlon per se. B

cently’airdh? and Turkey, there have been popular move-

MILLSTONE . . .

The Eomt has already been made that in the less devel- |

: 5_-'hfe on the other. hand the otherwise traditional states of

made specific references to z&retum to Gandhxan prin- -
ciples. Pakistan has made rtefekences to “MLSh'ﬁ social-
-ism” though'it-is not clear. what this entails. Like the

-

It is-important to note that true antimodemlsm i the?'

from simple xenophobia (usually rehglous) or, frorl a .

# 2The forty-year rules of Mohammad Re¥a Pahlavi;, the Shah of"

not be’ confused with Gandhi’s wearing of the dhotl, wbxcb sym-"* w




s a phenomenon Wthh since 1945 -has v1rtu~j “
I peared from Ameuca and Eyrope. The social .

There isa ﬁnal »nall to be put mto the coffin of counter—ﬁ
m __ermzatgon before it is. put to rest ‘For almost all of
the less developed countries, a reversion té a tradltxonal
. society iy an 1mp0551b1hty, rhey have passed 1the point of
| o"-*return There is graphic evxdence of th1s in- countries -
ch as Zam‘tﬁla or Ghana, where cxvﬂ unrest has followed

1, somethmg whxch has happened sorne years~
i1 ua_lly all countrxesﬁ modermzatron 1deals must

and tradltlpnal Values 1t is the latter that
casés, be modified.~The postulatlon of some
ntry Wlll deVglop followmg its. trad1t10ns ‘--'s e
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':develop followmg modernization 1dea15 and Wil re-
AN mny traditions, some of which are neutral and some
f. whlch_actuall promote development; but those tradi- .,
that COIlﬂlCt with the ideals of modemxzatlon will
changed Once again 1 must empha31ze that this
ditoa homogemzatibn of cultures, thouoh it
tedly - results in changes, and drastic ones at that.?
he fact is that &lr&st all the less developed céuntries |
ormulated their. “development objectives in relation .
2 more advanced countries. ThlS G.ould mean slavish
n. practlce}n tends 4o mean a rejectmn of cef-
cts and acceptance .of others. Chma yday i ob-
eptmo advanged (often lapanese) technolog‘y,'g
ly obv1ously is following a socialist road in intex-
ization, The qil- nch states of the Middle Eastfj

f‘tant thmc to note about thxs rolg model” type of devael— oo
?opment 1% that it enables fhe less de&eloped eountry 10 .

-

'\4&

e numerous examples of such changes.. The., attempt in
Cuba to discourage the attltude commonly called ma- -
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"DON’T DO AS I DO ’
. Some theorists propose a new “approach to replace the’

" =-”tred1t10nal imitative type of development. They suggest
.:-z;'e_ach country should develop acgording to | its dgun .
partlcularmec different cultural backmounds must be re-
cted; technologies must be adapted to meet spemﬁc na-
/”mnal differences; people must not have to adapt to tech-
_ nology, but vice versa. Accord,mg ta thi§ view, imported
! fechnology represents extemel "cuitural domination; this is’
not only condescending m}}‘i/xégard to the ]ess developed
eountries it i3 also erroneous. .
o Is it posmb e for a less developed country to turn away
from the model, of modernization that the more advanced
nations offer, paztlculdrly if one interprets “more ad-
vanced” as ,swmfymv not only the nations of western
“Europe and the United States, but also Japan, the Soviet -
Union, and; incfeasingly,. Brazil, Venezuela, or Mexico?
- From a Haitian perspective, the ‘more advanced couatry
_::*'_;:_;,miOht well'be Jamaica; from a_Chiriese,'f)('ugoslaf\Igfia. The

- point is, that since the world is not .divided into two
~camps, as many European and American and some Tthd
?_”World critics. elglm ‘more advanced” s;mply means any’
'-'country ‘which-is further along in the. development proc-
-ess. The Central American republics 1mport technelogy
_.from Mexico, Mexico from Spain,. Spam from Germany,
~and Germany from the, Uglted States The exchanged ex~
: len'ees between eounmes that are close on the. develop-v
' _'ladder are more l:kely to be useful than those of

'Y

pe o B MBut as COl]ﬂtile‘;, such as India work out their problems of
-populcxr educatmn hjrth comrol dﬂd land eoneohddtlpn, thlS eXpe- .
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“The vxew ’Ehat countrigs can and shou]d develog ac-
.cordmg 10, the:r own particularities has been charactel;med

o

_@hough it is generally. accepted that populag education,

name but a few social reforms) are required for develop-
ment to take place, there are traditional values. that op-
Ose these and likely will have to change if not disappear.

=

ﬁ-d'al calls. them) Whether these obstacles, if indeed they
-are Such, ‘are- remoyeti or mamtamed is-of¢ourse a na-
'tlonal decxswn ‘but to. start with-the assumpnon that they
e Wﬂlﬁnot change may;preclude development altogether

:' ‘*.devempment is equally formjdable. If a country'is to de-»

n{ ) raCIal mmormes

_'nibrldge ‘Mass., 1962).

”_by Myrd*ll as reminiscent of the old, static, -anthfo-

j'pologlcal VIEW toward backward cultures, which regezéed '
.change as a “disturbance. » It assumed thatsdey, loﬂp—s

ent cou}d takefplace without ma]or cultural ehancés Al-

nianmpatlon of-wornen, and general democraﬁzatlon (to

:estrlc:twe religious practlcés tribal d1V181qms or tradi-
onal ehtes may contrachct modermzat}on ideast (as Myr-

The seconds drawback to the mward leoking. mode - of .

vélop accordmg to. #s pameulantles which paruculamty-
'shouid technolooy respond@o‘? Climate, geography, poli- -
tics, or culture? How does, one ]udge which cultural par-
cularlty is, ﬁxed and ‘which hkely to. dtsappear‘? Religton?.

'here may be half a dozen rehglons * Howuare pnorltles"//'
_-oned Entrepreneurs in ‘many less developed countries.
ng the1r partleula ;Hes may be:_

Sbiem; 'John Kermeth Galbralth Economzc Development’:? .

; "'h;_ive been told by the dlrector oF“ one. AT group that a pro;--:_'_
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- larities of a regressive, natrow-minded, kalﬂstocrawcv'?7
The examples of countries that have adopted the de-
veIOpx;ncnt according-to- partlcularltxes approach are few
o and far between—perhaps Japan in the nmeteenth century
Or the People’s Republic of China during: the so-calted
_Tulwral Revolution (1966-69). Significantly, both cSun-
tries later turned to a more,.conventional outward- Iookmg -
-"modermzatlon The communist Khmer Rouge regime in
| Cambodia in the mid- 19705, embiarkdid on a course of i in-.
ward—lookmg development; in the light ‘of the experlence
of China’s Great Leap Forward "(under Wway in 1958), one
could have expected the experiment to have ended in agri- . .
'”cultural decline and mdustrlal decay. The-majority-of _
untnes whether socialist, communist, or capitalist, are
purshing their development accordipg to the role-model
- approach, though of course, not all according to the same
. model.

. At this point I should differentiate between,gwo ways

"~ which a less developed fcountry mlght VlGW technology
7~ and deveIOpment First, technology may be scen-as a step-
-~ ping stone, very much ‘the wdy that China has- used small
" - industries to bridge the gap to larger and contmumg in- .
dustnahzanon It is likely that thlS approach is a useful
T proach used by man _{ of the advanced countries them—
. 'selves. The intermediate technology tacfic will only be
L '_fsuccessful if it is clearly understood as such—a tactic in the

i_member of the President’s: farmly

o TAT prO]ects have been documented during Presideént Fram;om.A
{._Duvahers Tegime in ‘Haiti (1957-71), -Shah Mohammad Reza
. Pahlavi’s. rule in Iran (1941-79), and General Kjell Laugerud
.. QGarcia’s dictatorship in Guatemala (1974——~78) The lack of real =
& goyprnment interest in such . initiatives in these nations has made
S appropnateness” in technology a dubnous goal. .




THE APPROPRIATE TECHNOL()GY MOVEMENT

The ﬁrst Appropriate Technologst Mohandas Gandhi, was
';photographed in 1930 W1th the precursor of the first AT d¢v1ce




E.F. Schumacher, the late economist, was an effective’spokes-
man for AT. He is shown here in the Oval Office of the White-
House in May. 1977 with President Jimmy Carter, who holds |
a copy of Small Is Beautiful (2). '

P ! ' b

R

The )—';;)prOpriate Technology bandwagon ‘carries ma.m’y. pé.é
gers: “radical” technology is seen as a political tool, as in
1960s pro-bicycling British poster. (3); the environment:




'5';c_0n_s_ider “soft” technology as"‘;in alternative to ceh’tréff"zed in'cfus_n
'.'tﬁializat'iQfﬁ“ihe’-fneO-Utopian§_L¢ft calls for autonomous home- "

,gt_ca_ds_in a postindustrial Arcadia (4).




_Téchnologlcally con51stent worlds exist only ‘m' Lsciegce “fiction
3 the ¢al world is alwayslrtechnologlcaﬂy _1ncons1stent
orld- parucularly so." These African Muslims in .

"'Mall'h“a'.e d.escended from their J apanese blcycles and mopeds




(5) Technolog\f is mevntdblv adapted o meet ]oca cﬁndmons .
Movabie brick kilns are used to.fire hmd pres*‘,ed brlcks 1n_







- 'WALKING ON TWO LEGS

" The communist Chmese*z'i;)_;n"cach to techﬂelogy is now prag- -
matic rather than ideological. The forced estabhshment of -
- small industries based on the * ‘teeducation” of intellectuals and- -

-__”}.bureaucrats during the Cultural Revolution was an exammc
.. of.an alternative approach to technology, but one which was,
“unsuccessful and ‘has been largely discontinued. It has gwen
way to a bledd of technologies along fhe Western model
k precast concrete el.,ments are used: for a shipbuilding ware--

L




hbﬁ.Se" '_1{1_._:'Slhari_gh_ai ( 8‘),' whereas in Tachal, te';race'd housing
'_cembi_ne_§ s-trfa,di_tiqnal__and"modern building techniques (9):
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prophate technolog gies have .been inherite:
from the past. This. community solar still, which provides fresh

4 3
" .

. 1\ . | ‘I.. ’ . '

.. water fmm seawater, was built in- 1969 in Ha1t1 (16) it is
virtually 1nd1stmgulshable from the first. .such still, bu1lt by
Carlos Wz]hams in Chile in 1872

s

I t




@

17

i : i -

Blomgas plants were deVeloped in Germany during World War
II' and introduced into India, -and subsequently throughout
" Asia, in the 1950s. A large plant (note.the human figure at

1&ft) outside Manila illustrates an important aspect of bio-gas
techno]ogy (17). Considerably more success has been had with
large plants than with extremely small bio-gas digesters. This
plant converts the manure of 7,500 pigs into gas which runs
a'pump, generator, and four freezers as well as providing fuel
for nghtmg and cookmg

S . <
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over-all modernization strategy. The mtmmev. ate tpd’n(‘%
ogy chosen shumd not be enc that blocks future develop-~
ment; it shoulo not be a goal in itself. When the interna- -
tional GEVEI(“P"JCTW organizations such as the World Bank
or the United Nations agencies refer to “appropriate tech-
nologies,” it is almost always in this context,” but when 4
Handbook ol Appropriate Technolooy {tawa, 1976)
“calls for “an alternative ar‘proach to develebment” it ¢b-
~“viowsly fmp lies something mdre, — |

What are some of the‘ elements of this “aliernative ap-
“proach”? There js an aswmpﬂorx that in all cases deden-
tralization 1s desirable. There is a-tendency®to ignore the
technological limitations (not all procésses can be minia-
turized or decentralized) and to ignore the facts of geog-
raphy. A small country (such.as Cuba), a country com-
'poced of islands with-navigational contacts *'(cueh as the
Philippi nes) or a country with good transportation net-
~ works (such as Britain) would be fcolish 16 decentralize
production” units when goods can be readily transported
throughout the region. This is obviously nof the case for a
very. large country with poor trarspouat,on links (such
as China or India).

An overemphasis on simplicity and labor-intensiveness

. 8“®he use of appropriate technologies, consequently demands a
recognition on the part of technology users in deweioping countries”
that in order to improve the lot of the vast majority of people they
must, at least in the short-run my emphasis], accept standards of
service and levels of ‘modernity’ lower than these that might be.
-found in more developed cougtries.”” Approptiate Ter!ma]c;gy in
World Bank Activities, July 19,-1976 (unpublished report of the
World Bank, Washington, D.C.). Clearly*the World Bank has not

« been taken in by the semantic obfuscation of “appropriate” versus

“intermediate.” It recognizes that appropriate technology is an in-

termediate stage; hence, almost by definition, it represents a lower

(intermediate) standard of modernmization. (But not always; see
Chapter 5.) :

r

o :




.

PAPER HEROES 56

also sometimes ignores the fact that most less developed
countries (particularly in Africa) lack not onty capital, \
but also a properly educated labor. force. Wassily Leon-
tief, an American economist, has observed, in Theories
and Theorizing: In Economics (New York, 1966) that
whereas mechanization of nineteehth-century érocesses_
required a proportionately large capital expenditure, auto-
mation of most contemporary industries requires only a
small additional investment (6 per cent ot less). Leontief
describes a situation in which automation could be used
by the less developed counfiry as“an intermediate technol-
ogy, which would result in an anomalous (@’t})ut not
necessarily undesirable) situation in which “economic
efficiency may,- at least temporarily, run far ahead of
progress toward social maturity and stability.” This proc-
ess can be observed today in South Korea, Singapore, and
Hong Kong. - LT ,

Acaordmo o A Handbook on Approprzare Technol-
ogy, “The Appropriate Technoloby. approach recognizes
that different countries and communitiés have differing
cultural backgrounds, pricrities, and motivational values,
into which a technology must be integrated.” Of course,
taken at face value, a statement like this is a truism. Even
the transnatlonal corporations are sensitive to ~differ-
ent cultural _backgrounds, priorities, and moé;ational'
values,” ‘but few would claim they espouse a cause,

9 A trwml but revealing example is the report that the Pepsi-
Cola company ser':ous]y considered abandoning its popular “Feel-
mg Free” slogan in some of its international operatxon& since it .
was felt that in certain less developed countries (or in the Soviet
Union) this might be interpreted as an endorsement of urban ter-
rorigm or. liberation movements! On the other hand, Frances
Moore Lappé et al. in Food First {Boston, 1977) describe how in
Brazil the slogan “Pepsi Generation” was changed to “Pepst Revo-

lution” precisely to foster “protest thpough consumption.”
-

-
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which, according to the Handbook, “does not take for
granted, or impose, the values' of industrialized &ocwties
such as the motivation toward material &dvancement.”
‘This incredible assertion ignores the fact that develop-
ment i precisely “material advancement” and that this is"
the stated goal of virtually every country in the world
" today, irrespective of race, religion, or ‘politics. Such a
newrotic attitude toward ﬁidustm thUDl" is often trans-
lated into-a romantic view of “indigenous” techn Ology,
which tends, in practice, to be a p1 etele ice for “goirdg na-
tive” (an unfortunate colonial phrase but doubly accurate
= ‘in this context) to the neglect of even common sense. THis
- emphasis on local particularities may well serve as-a
block to the kind of change that modernization requires:
A final word needs to be said concerning environmental
‘considerations. Since.'the publication of Schumacher’s
Small Is Beautiful in 1973% envncnmeatdhsts have as-

of the phmcai environment. The limited accur acy oi ﬂns
statement has already been.pointed out, but more damao-
ing is the fact that it ignores the stated priorities of 1he
less developed countries: the fact is that they are less cbn-
cerned about environmental polluticn than the advanced
" countries. The Founex Report, which was presented to
the UN:Stockholm Conference cn the Human Environe
ment in 1972, stated the position of the se-called Third
World countries in which “the major environmental prob-
lems are of a different kind: they are predominantly prob-
lems that reﬂecL the povgﬁrty and very lack of developm&nt
of their societies.” Statements such as this make it quite
- clear where the less developed countries stand. There is
always a limit to the price people, or states, are willing to
pay to avoid risks. This limit is proporticnately higher in
" “tHe richer countries than in the poorer countries. Pollution

~ sumed that smaﬂTe_lﬁo‘lﬁvxes Wwill result iniess disruption =
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abatement is not high on the list of priorities of most of
the less developed-countries. It may be argued that it
should be, but if one is concerned with “differing motiva-
“tional values,” one must put a low value on environ-
~mental impact when evaluating a technology for mos “less
developed countries. The fact that some environmentalists
do not do this not only illustrates their intel iectug.«}f/dbhon—-
esty, but risks seriouslv penalizing the group that adopts
the ecological (sic) téchnoloov since 1t s ,;_th,iying for
: someahmc that it neither wants nor, .many would argue,
" needs,

s?-'.

LET THEM DRINK M}m@

There is little evidence that “unc é%izbtedw qnp"om:ate
" technology . . . has its modern roots 1n the «developing
world,”

AT advotates and prac.t;tio-nel_s are to be found in the
West: what 1s more, many of the groups in the iess devel-

oped countries are dependent on foreign financial
support.** There is an extensive, Jong-éstablished nstwork

R . Congdos, ed.. Introduction 1o Appr opriate TechnoL)'w
Toward a Simpler Life- style (Emmaus. Pa., 1977). '

1 The Introduction 10 Appropriate Technology de feals specifically
with-technologies for less developed countries. It lists thirty-five
appropriate technclogy groups. One of these is located outside
Europe or North America; twenty-five are to be found in the
United States. A later publication, A Handbook on Appropriate-
Technology, referred to above, lists eizhty-four groups; half are
from" the industrialized, advanced countries. in spite of this, the
Hahdbook claims that “Appropriaté Technology will have the ad-
vantage of reducing a developing area’s economic and cultural de-
pendence on industrialized nations and their modes of gperation.”
I once spoke with the local director of an AT center in South Asia
who told me that if the subsidy he was receiving from an interna-
tional church group stopped, he would have to close down.

-

as one Qu‘) }CLJ.UOP. clam‘i/q 1" The vast majority of .
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of programs in less developed eountries to cncourc.ce
small industries, but these, on the whole, share little of
the “small is beautiful” ideoclogy.’® Finally, the pro-
nouncements of the less developed countries themselves,
such as those of the “Group of 77,” which at a series of
United Naticns Conferences on Trade and Development |
(UNCTAD), bas called for an increase in the jransfer of
advanced technology from the more deveioy d tc the less
~ developed nations. | i |
The risk for a less developed country of using interme-
diate tefhnol logy is when the latter is a well-intentioned
but ill-informed, imposition from cutside, an idea of “the
rich abeout the poor,” dnd instead of being a Qtepping
stone to further development there.is a danger-that it will.
become a millstone around the necks of the poor in the
less developed Countries.’™ ’
%%%@%@&%@%ﬁ—f@f—malﬁﬂg—%ﬂcm%ﬁmlwﬁf—
diction? All right, the reader may say, perhaps some of
the assumptions of Western AT groups are inappropriate
and do not always reflect the realities, or the desires, of
the less developed countries. Pérh’ap’s the emphasis on
ecclogv is misplaced, given the problems of the poort.
But sur ety edch _country will simply modify and redirect

AT to suit its partlcular purposes, such as China did after

v
l

*12 The principal aim of most small mdustrv developmerwt insti-
tutes- in' the less developed countries is not only to foser smell in-
¢ Yustry but to encourage and assist small mduCtry to grow into
large industry.
12 “Certain subjects, hke poverty and intermediate technology,
" keep the experts busy. They are harassed by infernaiional séminars
and conferences and foundation fellowships. The rich countries
pay; they dictate the guiding ideas, which are the ideas of the rich
about the poor; ideas sometimes about what is good for the poor,
and sometimes no more than expressions of alarm” V..8. Naipaul,
India: A Wounded szzlzzatzon (New York 1977). (“Harassed”

is good!)
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,, T O T

1 o~ T vard or India after
the Oreal Leap rorwdrd Or indigd aler
- Development mayvement (1950-65)7 7 ‘a crucial differ-
_ence is that these two movements were both indige-

13-

id i"Oi make t tucau m;‘ re correct, bu

nous in origin—this ¢
it did tend to make them more cor rectablﬂ

The theory of Ap')roplnte iechnolow, on the other
hand, often comes to the least developed country from the
most advanced co ountries of North America and Europe:*
“Herein lies one part of the mnosmon 15{ well-thumbed
‘copy of The Whole Earth Catalog (SteWmt Brand, ed,,
Millerfon, N.Y., 1968), no less than a poster of the for-
~mer model and TV star Farrah Fawcett, réﬂ ects the glam-
our that lS attach d to all things W%t@}IL Tnel:e T 510 i

L

ec{ucated peasant into buymo expemwg "sbit drinks With
money that reduces an already meager diet—-mothers feed
. Children Coca-Cola because they believe the manufac-
turer’s slogans. The effect of glossy pubtications, not.on
- pi‘aS‘aﬁ‘f@' but on the upper-ctass-ecology-conscious young,
is not so different. They also believe slogans. Their icons—
Windmits, Tom POSHN G toilety] solar stills—are constructed
(oiteq “ncorrectly ) | and proudly shown to visitors. AS
much as anything glse th&y are a sign of a temporary es-—
cape from the pmymual environment of what the Trmﬁ—-
dad-born Indian »wiiter \V,,S J\axpaul has called “t
_ overcrowded barracoon.”

Some of the support for the transfer of these ideas from .
the West comes from those disaffected with moderni-
zation, who see this as an opportunity to promote their -

14 AT publications from advanced countries, especiaily Britain
and the United Smtes, are hwh quality, expensively ‘produced con-
sumer mmw it'Ts hardly St,f’rprlsmﬂe that the/ h"we a Lreater impact
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ideas in other countries.’® Support has also come from the
- personnel of various United Nations agencies. It is not
clear whether this is out of political, professicnal, or per-
sonal interest. L'he United Nations tends to be staffed by
people who are the ultimate expatriates but who see
-themselves as the agents of the underdeveloped world,
and most of these interested parties are alsc active sup-
porters of foreign aid, one of the vehicles for teclmolooy
transfer to tHe less developed countries. [

FOREIGN AID

There are three basic posmons taken by critics of for-

| eign aid. The first is that the richer countries go not give
enough aid and that they should give more (not Surpris-
ingly, this is the position of many of the less developed

—countries who also call for greater equality in the distri- .
bution of resources). The second position, taken by con-

_servative critics in the advanced countries, is that there
should be less, not more, foreign aid.-According to this
~argument, foreion aid is realiy weIfare which 1‘etards

taken by some hberal wnters is cntmal of foreign aid 1t~
self, on the grounds that foreign aid is usually pohtlcally
motivated and economically benefits the donor as much as’
the receiver. A discussion of these three positions would
be lengthy,'” but a few words need to be said on the sub-

~ 15 The promotion of bankrupt ideas in less developed countries-
__1is nothing new. For instance, architects from America and Europe
have for a long time, and with little success, attempted to promote
new geomefric forms under the guise c¢f emergency housing.
This is described by lan Davis in Shelter After Disaster {(Oxford,

Eng., 1978).
16 The call for .more aid is regularly made by most liberal

— writers. The call for-less aid has been made by P. T. Bauer_in Dis-_

$
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ject of bilateral atd, for this is how many AT projects have
been supported.

fhc,rc have been two basic types of foreign aid: multi-"

lgrera{ and- pilateral. Multlateral aid is administered by
organizations such as the World Bank or the various
‘agencies of the United Nations—there 1s no direct contact
between the donor countries who support these organi-
zations and the recipient of a loan or grant. Bilateral aid
is given by one -(more developed)- country to another
(less developed) country. Bilateral aid is usually adminis-
tered by government ministries or departments such as the
Canadian International Development Agency, the Agency
for International Development (United States), the Min-
istry for Overseas Development (Britain), the Ministry
for Development Cooperation (Netherlands), and so on.
Although foreign aid conjures up images of grain-.and

_powdered milk, this is not always the case. For instance,
during the 1960s one quarter of all American foreign aid
went to one country—South Vietnam-and this largely in
the form of amnaments. Today, one auaiter of all U.S. aid
goes to two ceumme%——E oypt and lsr aﬂ‘l; and again largely
in the form of fmﬂitary hardware. |

The view that all foreign aid is in the form of U*fts 18 -

likewise *mstakﬁn most aid is actually in the form of

loans, . some mterust free, some low-interest, and others

““with normal mtfirest charges. Moreoveﬁ the vast majority

of these loans dre not in cash; they are credits on future

sales. This is cai ed “procurement tymwo —that is, the re-

- cipient country r\.cewes a loan or gift \Lwhich can be spent .
O\nly on goods and services from the donor country. In’

.ségzz on Development {London, 1971). Criticism of current foreign’

aid practices can he found in Michael Harrington’s The Vast Ma-
jority (New York,; 1977}. Gunnar Myrdal has argued in a number
,,6%% ‘bocksfor ﬁrore muttifateral dand Tess bllateral aid.

mo
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some cases aid 15 “double-tied”—that is, it is related to a
particularproject and must be spent on specified hardware
and services. Given this situation, it is hard to dispute the
claim of criies that the br.neﬁuatv of foreign aid is often
the donor country. One finds Chevrolets in the Ph]hp—
pines, Renaults in Senegal, Land-Rovers in Kenya, and
Moskviches in Cuba—a reflection of colonial history and
-political alignments.

Virtually all bilateral aid is procurement-tied, which”
has several economic implications for the recipient coun-
Ctry.' Since it has little choice in where—and often
how—to spend the money, there is no opportunity to
“shop around.” The best and cheapest technology may be
Japanese, but if the aid is from France, then the tﬁchnol—
oc*Iv must be French. Tt is difficult to see how AT, as a
constituent of+foreign aid, is going to steer clear of such a
pitfall. There is a great danger that intermediate technol-
~ogy will simply become part of the “aid package,” in
which case there is no guarantee that appropridte criteria
can and will be adhered to. This is not because of ill will
Or any conspiracy on the part of thc more developed
countries, but rather the result of the nature of bilateral
aid, which, in practice at least, is nationalistic and protec-
tive of self-interest.!s

[44

17 Almost all American aid is procurement-tied, as is the major-
ity of British and French aid. Dutch and Canadian aid is more
evenhanded, though tying is common. Sweden alone imposes virtu-
ally no restrictions on its foreign aid.

- 1% One should not imagine that self-interested aid is restricted to

capitalist societies. In 1976 the People’s Republic of China ¢om-

pleted a 1,100-mile.raitway from Zambia to the Tanzanian coast.

All the engineering hardware was imported from China. Within .
two years 30 per cent of the rolling stock was out of commission

because of mainteriance probiems and luck of spare parts. See

Time, November 6, 1978.

'i:wj
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Fven if AT is part of a bilateral program thidt is not
procurement-tied, the problems are formidab le. In 1976
the United States Congress formed @ new organization
called AT International to support intermediate technol-
ogy activities in the less developed countries. It appears
that AT International 1s making eiforts to promote appro-
priate technologies without simply promoting American
- manufacture and export of such technologies and is work-
1nﬁﬁirect1v with entrepreneurs in less developed countries
~and planning te “focus on small groups in the hope that
n,.u,».thc‘s,pa;hs_ of innovation that are ignited will fire the.imag-
ination of largcer groups until whole societics are in-
volved.”* This optimistic statement begs the question -of
Whether the poht;cal and economic goals of the host state
coincide with those of AT Internatipnal. Even if “the host

government does not oppose in principle the imple-, -

mentation of the project,” this is hardly the basis for em-;
barking on such ambitious plans. Is it in fact possible to
promote “self-sufiiciency,” “local initiative,” or “local
control” from outside, through bilateral forcign aid? -1
doubt it. As an early president of the*World Bank, Bu-
gene R Black, put it, “But even at best, there is always,
the risk that political influences may misdirect [bilateral]
development aid, since they may briﬂ(*_ in considerations-
that are irrelevant to the real needs.” o

This chapter may have struck the reader as unneces--
sarily critical, but I cannot 'minimize the 111 effects that a
stubborn and willful application of preconceived idéds
_about what is an “appropriate” technology could’have on |
~ the less developed countries. These countijes, and particu-
larly the poor of these countries, dq not have the re-

1 Y“AT International: An Overview,” M™arch: 6, - 1978, un-

published report. On the other hand, the hmrd of directors of AT
International consists solely of American Citizens.




65 ‘ MILLSTONE . . .

sources for experimentation or for error. There are al-
ready a number of cxamples of tragic, though often
well-meaning, impositions made " the name of progress
or ‘f’ﬂOdGlﬂlZd[lOﬂ It would be sad indeed if the idea of
Appropriate Technology, which has something to offer,
~were to become another such mlsapphed paregoric.

It does nok have to be so.

Firsts advocates of intermediate technology should look
for alternatives to foreign aid as vehicles for techmology
transfer. If people are to choose technologies freely, then
“they must be allowed to make the choice themselves, by |
themselves. The imbalance of foreign aid, particularly bi-
lateral aid, makes such s free choice dlﬂ1cult. There is
nothing wrong with European or American research
groups developing intermediatg technologies for use in
less developed countries, prowded that these technologies
‘are chosen for use by the people in those countries and
not by outside nadional dt international aid agencies.

Secondly, it is necessary to reassess some of the assump-
tions of the Appropriate Technology movement about thé
nature of development and about the nature of technol-
ogy. The need for a lechnolmry, or ter‘hnoiomes ‘;Ldled to
the resources and needs of the world’s poor 1s undoubte od, -
but if is not necessarily useful to describe. “this as a”"
cﬁﬁerent rype of technology. Likewise, it is maccmate to
imagine such teggmo ogies as being- the basis for a t@taliy
different type of development. There is little indication
that such a development is possible; there is even less evi-
dence that most less developed countries find it desirable

These are hard lessons. Though they. seem to call into
question some of the most widely held views of the
movement, they by no means rieftylte the basic belief that it
is the small technologies, not the big, which may tip the

v
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balance toward real development in very many countrics.
The paramount example of “the taming power of the
small” has been the often cited, but not always well un-
derstood, techpological development in the People’s.Re-
~ public of China. .

.
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mediate techno]ooy, but it would be a mistake to 1magme
*that China is a “test case " for antimodernization. In
~China the “small” appr.oach has been adopted ch;eﬂ% in a

C&aptezrj 3

. ."OR STEPPING STONE |

R

“Walking on Twg Legs” : s
e ;
—Industrial slogan from the

Peopfes Repubhc of China )

J

' Itds now necessary to make an extended detour, eastward,
 to examine the rolé:that small-scale industries have played

“in the People’s Republic of China. The, reader of publica-
" tions on ‘intermediate te@hnology cannot help but be
.- struck by the number of references made, to China: the
* Chinese ride bieycles (true) .the Chinese 511bst1tute 1abor
for ‘machinery (partly true)s there is no profit motive in.
'China {largely’ untrue) the Chmese use small rather than
large technol omes for xdeologlcal reasons (untrue). There
is'no doubt that the myth and reality have had an impor-.

" tant mﬂuence -partly as 1nsp1rat10n and" partly as proof—
e the rare case of intermediate téchnology being apphed on

s national scala, The inspiratignal aspetts do not need

~ clarification; t proof” does. Tov paraph:xase« Texas
.- Guinany the Arﬁencan burlesque star of the 1930s, can -
one billion- Chmese be wrong? The answer is yes and no.

The Chinese appro-ach definitely proves the value of inter-

i
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";piaomatlc way, hand in hand with industria hzatzon not as

an end in itself. In China, smeall is not beautiful—it 1s only '

necessary. :
One can attribute the Sinophilia of certain nec-Utopian
writers to the current fashion of be“awguum This tend-

“ency is especially pronounced among those of the teft and

is usually characterized by an uninformed and uncritical
-admiration for all things Chinese, which are invariably
portrayed as antidotes to all the perceived ailments of
modermaatmn This in spite of the fact that moderni-
zationin China has scarcely’begun; as Simon Leys, a Bel-
gian art historian who lived in the Pgoplé's Republic of

- China for ten vears, has caustically remarked, “One might

‘as well praise an amputee because his feet aren’t dirty.”™

Comparisons between China and the most advanced
 countries are, at least for the moment, fallacicus and peed
not be taken seriously. The same cannot be said for com-
parisons between China and other less developed coun-
tries; the Chinese approach to deweiopment in this context
‘demands, and hdS received, much serious study. However,
the difficulties of acqulrmg and mte:pzetmw information

on €hina-are formidable./An American delegation may go-

"1 Chinese pragmatism on this pointa.-zis illustrated by a remark
made by First Deputy Premier Terg Hsiao-pling comerning the
backwardness of his Tountry:. “If°you have an ugly face it is no
use pretending vou are handsome’ (Time, November 6, 1978).

2 “Western ideologues now use_Maoist China just as the eight-
eenth-century philosophers used-Cenfucian China: as a myth, an

- “abstractiideal pr o;e‘ﬁon, a utopix which-allews.them_fo denounce
. everything that is bad in the Weést without taking the trouble 0~

- think for athemselves We stifle in the miasma of industrial civiliza-
tion, our cities rot, our roads. are blocked. by the insane prolifera-
tion of cars, et cetera. So they hurry to Celebzate the ";aoples
Republic, where pollution, delmquenc.y, dnd traffic prbbiems are
. non-existent. One might as well praise an amputee because his feet
aren’t dirty:” Simon Leys, Chinese Shadows (New York, 1977).
“Simon Leys” is the pen name of Pierre Ryckmans.

4
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specifically to study small rural industries; yet any conclu-

sions are seriousty qualified, tor it may have visited- only,

-say, -60 establishments-out of gnore than 200,000, For.a

country as huge and spread ou®as China; the reliability of

statistics. must also be questioned, by the Chinese them-.
_selves.no less than by outsiders. Scholars tying to, mter-’

pret data perform feats of Hf)lmesmn d\,duct;on to uns
tavel reality from propaganda. All this is not. necessarily

the result of deviousness or inscrutability on the part of the . -

Chinese (t*oirﬂh at certain times this has been thé case);

it is a problem’ common to the whole developing world

where limited re%ources gaaelessness and somenmes na-
tional pride conspue to compromise seriously Ehe scien-

tific value of-many staistics. B

Beyond the statistical there lies the even more distant

" phySlca} reality. “Buat it ‘works in China” is a frequent
~clumsy rejoinder to expressed”doubts about a particular
teeimoﬂooy Yes, but.kew does it work? Everyone
“knows” that there are thousands (who counted them?)
of composting plants in China; the realfty of what it must

be like to use them tends to be obscure.? One is told that =

- 3There is one unique description of Chinese composting from
the user's point of view: “I felt like vomiting. Hundreds of grunt-
ing, snorting [pigs], massive and black, were struggling to get at
the potato peels, wild vegetables and miscellaneous garbage that a

prisoner was heaving into their troughs. It was hard to fgure -

which smelled the worst, the garbage, the pigs themselves or the
excrement. The pig yvard was miade of brick, like a patio, so that
none of the fertilizer would be lost, and fheir living quarters, rows

of slant-roofed pens, were carefully freshened up each day by,

shovels of fine, dry, sandy earth. Our job was to shovel the sand
from the pens after the pigs had fouled it, toss the wet mess into a
ditch over on the side and then add straw to the mixture., The pig
excrement and urine quickly fermented with the straw to make a

horrible, rich, black mess that was high-grade fertilizer, We woulB\

then scoop rhe muck out, pile it in mounds and repeat the process.

A

%,

W
N

There .are many ways of building socialism.” Bao Ruo-Wang . ¢
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the Chmece are making a New Man; the Tacts rarely
confirm ﬂ is.* Perhaps, I am beldoonnw all this, but thé
fact that rational discussion of Chma ias become increas-
mgﬁ difficult needs to be poﬁ&;&d out fhere are HT‘pOI*
tant 1essons to be gained: fron'r t}ﬂe/ Cl*mese experxe'}ce zf.
one. .approaches the issues- WIthout precmcept ons I ah
wax:e of the p;tfalis of generahzmg in.so short 4 space
about a country and a people that virtually encompass a
~ continent, and I do so with-the full knowledge that much
\g_ of .this data’is probably" mcomplefe and that some of the’
- mterpr‘etatmns will have to be amended in the future as
new facts com® to light. The reader kas been warﬁed |

&

.
&
i
3,
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SMALL WDTJSTRY IN ChFNA -

- A singular as ect of Chmece mc.uqtrﬂhzats'on has - at-
tracted a great amount of attenuon the growing impor-
tance of rural small- QCaIeeanaustry as &'tool for devélop-
ment.” “Small industry” is a 1at1"er loose 1abel tbat
. describes’ fadory—workslacaps that emr‘cy anwnere from
a dozen to 500 workers. Though $mall size’is a n:@mmcm

;.denommator their chief common cheracteristic is - their
management. Unlike large Chirlese industry, which, -fol-
Iowind"the Soyiet model, {5 completely centralized, these. -

i
i

(. Pasqualsm] and Rudolph Chelminski, Pmoner of Mao (New,
" York, 1973). Pasqualini, the son of a COlbiCdﬂ father and a Chi-
nese mother, spent. seven years (1957 64) in Commumsx Chmese
labor camps. 5

-4 The Chinese have remamed for, m%tance mveterc‘.te cmarette
smokers. This is heartemng, though unhealthy, the faultless Naew
. Man, were he to exist, “would probably be insufferable. o

5 This importance is not 1ncens:derdble “By 1966, two thirds oﬁ“'
the pross value of agrlcultural machmery production came. from
local medlum and smaill plants.” Carl Riskin, “Small Industry and
the Chmese Model of Development ” Chma Quarrerly, No. 46,
Apnl/June 1971. u : .

!
L
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industries are ‘manaced at the movmudi -~ lower, h:ve]

From this 1mpmtcmt (pa-t;cu]aliv in the Chmese C(me t)
- fact result other atrributes’ The small industries- “serve”

:‘D
1] J’?

aﬁricultu;e that is, they manufacture consumer and pro-
ducer goods for their zmmedxa . tocal, masket The small”
industries are se f—supportinfJ t}*ey receive only occas,

sional inputs from the” central industries and must make
do on their own, which leads to relatively labor-intensives
" technologies and use of local materials. The small indus-
. tries must Qlco use local manpower, which in . the rulal
- areas me(me primarily off-season agricultural workers.,
The small industry strategy has had many o‘é\f?ious'” ad-
vantages, which will be fully discussed later. The most im-
portant of these is that it has allowed-a very large country .
with ‘a very poor tzdnsportahop network and widely
diffused resources—but with a urlq*'f humah récc‘arce, the
hard-working and ingenious Chinese peasant-to beﬂm on
" a path to mdustllahzation L v . '

it should be empbaﬂzed that the small industries pro--

=

gram, in spite &f the attention that hgs been given to 1s |

ideclogical aspects, is a profoundly common-sense reac-

L3

tiof} to the reality of Chinese circumstances. It js 131{'61?”

that any Chinese state, whate,ver its pohtst goals, would
end up-with some kind of. Q*n“ , ~decentral lized, rurai n-

6 The impression is sémetimes given h'at for’ Chmd indus-
tr@hzat[oq is just around the .corner. Nothing could be further
<from the truth. China today has one¢ sixth:.the toad mileage, one
third the stee! produgtion, and one quarter the €lectrical generating
capacity of the United States in 1940, Nevertheless, the first epinion
poll ever conducted in the People’s Republic indicated that 80 per
cent of persons guestioned believed that ™ massive modernization.
could bé dchieved by the end of the twentieth century (Agence
France Presse, January 18, 1979). This indicates that in China, as
< in. most less devéloped countrles there is a wide consensus about
. the desxrab;hty of modernizing in spite of the prodigious obstgcles

thgt stand in the way. ;
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dustry '1ppiocmh i As it turned out, the' Peor)lc S Rtpubhu

of China arrived at this pohcy alter a number of false

starts. | | ’
The First'Five-Year Plan (1953-57) was a doctrinaire, ..

LISOVIGK -inspired and Soviet- supported effort to achieve

massive industrialization. Until that time, Chinese efforts
at industrialization, which had begun in the 1920s, had
been small. Although there are indications that the First

Five-Year Plan was to accommodate small rural industry

and agricultural development, in practice- the major em-
phasis was on heavy industry. The rural industries, which
were supposed to support agricultural developmert, were
generally neglected and, as a result, agricultural produc-

tion stagnated. By 1957 it was becoming clear to the rul-

ing elite ‘thdt a mistake had been made; the traditional
base of the Chinese economy could not be igngred. At
that point a choice had to be made—either heavy industry

- (whose growth rate, despite the effort of the Plan, re-

- mained slow) had to be diverted to support agriculture or

much’ greater e‘nphasw #vould have to be put on raising

- agricultural product&on at the local lTevel.

The Chinése chose ’the latter, more or less. Mao Tse-
tungs Great Leap Férward (1958 60) was a combina-

T Two- professors one an Enghshman and thP other an Ameri-
cam, were able to write in 1944, five years before the Communists
came to power and fourteen years before the Great Leap For-
ward: “The fumsef_telatlonshrp, however, of aarlculture and manu-
facturing indGstry [in Chinal is a matter of great interest. Devel-
opment of electsié power and improvement of transport would

' render posmble dn‘fu?slon of small-scale industries {my emphasis]
“better suited.to Chinese traditions and genius than the large-scale

factory system, and, if accompanied by the growth of co-operative:
agencies {my emphasis], may greatly improve the conditipns of the

- countryside.” K. $. Latourette and P. M. Roxby, “China, I11: Pro-

duction, Commerce and Comrnunications,” Encyclopaediu Britan- -

nica (Chicago, 1949).

at
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io development and a
rabid antimodernization (mostly anti-Soviet) charac-
terized by a very un-Chinese 1055_) _,g,:»f"pragr‘n:‘;tism.“ There

were mistakes made in this rushed attempt to “ruralize”
mdustw Accordmg to Carl Riskin, an American econo-
mist at’ Col umbia Umvexs;tv industries whose techno-

logical S}”‘GCUUT”I did not include small-scale and labor-in-

tensn—e options were ¢chosen for local development, so that -

there.,vwle a good many resources wasted in the produc-
‘tion of goeds of inferior quality. For instance, millions of
Chmeqe were encouragéd to build backvard iron and steel
plants, but the material prodidced was such low guality as
to be virtually useless. The resource base for rural indus-
trialization was likewise plobie ratic. There were hardly
‘any “surpluses,” either of labor or m“fﬁnm% _since the
population as a whole was living on the marein of subsist-
ence. As a result.ghiemain resource base for rural industri-

alizaticn turned out to be the traditional handicraft indus-

tries, which in 1956 included over S5 million workshops.?

"The Great Leap Forward simply engulfed this sector,

with predictable results as regards disruption of pro-

duction. Likewise, many agricultural workers were shifted

to. communal and provincial industries.’ The results of

the Great Leap Forward on the Chinese cconomy were
¥

81 use the terms “Great Leap Forward” and “Cultural Revolu-
tion” with misgivings and only because they are widely recogmzed
The former would more accurately be described as a “great leap
backward” and the latter was less revelutionary than anarchistic.

9 'The role of small craftsmen remained mmortdnt, according to

Riskin: in 1962, more than 80 per cent of aﬁ small farm tools

were bems manufactured by handicraftsmen. <.

12 Some of these shifts were enormous. In one provingce, betwepn
1958 and 1966;-2 million workers were reportedly shifted from ag-
ricultural production to iron ‘and steel factories in commumes and
factories. ®
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“devastating.- According to Simon Leys, “Not only did the
movement fail to a\«,hleve the exhilarating aims it had set
itself, but the eritire Chinese economy was plunged inte
chaos when the Constructlon eﬁor:t met paralysis and
breakdown.” ! ) -

The next period in Chinese” development, immediately
precedino'the Cultural Revolutidm in 1966, represents a
positive stage as regards the growth of- smai* industries.
The excesses of the Great Leap Forw rdrwere corrected;
agricultural workers were returned to the farms and the
local handicraftsindustries were allowed to return to their
original “small’” state. A greater rationalism was tidtro-
duced into choice of industries for labor-intensive produc-
tion. Without returning to the 1}1approp11ateness of- the
First Five-Year Plan, there was a veermo away from the
romantic irrationality of the Great Leap Forward, while
at the same time maintaining an emphasis on agricultural,
- as opposed to industrial, development.1?

During the turbulent period of 'the Cultural Revolution
of the Jate 1960s and the political in-fighting that fol-
lowed up-to and immediately after Mao’s death in Sep-
tember 1976, the basic policy with regard to small rural
industry did not change. Whatever the immediate eco-
;nomzc effects of” this neurotic decade ‘of revolution, it is

11 Leys, The Chairman’s New Clothes: Mao and the Cultural
Revolution {Paris, 1971). The results were also lasting: “The
Great Leap and subsequent depresmon cost Red China at least sev-
'eral years, and perhaps as many as siX or sevef, In overall eco-
momic growth and industrial production” (B. M. Richman, Indus-
trial Society -in Communism [New York, 1969]) Nevertheless,

Richman is forced to conclude that “few developifg countries have.
~ done as well as China ig growth and development since 1950.”

12 ¥ncidentally, during the period 1959-68 Mao, though still ex-
- erting mﬂuence, had been replaced as “head of state by Liu o

Shao- ch1 B s ' '
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liKely that the long-term influence on mass education and
development will be significant. The feundation for the in-
dustrialization of China’s countryside was laid during this
period, and, whatever the optimistic prognostications of
Mao’s successors, three quarters of China’s population
still Tive outside the cities. If progress will be’ made,
must be made in thé villages or it is unlikely to. be ade
at all. ' oo
To summarize, small Induame% play an important role
in Chinese development and contribute significantly to in-
dustrial production, It is impossible to" say whether this
appreach is for China ‘the “best”. one; the growth rate for
Chinese industry ‘end agriculture has been very low. 13 On
the. other hand, given the circumstances under which

that could have been hoped for. Small industries have sev-
eral distirict advantages for the Chinese: decenuc.hzauon
has overceme the probiem of a very limited tia;;Sgortat1on
and marketing system. It also saves time and resources
since plants can be put intq operation more quickly, and
maintenance and repair downtime is reduced’ since it is
done locaily. The small plants can make use of local re-
sources, even if the latter ‘are not abundant enough to

warrant exploitation by heavy industry. The products of
small industry, sitice they are sold locally, can be suited to

aspecial market needs; China is, after all, a vcmed country

of different climates, topographies, and cultures.” Finally
but probably most importantly, rural small industries are

part of an over-all strategy for nanowmg ‘the gap between

18 The growth for mdu%tnal production between 1987 and ]970 B

was 4-3 per cent per year; the growth rate for industry and agri-_

~ culture combined-was only 3-3.5.per cent for the same period.

“Quarterly Chronicle and Documentdtlon " China Quar tcn’y, No.
46 Apn{/}une 87 ' , - ,V.K.MM.._..»‘_W‘V

- China is beginning to modernize,zit is perhaps the best
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the city and the countryside, an endemzc problem of most™_

less developed countries.

% ‘ o

WALKING ON TWO LEGS

The most interesting lessons to.be learned from the
Chinese experience-are the particular way in which inter-
_medrate technology has been used and its r\vlatlonm!p to
heavy industry and over-all modernization. Paradoxically

perhaps, there s hittle that is doctrinaire abouit the Chi-

nese appzmch which has been described as “walking on
two legs.”
First, the small industries program in Chiaa is not an

across-the-board approach. After the Great Leap For--

ward, the Chinese made two important discoveries: only
certain industries were suited to small-scale production
“and these small industries ought to produce primarily for
_the agr_icu!turgl'scctor."The small industries fell into four
“fnain categories: ‘cement plants, agricultural machinery
fabrication, fertilizer production, and a general category

which:included capital projects such as irrigation, roads,

and building. All of thése lent themselves to a certain
level of mmmtunzatlon Conversely, certain industries
which had originallyzbéen small, such as hydroelectric

power plants and- %teei plants ‘were enlaroed to achieve a
minimum viable size. The gearing of ¢mall mdustw to 4
serve, .and.improve, aorlcultural pwductum is an %mpor—
tant point. The Chinese recognized that, as in most less
developed countries,- agricuiture was, and would be for a

long time, the ‘base for” economic deve opment. Thus the

m'smaH industries were not (as duringthe Great Leap For-
“ward) an attempt to miniaturize heavy industry, but
rather an attempt to reinforce agriculture.

This leads to a second point. There are no indications

-
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that the small industries program was an attempt to create
employment; m the most rural muom the maximum pro-
portion of the labor force employed in small industries
was 10 per cent, in others much less. The only exceptions
were large capital projects, such as irrigation canals,
which did use a great deal of labor, but only for limited
_periods of time. These capital-creating projects were usu-
ally planned to take advantage of slack periods when agri-
cultural labor was free. The main purpese of the small
industries was to provide the means—fertlizer, farm ma-
chinery, cement--whereby the labor productivity of agri-
culture could be significantly increased.

This apploach quite obviously stressed productivity,
hence the Chinese predilection for mechanization in both
small industry aend agriculture. The rationale for the -
mechanization of agricuiture, wh 1ch\15 attributed to Mao,
goes like this. IfagizcuEtUIa}prOQngv1tv is raised through
improved techniques (irrigation, fertilizer, high-yield
seeds—i.e., the ‘‘green revolution” techmique) but with
continued high labor inputs, a continuing low level of
tabor produc tmfy is implied. The increase in income to

the individual peasant would be marginal, and frcentives™ T

“to increase production would accordingly be minimal. On
the other hand, if mechanization is introduced, yields go
up much more, the labor input drops, and labor productiv-
ity per capita rises. This is a refutation of Gunnar Myrdal’s
proposal that in developing countries only agriculture can
~ absorb more labor; if twice as many farmers produce
twice as much, no progress—from the individual farmer’s
point of view—has been made. It is precisely the individ-
“nal farmer whom the Chinese had in mind, for they real-
ized that for the standard of living of the peasant to rise,
his individual productivity must rise, not by fractions but
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by factorrs‘of five, ten, or more.™ Obviously, mechani-
~zation “displaces lubor, and this must be absorbed by a
d.;y‘srsiﬁqation of the rural economy. Mechanization is
likBwise an important part of the small indusiries. The

“the output per worker and are not concerned about dis-
placing labor.1® i

It might be worth mentioning parenthetically that the
importance of productivity was closely linked to the in-
centives present in tire Chinese system. There was empha-
sis on self-support at every level (team, brigade, com-
mupe, and province) and capital funds tended to be
generated at that level. Thus there was a built-in feature,
similar in some respects to the profit motive in capitalist’
societies, to be concerned with efficiency and cpl()ducznvaty '
Ever since the Great Leap Forward the amotnt of profit
that the centrale government has “allowed” the small
industries to keep has steadily increased. The taxation
System 1S extremely'l‘egressive—-proﬁts above a certamn

14 The farmer’s view on mechdmzatton is expressed by a Chi-. .
M,_D_Qﬁ_p.ag‘aénk——~?4r€ rew pricultural mzplemﬂms make farmwork
easier Tmy emph asis]. We- are hopmg for tractors. If you come
back in ten years' time we shall be working all the Jand down here
in the valley by tractor. The samie-thing will happen with manur-
ing . . . We are going to.drive our millstones with electricity in-
stead of by Fand or donkév. Life will be much better then.” Jan
Myrdal, Repor: jrom a Chinese Village, trans. Maurice Michael
(New York, 1965).

15 “The Chinese maintain that mechanization only frees people
for more important tasks and that more and® more work will
remain to be done. In the short run, and at the presently low levels
of mechanization in most places, they are undoubtedly correct in
asserting that mechanization creates a demand for rather than re-
duces the demand for labor. In the long run, industry may well
have begun to develop rapidly enough to absorb any displaced
labor.” The Americap Rural Small-Scale Industry Delegation, eds.,
Rural Small-Scale Fadustry in the People’s Republic of China
(Berkeley, Calif,, 1977). '

__Chinese have stated explicitly -that they are-interested-in -~
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amount are virtually tax-free—entrepreneurship s en-

couraged (as it would be in any economy), and cflic 1c,ncy

and productivity are sought for. These incentives are car-

ried further in the collective industries, where a system of
“work points” distributes the profits of work teams among

- its members. The fact that the village industries-have, for

all practical purposes, a protected market and’ that the
work-point system is in effect a local money supply
prompted one commentator to describe this, quite accu-
rately, as “village Keynesianism.”19

It should be obvious by now that the Chinese approach |

to using small industries is not a rejection of moderni-

zation. There was a moment during the Cultural Revolu-

tion when #'u (native, indigenous) was promoted in favor

- of yang (modern, developed), This now seems to have
giv-e;@l way to an idea of development from hsiao-t'u
(small native), to hsigo-yang (small modern). This

differentiation between moderii ‘and indigenous is critical.
At the same time, the emphasis on small industries in
China in no way comprises,a turning away from large-
scale industrialization. There has never been a point since
1949 when China has abandoned the idea of large, cen-

‘tralized heavy industry. Even during and after the Great
cap Forward, when so much industry was decentralized

and removed beyond the ~authority of the state, heavy in-
dustry was firmly retained under state control. This two-
tier system is best represented in the Ta-ch’ing oil fields
(a “model” project); where the petroleumn industry is
controlled ‘by the state, but the self-sufficiency of the in-
dustrial city surrounding the fields is provided for by lo-

cally controlled small industry .and agriculture. This is-

what is described as “walking on two leggs”: a reliance on

16 The Eeconomist, December 13, 1977.

. . OR STEPPING_STONE

-



PAPER HEROES - -, 80

small-scale, labor-intensive methods, as well as on Jarge-
scale, capital-intensive techmq.ues.. Significantly, the for-
mer is seen to be temporary and leads to the latter.?
This idea of small-scale technology as a stepping stone
“to ultimate large-scale industrialization is very similar to
the theory of inter_me-ﬁiate technology, though in practice
. it puts more emphasis on mechanization and productivity
than the latter does. It also recognizes that there are in-
trinsic limits to the small-gcale approach. There is a Timit
to how much productivity can be increased with contin-
ued labor inputs—at some point mechanization must be in-
troduced. Small tractors increase productivity, but only
until the next threshold is. reached. The® technoloszy of

small cement plarts produces a rather low- strength ce-

ment, quite adequate for small rural works, but when
larger projects [(e.g., grain elevators) are required, the
higher-strength cement negded will require shiftmg to a
different production technology, which may / Ao longer be
efficient at the reduced scale. T
Since the fall of the so-called Gang'lof Four in July
1977 there has been a dramatic and significant shift in

China’s policies toward development, the cumulative

effect of which is a de facto repudiation.of the Cultural
Revolution.” The stated priorities of-the new regime are

the “Four Modernizations”—agriculture, industry, na-

. tional defense, and science and technology—a program

17 The following appeared in the Peking newspaﬁer‘Ta i:cung pao

-as early as May 18, 1958: “It is the direction we follow in devel- -

opment to build large-scale enterprises using modern production
methods; but at a time when our capital and teclinical conditions
are not vet adeguate, the deve]opment of small-scale. enterprlses
using native production methods is the goal of our major efforts
for a certain period of time and in given places.” Quoted by Carl
Riskin in "Smdu—lﬂmalnmmdm&hﬁ‘mﬁhmw Meodel of*Ievelop-
.ment

¥
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- that had oncmal!v been advanced bv Chou-En-lai. Teng

Hsiao-p’ing, the First Deputy Premicr, has been quoted as .

saying: ‘““The economy is the goal; Iolmu are only the
way that leads to this poal.” The eéxternal evidence of
these new policies amounts to a revolution as regards

China’s attitude to the West. In 1978 a ‘Sino-Japanese

agreement was signed under which two-way trade would
attain a level of $20 billion over m eight-year period.
Chairman Hua Kuo-feng has called for the completion, by
1985, of 120 main industrial pIOJGC{‘, including ten oil
and gas #lelds, ten iron and steel pl ajlm nine nonferrous
metal complexes, eight coal- ﬂnmo pMJCLtS thirty power
plants, six trunk railways; and hw, port facilities. ' This
. prodmo%s growth is to be achieved through the nrassive

import of foreign.technology, especially as regards' pet-

rochemicals, iron and steel, aerospace, fertilizers, and

communications. Petroleum extraction is the'kéy industry
in this context, for it is by petroleum sales that China
hopes to pay her bills. | ! )

Are the Four Modernizations a’repudiation of “walk-
ing on two legs”? The interpretation of Chirdese politics is
a perilous business; no “sooner is ane set of pro-
nouncements accepted by) Western observers {left or
right)® than the seesaw tilts to the other extreme. The
“facts,” m either case, tend.to be elustve, but.it does seem
that mtemiedidte technology in China #as a double role to
play. It dpp ars that in many sectors, a threshold has been

o

advanced techniques thxouoh the import of foreign tech-
nology. Only this kind of industrialization is ‘kely to in-
crease productivity and living standards. In such cases, m-

18 Ilre Times (London}, Septembcr 29, 1978.

i

———teached-and intermediate solitions wilt be repfced with—
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~termediate tcchnolooy ha% served as a stcpme stone to

modernization, :
At the same time, 1t 1s likely that in many sectors inter-
mediate technology will continue 1o be used for scmg time

to come, This is particularly true in the rural areas, where

traditional agriculture is so productive that the adoption
of more advanced techniques would have less impact than
in other parts &f the economy. It is also true in education,
health services, and various craft industries, where labor-
intensive, small-scale techniques dre, and presvmably will
continue to be, used. a

China has shown how small industries can piay an im-
portant role in rural dewaiepn%ent and how their aggregate
effect on national growth is not inconsiderable. On the
other hand, it Ifas also shown the fallacy of overemph351z-
ing labor-intensiveness to the detriment of productivity
and efficiency. The goal of development is to produce
more for each individual worker—only rich countries can
afford make-work programs. The Chinese experience has

shown that the policy of small-scale industries must be

applied pragmatically; it must take into account geogra-

phy and especially teghnology. Even if_ social decen-

tralization is desired, technological decentralization must

-respect-thé-laws of seiepee; muniaturization-of production-

-processes is possible only for a selected number of indus-
tries and for certain kinds of products. The smali-scale ap-
proach in China has, from the beginning been a tactic,
not a strategy. The over-all strategy was goward mocern-

1zat10n-—mtelmed1ate technology was regarded a’s com-~

plementmg, not contramctmg, this end.




Chapter 4

CALIFORNIA DREAMING

DICK RAYMOND: “By the way,’ what do‘you think youdl
call it?” |

STEwWART BRAND: “I dunno—‘Whole Earth Catalog’ or
something.” '

There are two contemporary positions vis-a-vis modern

technology and development which might be described as -

evolutionary and revolutionary. The evolutionary position
maintains that modern technology'is often inappropfiate
to.the needs and resources of most of the less developed
“countries. It proposes an ‘“appropriate technology” that
can serve as a stepping stone to further modernization.

"This argument is essentially that which was advanced

originally as “intermediate technology.” The revolu-

tionary case rests on the assumption that modern technol-
O

ogy” represents a substantially different direction for
development; this view is an alternative, not an interme-
diate, strategy.

gyisinappropriate perse and that“appropriate-technot—

& A discussion of th_és%’e'two positions is complicated by

——the fact that very often people will shift from e to the

other, depending on the context and the audience. Thus
Schumacher will put forward the evolutionary position
. when addressing a United Nations group, while when he
_ Speaks at a seminar in California or "India, the revolu-

=

il
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tionary view will predominate. But.one should not jump
to the conclusion that politically one position is “left”-and
the other “right.” For instance, the :conservative Gan-
dhian position is revolutionary, while the socialist Chinese

position seems to be evolutionary; at, the same-time, the
conservative World Bank is-evo lutionaw and the neo-

Utcpians do, on the whole support the revolutionary
Vlew )

- The coexistence of the two opposing views.is not neces-
sarily hzypocuticalwlt is characteristic of many protest
‘movements, whose recruitment method is often based on
(sloganuermo rather than on intelle ctual rwox The black
protest movement in the United States linked an evolu-

I tionary position (which stressed equal oppertt unity) to a

revolunonary one (which stressed the umqueness of Afro-
American culture). Similar polantles exist in the WOomen’s
movement (equal rights versus feminism), as awell as in
many national separatist movements, - -
- The polarization of the AT movement has an important
implication. The evolutionary position is concerned, by
definition, largely with less developed countries. Since in-
termediate technology is defined as a stepping stone, it
" cannot logically -be apphed in countries which have al-
~ready. “made_the step.” Some proponents of the evolu-

tionary position go so far as to maintain that the more

developed countries (e.g., the United States) have

themselves used intermediate’ technologies to achieve their
-present state of industrialization. The revolutionary posi-
tion (alternative technology) can be, and is, applied to
the maore developed as well as.to the less deve!oped coln-~
tries. “Y'ou must change your ways” is the message to the
~one; “it is never too early to get ¢ on the right track” is the
adv;ce to the other. ’

Revo utionary’ AT as an altemat;ve anl in industrially

®

]
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‘advanced societies has not met with a great measure of
success. To the extent that it has been aceepted, it hgs
been accepted very provisionally and only in speeifie-con-
“ ~texts., The environmentalists, for instance, have supported
" the soft energy approach, and there is a growing commit-
ment to renewable sources of energy (solar, aeolian, tidal,
bio-mass) in countries such as brance, Sweden, and the
United States. Part of the soft energy argument is for a re-
duction in nucleat: ‘dependency, and recent developments
in Austria, Sweden, and the United. States have indicated
~a-shift in this direction. But are these ‘swn?thdf a different
technological stratecy i Demﬁadoptew I think fot.. It is
tsue that a different energy strategy is evolving, but this is
(necessarily) within the context of advanced industriali-
zation. American transnational bompames like Grumman
Corporation and Kennecott Copper Corporation have
begun manufacturmo solar water heaters; a French. con-
“sortium consisting of Electricité de France, the Commis-
sariat a UEnergie At()fmque the Centre thional «’Etudes
Spatlales and othefs is developing solar energy technol-
%gv the West German governmmt has built. .a three-
egawatt wind generator on ‘the North Sea coast; -the
govem*nent of Prince Edward Island, in Canada, 1s con-
-sidering a thousand-megawatt tidal power installation. My
~point is not that this disproves the soft energy argument
“(quite the contrary), but neither does it constitute an en-
sdorsement of any revolutionary criteria—these devices are
neither small, cheap, nor are they particularly “easy to
understand.” Above all, they do not 1¢present a volte- face
as regards modernization. s |
The neo-Utopian left has had less ‘public impact than
the environmentalists. The National Center of .Appro—‘
-priate*Technology is often” pointed to as evidence of the
growing acceptance. of AT in the United States. The Cen-
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 ministration, which Ie;J!ag,ed the Ohsce OF Emmm:u Op-
portunity, founded by President Lyndon Johnson to wage
the ““war on poverty”; according to its brochure, the Cen-
ter has been startéd “to provide technical assistance and
grants to Iow income projects.” It is difficult to accept the
claim that “they {the Center] emphasize that what they
are loomno for is not the.development of 2 ‘poor people’s
technology.” Rather, they would like to see low-income
people become leaders in the adegtzon of  technologies
" upon 'whkich e\eryone ‘must increasingly rely in the fu-
ture.”t The image of the Anlerican. poor leading the.
Amer'can rich contains more pathos than hur—’zor It also
points to an important aspect of how many Western socie-
ties seem pmpareu to accept AT—it must be for “them,”
not for ¢ > Appropriate technology is proposed for the
‘urban. crhettos for the rural poor, for Navafo Indians, or
for Newfoundland fishermen. It is precisgly as a “poor
peeple s technology” that it.is viewed; tragically, the eager
preponents are going along with this tendency. Tragi-
cally, because poor people, like poor countries,*have the
greatest vulnerability to error—I will not belabor the pa-
-tient reader with the millstone analogy once more, |
A third group is commonly-asseciated with the Appro-
prmte Technology movement—the yeuth culture. The
effect of the youth culture has been less tangible than that

~of the environmentalists or.of the neo-Utopians, but it is

probably more widespread and perhaps more impartant.
This is because the involvement of the youth culture with
‘technology, particularly in California and the American
Southwest, actually predates {he others’ involvement and

1“NCAT: Appropriate Tecbnology w1th a Mission,” Scwnpe,
‘March 4, 1977. - S :
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is verf much their precursor. It could be argued that the
. California dream 18 not usefully related to the mﬂmtdy
T richer theme of world devel opment that this book aims to
examine. Nevertheless, many of the technologies that’ are
referred to as “appropriate” appeared in the youth culture
in the late 1960s, some time before Small Is Beautiful.
The—ir' impact on Western society has been largely through
books and as the\books of the youth culture described ac-
tual experiences, this. oave\thsm an immediate impact—. .
“that of “true stories”—and also lent a “credibitity, -which
they might not otherwise have had, to- the later 1deas of
- people such as Schumacher and Il}}xch .

One of the centers for the American youth culture in
the 1960s was northern Californig, and not surprisingly it
was there that the youth culture’s involvement with tech-
nology began. Part of this involvement was due to the
natural, and historical, American penchant for technology -
and technological improvisation, but it was also dug to
the mﬁuence of one man: R. Buckmmster Fuller.

HOME I8 A DOME

‘Richard -Buckminster Fuller, engineer- inventor has
‘been a huro to. a number of American oenemtions His
- first book, _‘_Nme‘,Chams to the Moon, was published in
1938 and caused the usually dcerbic Frank Lloyd Wright

" to write.in his review “Buckminstg Fuller, you are the
most sensible man in New York.” Fuller invented a car,
the Dymaxion automobile, Wthh though short-lived, was

- featured at the Chicago Century of Progress Exposition
of 1933-34. In 1945 he designed and built an indus-
trialized house which was totally produced in an aircraft

+ - factory, using technology developed during World War 1L

. o ~ ,
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All:of theqe inventions had given h1m a certain notoriety;
neveltheitss the” vast majority of his projects rarely
passed the prototype stage. The, device that finally did find
”WIdespread apphcahen and which made him a pubhc
figure was (e’ “geodesic dome.” lfwas the ge\Jdccm dome,

also, that later formed the link lL*e**tv;)c,en the 1deas of Fuller
and the American youth cuItu:e of the 19 inb. |

Fuller’s varous 1°1wcr1tions evolved frcmf an attempt to
find the vectoral basis for physical phenomena: what he
_called “‘ertergetic-synergetic geometry.” The most graphic
example of tl‘ijsuappro'ach was the geodesic dome: a struc-
ture of cctahedrons which used a spherical system of con-
struction—the- f‘g:‘éét—cix‘dle "chords.” The result was a

. structural system’ of maximum economy and strength’

using the minimum of materials and capable of very large
spans. Fuller built the first geodesic dome with students at
- the Chicago Tristitute of Design in 1949.% There foliowed
a period of~ tu;the{ experimentation, often at schools of
architecture ard design, until the ceodesic dome was
adopted by the U.'S. Marine Corps, which built more
than 300 in various locations. The U. S. Air Force used
_‘;the d@fne as a radar protective shelter (radome) in its
';Distant Eaﬂy Warning (DEW) line installaticns in the
Capadian Arctic. The geodesic dome beckte widely rec-
ogmzed in the '1950s as a symboi of Amencan know-
/’_,how geodesic domés were used as exhibition pavilions by
" the ’Umted States Goverpment in Milan, Kabul Bangkok,

-~There s some question as to whether Fuller 1s the gctual 1=
 ventor of the geodesic dome. Llovd Kahn, a preponent of do-it- >
- yourself geodesit domes in the 1970s, has pointed out in Shelter
"(Bolinas, Calif., 1973) that great-circle geometry has. been known
by Southeast Asian basket weavers for some time and that a thm
shell- planetarium had been built by the German optical. firm of
Zeiss at Jenma as early as 1922 utilizing a dome derived inIl} the
ICOSthQTOH a twerity-faced polyhedlun 5

f ¥

i
i



3
i
A

g9 - o ~ CALIFORNIA DREAMING

Tokyo -and Moscow." Tfhrounhout that decade, theaters,
auditoriums, animdust&ml buildings were built using geo-
desic domes, the lar;gest over 300 feet in diameter.
‘The geodesic domes at this point fell into three catego-
ries of use. They were either very large spaces, such as
theaters or industrial, spaces; were used where speed of
erection was a tdctor such as military shelters or exhi-
bition pavilions; or were used where great structural
strength was requlrud such a$ the exposed i radome instal-
lations. The use of geodesic domes for hou%m was Tare.
‘The. U. S. Air Force did build a dome in Korea to serve
as Eachel‘or),o"hcers‘ quarters; some smail experimental
domes were built by students as housing prototypes. But it

- was generally felt that gebdesic domes were advantageous

‘when they ‘were biz'and that they were not particularly
suitable for - housing.- One of the definitive books on
Fuller, Robert ‘Marks's Tha Dymaxzon World of Buck-
minster Fuller (1960), prepared in collaboration with
~ Fuller himself, did not show a single dome used ‘as a
| home. The ‘mtabie exception, predictably perhaps, was to
be for Fuller 711*nse If. In 1963 he.buiit for h1mself and his -
-\.w1fe a thirty-nine- -foot-diameter plywood dome’in Car-
" ‘bondale, Tllinois, which would serve as his home for a

number of years. Little did Fuller suspect (or did he'?) o

that only four years later a “city of domes” would appear
on the western plains of the United States. b
- Trinidad was a small, dying coal town in southern €l

'"orado * reputpd to havé once been thp home of Kig, C
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parently tol crant locals as “Dump &lity,” was a commune
of about twemy artists, wr,tus and pamters. As one of
‘the founders laconically put 1t, “We heard R. Buck-
“minster Fuller lecture in Boulder, Colorado, and decided
to- build domes.” The domes were unlike any that had
been eonstructed previously. Instead of being built with
machined and molded high-performance materials, they
were made of old lumber, chicken wire, and stucce. A
- number of domes were built with used-car topsi: “In cut-
" ting cartops the first lick is the hardest—if you don’t get it
just right the axe bouhces off the solid surface—but once
_its started you just work in the previous cut—sort of like a
can- opener the first hck IS also the one that makes the
most noise.’ o

The dozen or so domes on “six acres of goat pasture”

. at Drop City had a remarkable influence. In 1967 there

was™ a mugration of voung people hitchhiking across
America to Haight-Ashbury in San Francisco. Like For-
mentera Island in the Balearics, [Lake Atitlan m Gua-
temala, or Katmandu in Nepal, Haight-Ashbury was a
magnet to the young, the place where one should be—a
counterculture Biarritz of the sixties. Drop City became
quite literally a drop-off point for these transcpntinental
travelers, and hundreds of people saw the New Jerusalem
in person. Thousands others read about it in Steve Baer’s
Dome Cookbook (Corrales, NM., 1968) and in later
pubhcatlons The dome quickly became part of the myth—
“To live in a dome,” one of the “Droppers” wrote, i
‘psychologically to, be in closer harmony  with 1‘13tura1
structure.” ‘The dome certainly looked different, the space

3 Bill Voyd, “Funk Architecture,” in Paul Oliyeéf, ed., Shelter
and Society (London, -1969), : ‘
4 Peter Rubbit, Drop Ciry (New York 1971).
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inside was different, and, if contemporary accounts are to
be believed, fiving in a nonrectilinear environment had @
. distinct effect on the persons involved. Domes spran up
~throughout the West, built not only by individuals, but by
other communes, most notably two Drop City pilshoots,
Libre and Lama, 1in the foothills of Col orado and New
Mexico. ‘And in California a *“free S(,hool » Pacific High

‘School, began building domes as housmg for the students,

Drop City seems to have been the first.dome realization
that significantly influenced the so-called flower children.
However, the first mention of geodesic domes in connec-
tion with the youth culture had occurred two years be-
fore. According to Tom Wolle’s The Electric Kool-Aid
" Acid Test (New York, 1968), it was Ken Kesey who first
wanted to build a geode&e dome in 1965: “For momhs-
Kesey had been trying to-work out .'. . the fantasy, .
of the Dome. This was going to be a great geodesic dome
on top of a cylindrical shaft. 1t wouid look like a great
mushroom.” | |

Ken Kesey was, and js, a writer of some reputation
(One Flew over the Cuckoo’s Ne*;t Sometimes a Great
Notion). For three years, beginning in 1964, he and
a group of followers, callifg  themselves the Merry
Pranksters, were the spéarhead, the rolling panzer bri-
gade of the Californization of.the American youth cul-
ture. Their influence .on the counterculture was not dis-
v similar to the influence that certain groups jn the art
. world (the Bauhaus, de Stijl, the Group of Seven) had,

*" decades earlier, ofi. painting. They innovated, experi-

" mented,"and led the way. Te the extent that northern Cal-
"1fomla?was the Paris> of the youth culture, the Merry
Pranksters were its Impressionists.” The Pranksters Tlike
the Impressionists, were exploring the tactile impression
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of evepts. “They know where it is,”” Wolfe quotésm'Kesey
as saying, “but they don’t know whar it is.”

Though it was never budilt, it is likely that the concept
of Kesey's dome percolated into the psyche of the youth
culture, together with such Prankster discoveries as Day-
Glo paint, the bus as nomadic shelter, clothing as cos-
- tumes, and, not the least, psychedelics. ’

Wolfe described how one of the Pranksters “took some
LSD, right after an Explorer satellite: went up to photo-
graph the earth, and as the old synapses began rapping -
around inside his skull at 5,000 thoughts per second, he
- was struck with one of those questions that inflame men’s

“brains: Why Haven't We Seen a Photograph of the Whole
Larth Yer?” This Prankster, whose name was Stewart
Brand, was so taken with this pref“nant question that he
addressed letters to all the notable persons ke could think
~of: world leaders, politicians, writers, and thinkers. He re-
ceived onl ly one reply—from Buckminster Fuller, who an-
swered, quzte reasonably, that from outer space you could
- only see one half of the earth at a time. Later, Brand met
Fuller whe did concede that if it were posmb e to see the
entire globe gt once it would indeed aiter man’s con-

sciousness. “You could say,” Brand was later to recount,
“that was the beginning of the project.”” The “project,”
which would make Brand the Denis Diderot of the yout}

culture, was a contemporary Encyclopédie he called The
Whole Earth Catalog

i

THE WHOLE EARTH CATALOCG

Like Diderot’s cightéenth-century enterprise, The
Whole Earth Catalog, i a series of editions which began
in 1968, sought not only to give informatipn but to guide
opinion. It dealt primaril{y--as‘its later critics were quick
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to pomt out--with cohsumption (this, was, after all, twen-
. tieth-century America), but rapidly became a vehicle for

| . introducing -a range of intéllectual ideas to*the unlearned

youncrd The youth culture until then had been long on
* youth but mtge; short on culture; in many ways, Brand’s
catalog suppiied the latter. ' |

The Whole LEarth Catalog was inspired, in part, by
Leon L. Bean, the inventor of the Maine Hunting Shoe,
who established the 1. L. Bean company, in Freeport,
Maine, a mail-order business catering to hunters and
lovers of sportswear and the outdoors. The products that
he sells, his own and others, include tools, clothes, and
camping equipment which are distinctive because they are
chosen for their high quahty and on the basis of actual ex-
perience. They are generally not subject to changes in
fashion (the Maine Hunting Shoe has remained substan-
tially the same since 1912), and they reflect the needs of
the user, rather than those of the marketplace. As he
prepared for the first edition of The Whole Earth Catalog,
Brand made a tour of the American Southwest. He re-
turned with the conviction that “people in the communes

51n The Making of a Counter Culture, Theodore Roszak

expresses 4 populirly ‘held view when he writes: “The young, fais-

erably educated as they are, bring with them almost nothing but
healthy instincts. The project of building a sophisticated frame-
work of thought atop these instincts is rather like tryme to graft an
%oak tree upon a wildflower.” It was romantic to view the vouth
culture as comprising enfants sauvages—and the youth did nothing
to dispel this notion—but it was false nevertheless. The youth cul-
- _ture was probably no less educated than American society in gen-
eral, and probably slightly more so. Indeed, the youth culture’s in-
novators were very well educated: both Kesey and Brand had been
- at Stanford, the former on a graduate fellowship, the latter major-
ing in biology. Virtually all the “outlaw designers” either had uni-
- versity degrees or had at least spent some time at a university.
Many had also spent time in the military, which, whatever it does,
is hardly likely to turn out wild flowers.

4
-k
) <




PAPER HEROES : G4

% L3
n't v rvnr wrh 1t ﬂ 1 H t

1.0 53
KHOW Wiha aomn Ixu Ca atalog

log,
partially a consumer guide, described 2 range of tools,
outdoor equipment, and do-it-yourself manuals, but it
went far beyond that. A list of the chapter headings in-
cluded “Whole Systems,” “Shelter and Land,” “Commu-
nity,” “Communications,” “Industry and Craft,” “No-
madics,” and “Learning.” Above all the Catalog dealt with
ideas; more than three quarters of the items listed were
books. : '

" Though the New Yeork:Times Book Review described
The Whole Eqrth Catalog as ‘“hip Horatio Alger trading
blue chips in the greening of America, it was an eclectic
pubhcation that exhibited none of the technophobia

- of Charles Reich’s bestselling book The Greening of -

America. The Catalog included reviews of authors as di-
verse as the futurologist Herman Kahn, Barry Commoner,
and Norbert Wiener. It reviewed Fortune as well as Roll-
ing Stone. It had sources for buying army surplus and
aircraft as well as weaving looms and folding bicycles.
The technological optimism of Buckminster Fuller, who
was featured on the first page, was evident throughout.
The standard texts on this period, The Greening of

America and The Making of a Counter Culture (neither .

of which makes any mention of Fuller), emphasized the

antitechnological bias of the youth culture. This is, I A

believe, a mistaken interpretation. Though. it was anties-
tablishment, the youth culture was not, at first, anti-
technological; it was immensely attracted to technology—
the technology of backpacking and camping, video and
film, music and homesteading—and much of this attrac-
tion cafi be attributed to The Whole Earth Catalog.
Diderot spent twenty years writing his Encyclopédie;
~Stewart Brand, hardly in the same league, produced the
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first §§ixty—four—page Catalog in 1968 in an edition of
1,000 and, only three years later, churned out The Last
Whaole Earth Catalog (447 pages), ‘which sold over 1%
million copies. Part of the success of the Caralog was
due to Brand’s discovery that anyone cculd be his
own publisher and, in effect, printer. The IBM Selectric
Composer typewriter and the Polaroid MP-3 copy camera
enabled the individual publisher, with minimum invest-
ment, to do all book layout himself. Offset printing tech-
nology altered swmﬁcantiv the traditional economies of
scale. Thus the Catalog could grow from [,000 copies to
10€,000, using essentially the same techniques. When it
was decided to terminate publishing with one last Catalog,
there had been enough publicity, and sales, that the large
- New York publishing houses were interested. From this

emerged another discovery: the New:York publishers

knew how- to sell books, but they did not have the edito-
rial (or techmcal) know-how to pzoduce the kind of book
that the youth market was obviously interested in. As a
result, The Last Whole Earth Caralog was published and
printed by Brand in 1971 and then shipped to New York
- for final distribution by Random House.

Iust as the Encyclopedze was ~not produced by Diderot ‘

taire, Jean -Jacques Rousseau, and Charles de Montes-
quieu, so the Catalog was the result of a group effort and
very much a spawning ground for other ventures. Lloyd
_Kahn, who had co-edited a number sf editions of the
Catalog, pubhshed a manual on geodésicidomes (actually
prepared using Brand’s equipment) in 1970 called Dome-
- book 1, and a vear later he produced Domebook 2,
which, following the pattern set by the.Catalog, was pre-
pared in California and distributed by a large East Coast

H
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publlsher Domebook 2 sold a large m.mhet of c0p1es
o widely promoting both dome construction dﬂd the ideas
of Buckminster Fuller. ¢

The ter“bnoio“;chl Optlm‘SIn of Domebook 2 and The
Whole Earth Catalog had be\,n fueled to a large extent by

" a méeting thattook place in March of 1969. This event
took- piace in an abandoned factory in’ the New Mexico - ‘
desert, not .far from Alamogordo, where the first atomic
bomb had been tested twenty-four years previous. It
brought tmetaer 150 self- styled ‘outlaw designers” from
Drop City, the Libre commune, Pacific High School, and,
of course, the fledgling Whole Earth Catalog which re-
,ported the event in its March supplement. (Stewart
Brand: “If T had to point at one thing that contains what
the Catalog is about, T'd have to say it was [thP Alamo- -
gordo meeting].”) Most of the individuals concerned hade
built donfes, and in fact they met inside a large, portable—
geodesic, but the optimistic “agenda,” in addition to semi-

-nars entitled “Materials and Structure,” also covered
“Energy,” “Ma,zr;%’ “Magic,” “Evolution,” and “Cog-
sciousness.’ | \

‘"The New Mexico gathennﬂ was significant for two rea-
sons. First, it was an identifiable landmark which located
a large group of individuals in one place at one time (an-

“Usther tandmark event of that year was the Woodstock fes-
tival) and had an important influence (by their own ad-
mission) on the later careers of the people involved.
Secondly, no atfempt was made to define 0‘15" isplate what
was hanpemno as a “‘movement’ ——if“anvt‘l-in”g, a conscious
attempt was made to avoid proseletyzing. Neither was,
ther g any evidence at this meetmfr of the. te(,hnohysteﬂcs-’
that Were to characterize later meetings; here no“line was
drawn ‘between * ‘oood” and “bad” or “small” and “big”
technologies. The line, if there was one, was probably be-
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‘fween talking and doing. “You hdve to mdke the chdnoe

(43

yourself,” Steve Baer, one of the organizers, wrote “or
you have to shut up about it.”

A few years later 1t was becoming apparent that, in-
deed, there were coming to be many more talkers than -
doers, in large part as a result of commercialization of the

counterculture.

THE ALTERNATIVE CONSUMER

In October 1973 two events accelerated the trend to-
ward. commerc%a}iza‘ltion; the Organization of Fetroleum
Exporting Countries . (OPEC) -more than doubled the
price of oil, and the Arab oil producers instituted a total

“embargo on oil exports to the United States; the so-called

energy crisis had begun. This momentous event had-a

number of side effects which directly influenced the Amer-

“ican youth culture and contributedsto the kind of atmos-
phere that prompted public interest (happily catered to by
the media) in the subject of energy and, as otil prices Kept
rising, in ways of getting “cheap” energy. This was particu-
larly true at the individual level, as householders lining up
at service stations and paying their heating bills, realized
that the energy crisis. was affecting thiem directly and (so
1t seemed at the ttme) 1rrev0cabv the Itera iy over-

,.-'youth cu ture wnh wmdmﬂ}s and %oldr/enewz} became_,_

“news:2. An _enormous "market developed in do-it-yourself
manual% There was a rush to p1ese/rzt all sorts of technol-
ogles as simple, easy to build, afnd cheap, whether ‘or not
this was in fact the case.® e success of The Whole

6 The Handhook of Homeng/ége Power, published by the Mother
Earth News immediately after the energy crisis in 1974, proclaims
on its cover: “Heat your home! Use the wind to make electricity!
Power a shop, house or farm with a water wheel! Run natural gas
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Earth Catalog had brotght a host of 1m1tators both good
. -and bad; the energy %risis, whose effect on the psyche of
. American youth was as great as its effect on the pocket-
books of their parents, prempxtated the expansion of the
o_uth consumer market from clothes and music into

'The marketmg of a life-style, like the marketmc of a
_ soft drink, requires gross oversimplification combined
W th positive user reinforcement. P\'ro_blems are minimized
or left unméhti(’med; the image takes precedence over the
reality; “acquiring is more important than learning.
méncan society has a remarkable capacity to absorb
'ange ” Nora Ephron once wrote, “and then turn it on
its head.” The public. acceptance of what was now st:xrtmg

to. be called “alternative technolomy,r' and which—once

e diate technolooy” to become ‘appropriate” technology,”
" had turned many of the lessons. of the outlaw: designers

~._on their heads. The protests ‘of Brand and other% went
__._“unheeded 7 L

g 'apphances“even your car—on methane tha:t you produce yourseif'
.. Cook'on-a wood burning stove! Yes, there  ARE answers to the en--
. ergy: cnms ..and th1s book - teélls you how to make them work
for you.”

LT A prev1ew of Brand s Whole Earth Epzlog (Menlo Park Cahf

to The Whole Earth Catqlog that met with less

peared in Harper's, Aprll 1974. In the “Soft

. n.Brand wrote: “Welcome to the panacea de-

ere is ‘nq, such ‘thing-2s" a panacea.. Solar collectors,

ane: Trelax amd accept.some trade- oﬁs—hlgher mdependence hlgher
.cost .more Work lower power: lower convenience: higher gut-
: atls_factxon ‘better balance with environment.” Curicusly, this =
statement dld not appear in the final version of the Epilog. Steve-
Baer told the Motfzer Earth News in a July 1973 interview: “It’s
" easy for: these’ thmgs to become cults, you knowe. Like domes have
. become a cult in the counter-culture . ... and wind generators .

"and 50 many thlngs “And onceﬁ thcy do, pe,ople become bhmded to

L

mdrmlls. wind-generators, biosphere-houses, waterwheels, meth- -

L

the energy scare was over-—would mutate with “interme-
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~process was the claim of many books and magazines that
the youth culture now had “its own {cdlnol()tvy a coun-
terpart to its own clothing and its own miusic. The clai
was untrue not only because all three were almost com-
" pletely the product of large nonyouth enterprises, but also
© because it maintained that there were different “kinds” of
technoi‘og)ﬂ, whereas science, technology, and common
sense demonstrated the opposite. Windmill rotors follow
the same dEI’Od}l amic principles as airplane propellers in
some ways they are neither simpler nor less ccmplicated.
But the pmveyors of peopl technology, radical technol-
ogy, Or hofnemﬂde technelogy were selling books (above.
all) on precme y the premise that there was a “new tech-
ology” (cheapet simpler, etc.). Public gullibility being
Wh At-dtis, ard the fact that other experts we%e at the same
time advocati ing the “new mathem atlcs ' the “nouvelle
_vague,” even the “new left,” made it mewtable that this
schizophrenic view of technology should take hold.® This
set the stage for the rather rapid public acceptance of the
categorization of technologies into: small/big, appropri-
~ate/inappropriate, or just plain good/bad.

This fragmentation of technology is quite in opposition
to the pronouncgements of Buckminster Fuller, who once
said, "It is all t@chnoloszy Fuller had felt that the young
generation’s interest in geodesics could serve as a spring-
board to further development. His faith-in them was for-
midable, and.consequently he devoted much of his time
during the late 1960s and early 1970s to addressing the

SThe single largest entry in thescumulative index of The Whole
Earth Cuarileg and The Whole Farth Epilog was for items begin-
ning with “new’”: there are thirty-six entries. For those interested

in such illuminating "trivia, the runners-up were “black’] and
“China.” o S ' : h -

Ay
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~process was the claim of many books and magazines that
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the youth culture now had “its own tech nology a coun-
terpart to its own clothing and its own music. The claim
was untrue not only because all three were almost com-

" pletely the product of large nonyouth enterprises, but also
- because 1t maintained that there were different “kinds” of

tcchnoi‘oov% whereas science, technology, and common
sense demonstrated the opposite. Windmill rotors follow
the same aerodynamic principles as airplane propellers; in
some waysz they are neither simpler nor less complicated.
But the pulz'\-’evo""s of people’s technology, radical technol-
ogy, or homcmade technology were selling books (above.

all) on precisely the premise that there was a “new tech-

noiow (cheapex simpler, etc.). Public gullibility being

. what 4t_1s,_ﬂhd the tcu,t that other experts wefe at the same

time advocating the “new mathematics,” the “nouvelle

~vague,” everd the “New left,” made it inevitable that this

schizophrenic view of technology should take hold.® This
set the stage for the rather rapid public acceptance of the
categorization of technologies into small/big, appropri-
ate/inappropriate, or just plain good/bad.

This fragmentation of technology is quite in opposition

‘to the pronouncgements of Buckmmste; Fuller, who once

said, “It is all t@clmo ogy.” Fuller had felt that the young
generation’s interest in geodesics could serve as a spring-
board to further development. His faith-in them was for-
midable, and consequently he devoted much of his time

~during the late 1960s and early 1970s to addressing the

"The single largest entry in thescumulative index of The Whole
Farth Ca[r:."og ':md The Whoie Earth Epilog was for items begin-
ning with “new”: there are thirty-six entries. For those interested
in such illuminating 'trivia, rhe runners-up were “black’], and
“China.” - # )
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young directly. He spoke on “Hippie Hill” in San Fran-
cisco, at cotleues, hivh schogls, and less formal patherings.
In 1973, for instunce, he addressed eroups of 1,500 to
5,000 young persons on 124 occasions (every three
days!). “Start doing your ow:s ﬁinking,” he told them.
“Pay no attention S'm‘rybody; feeds to
be done.” It is not surprising that s3°F vof the J
vals who are promingnt in this chapter dckmwledged a
specific, personal contact with Fuller as a major influence.

It was Fuller's hope that this generation would share
his “whole earth” E&mu\f and would be prepared to carry on
with the “design science” that he advocated. In an inter-
view appearing in Domebook 2 Fuller was asked if he
thought that there was any conflict between making geo- -
desic_domes by hand and mass producing them with high
technology. Fuller answered that he h1m§elf had experi-
enced the exc ;temcﬁpt of personal expenﬁlpntatlon “but
after- you've done it fgra while and so you really feel it
and understand i, you IIQT@@I that. . . there are more 1m-
portant things to do.” He a?]bo warned that personal dis-.
coveries shouid not insulate the individual from soclety at
large: “1 just want kids not to be disdaintul of the other
man—in finding you_rself you really ought to be finding the
other.” Thm vouth culture did not seem rewdy to make. this

coming dﬂmoﬂe The ene roy CHS]S the Vletnafn War Lhe
predictions of books such as Barry Commoner’s The
Closing Circle (New Yoxk, 1971), and the Club of-
Rome’s The Limits to Growth (New “){ork,""--..\1972),‘r all
conspired to create an atmosphere of gloom. Fuller’s faith
in technology (which he never separated from man) came
to be seen as something hopeless or, worse, sinister.

T hasten to point out that the youth'culture’s involve-
ment Wxth tecimolo Jy had never ‘been as widespread as its
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interest in, say, music. Often its use of machines, such as
electric guitars or motorcycles, was more or less uncon-
scicus. Nevertheless, unlike the German Wandervogel, a
large pagt of whose time was spent campiig and hiking
(wandering) in the countryside, this youth culture was
inextricably a part of technological America. The success
of The Whole Earth Catalog had been due to Brand’s in-
sight (via Fuller) that modern technology cdould be used
by the individual for his own ends. The turning away from -
Fuller that took place in the mid-seventies, was charac-
terized by a change in this attitude to technology in partic-
ular and to modeunzatmn in general. ‘

I have already mentioned the gloomy a'tmosphere of

-that time, toppedyif that is the right word, by the debacle

of the Watergatehscandal that destroyed a United "States

President. The tendency 'in-American dife that followed-
was a search for facile solutions {or facile politicians*)”,‘

search that imeWLSe affected the youth culture. The prag-
matism of the early years gave way fo a desire for straight-
fofward beliefs—the good/bad technology syndrome. The

emphasis on personal experimentation was replaced by a
need to order, to define, to organize. In many ways, the

Appropriate Technology movement fulfilled these desires:
it.was seen as a complete belief systern unhampered by
rudemient; ‘tHete were villains-and. heroes, theredwas some-
thing to belong to. Disenchanted engineers bégan, quite
straightfacedly, to call themselves “appropriate technol-
ogists.” Newsletters, journals, and organizations prolif-
erated. Having created an artificial and unnecessary
fence, it was only important to know, and fot others to
know, which side of it you were on. Techmque had de-
cayed into belief. . -
There was more than a touch of nostalma attaohed to
this renunciation of the machine. There was g d15111u§_10n

.,
\.
AN
S,




-}ébﬂgfli_tioned_;-byﬁthe'present, the téndericy was to
j”f’the'past ‘The qdmiration for commu’niqt China. o

b;ovg: all, the ,nostalgia was réomantic, for it
“into - accou%ntﬁ;;the én.OrmOLIS extent of the :

were a numbe1 of symptoms of the “shift. Kahn $
'___o'Domebook 2, called Shalter which he edited

- -e__y__mxcal of ear 161’ dome—bmldmv eﬁorts notabiy in
' 1Cle by Kahﬁ eaﬂed “Smart but Not Wlse ? “uller o
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S endorsement by Buckminster Fuller. What was s:gmhcant

'_-‘thls position.

. ‘Brand’s Whole Earth Epilog, which followed h1s Last.
"~-'Whole Earth Catalog, contained a new section on. “Soft
- Technologies,” adopting a term that had become fashion-
'bl_e in Britain.* The British have ‘always imptessed theit.
American cousins (unduly, in my opinion) with their glib.
itish, not Amegcan “Soft,” “intermediate,” “alterna-
e,” “radical,” “low- -impact,” “eco-,” and “appropriate”
dn be misleading, for the contribution of t‘le British

: phshments were mainly American. The focus on solar and
- wind energy originated in California and New Mexico
" “communes. The first expenments in new types of house

‘construction were l1kew1se American, initially domes but

pﬁblications‘ There was something faintly ludicrous about
‘a high-powered United Nations byreaucrat holding aloft a
"i'_pubh..atlon that had been produced n sornebody s garage

empted to relateiit to the feminist movement. Others use it in
\position “to “hard”—after all, who wants hard if you can get
__":'In another but related context, Peter Berger has used the

'z 1011 that takes“place within the youth culture and that produces’

" {The Homeless Mind, New York, 1973). Presumably, if.

-.-__ually ~exist 1s dpothex mat

_:later “handmade.houses,?’ the latter closer to AT ideals. “
. The Whole Earth Catalog became the model for many

onoues and it is no coincidence that the lexikon of AT 1s '

P

; dividuals ‘used . to having their opinions respected by all
] slgmﬁcant persons around them, and generally unaccustomed to
: _arshness, suffermg or, for that. .matter, any kind of intense frustra-:

- was Fuller’s estranigement from current-fashion in takmcr '

all '-appeared for the first time in British PUbhcannS This -

oui’h culture was largely cosmetic; the acttial accom-:

'-"10 The use of “soft” has many connotatlons Some wrzters have '

“soft socialization process” to describe the kind of sociali- -

L2

Berger is r1ght such “soft” persons would be attracted to a “‘soft” )
echnology Of course, whether or pot such a technology could ae:




r has been’ paztlculaxly critical. “What is Appro—

N

e

% .
_;dream the converse was not nececsarﬂy Arue.

‘_“‘n_oiogy’?” he asked “1 ﬁrst heard the word

I the approyrlate technolo y t@lk xsl_-

| I Wouid 11ke to close thls chapte”r w;th an autoblo-;-
phxcal recollectmn .Durmo the 19605 ‘as an archl—;_
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"-toerether in a short film on technology and cjlevelopment=
Cultural heroes tend to live in_different, and insulated,
':'o'rlds They rarely confront each other; after all,. they
e supposed to have the final word: and confrontation
migh 1e_ad to drsaﬂreement Nevertheless there is 'a mor-

rth E F o(;humacher’? }
vitn; ssed a meetmg of these last two on Febmary 26 o

gun ght.at the UN corral » The rarefied atmosphere of

U ited Nations drscourages arguments and in any
ase _:Sehi_;_macher_a_nd Fuller spoke consecutively, tg an: "’
-;audiér}ce'rat‘ier than to*each other But.it w}@s a confron-. . e
©tation of sorts; the only’ trme to my knowLedﬂe that the T
"tWO meft, o . . o :
~ The: contrast between the two ﬁggres was “striking: |
4 humacher the ‘*Brmsh cm} servant, the survivor, spoke -]
L ut‘ reducmg the scale of technology, addressing- the e
roblems of the poor, hrs dry, self depfematmg humér -

dern hfe in general “I belong,” h’e sard by way of
10 ,_'-."‘to what is undoubted],y the\],e est forrn of

cher's and Fﬁﬂers statements afe froru tapes o”f Ao
amze_d by the - Preparatory Plannmg“‘»Group for the
C-onference on Hurman Settlements, part of - the
ironment Program This meetmg was related to :_
‘on. Human Settlements held m Vaneouver in




on"‘""tbhe problems of the :mh countnes and the sc;emtxsts ‘
'_;jand technologlsts far leqs numezous ot the poor countries ~ "’

ERS

p”@ke of rich man’s technologv and poor ‘man’s
ogy. ‘All’in all, he omitted many of the contentious °'
ssues_:graised in his book Small s Beam:fu! (Wchlch had
p'Ubhshed the year before) and hmited hlmself to
,_descmbmg intermediate technology.» . - . L
o “Buckminster Fuller spoke, as he* often’ does for an, ex— i
~ tended period of time. Though he was at:this time sev-.
~_enty-gight years old, it ‘was,the first time he had been in-
';'_'Vlted to the United Natlons and one could’sense that he

_jdid not want to waste the opportumty Using maps, he
' t_'ovef '- the twentleth century developments that had

;

trouble ” Fuiier acknowiedoed- b(iLaLSG the sys-

ntmg, of buﬂdmg, of makmo decisions were

to tl;ae new cond”iuons A threshold had_
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done. You certanﬂy dont deswn an alrolane or a rad10 o
[set'by asking yourself how am I going to use up waste
material that nobody wants.” -On self- reha"lce “All of
__.humamty is dependent .on all resources ’ On labor-inten- .,

-‘.-Slve technologv' “1 fow‘ld a really- great WOITY In lookmd
at your agenda: ‘where 1 saw you talking-dbout . ., . using
_g_aste Iafbor . in the first place I don’t want to ever .
nk about Jabor fhat way any more. Man is not here for [
uscle work at all he is here‘ for his head work [my

0 'e_ g1 eat pohtmal bames up to now, %vhere;p'eOple are
"en__beholden to the pohtxcmn for the ]ob that he - ar- L

»:

)

: ‘Makz is.not here for-the muscle work at all; he is here
for  his head work.” In .a smgie sentence Fuller had
.:touched on a vital distinction. The late pohtlchl theorist
‘Hannah Aiendt characterized two aspects of: t}}e huma'n_ T
- ¢ondition which she referred A0 as animal labo\rams* and
‘homo faber. The former represents those aspecfs that oo
relate to the physical world, the biological” processes of
'_?the human body, and especxally to the natural worlt that o '
i U ds' man, Homo faber in thlS charactenzatmh rep«

el those aSpects that deal with the. artlﬁmal woﬂﬁ\
_that 18 created by man. Arendt gives a dESCflptlQl‘l of "
omo. faber,.mqn the maker in The Humian Condition
_-;"(Chicaoo 1958) “his mstrumentahzatlon of . thei‘_'world k
‘his conﬁdence in tools and-in the productmtyu"of the = .
aker of @{tlﬁcxal objects; his trust in the all- comprehen- o
i nge of the means—end category, ‘his conviction ‘that g%
every 1Smue\can be solved and every human motivation re-’
_s-'duced to. thé prmmplﬁ of utlhty . his equanon of intel-
ence_?wﬁh mgenmty ﬁnally, h1s ma‘tter of fact
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e It is qulte 0bv1ous that Buckmmstel Fou ler mcorporates

-many of thevcharacteristics that Arendt ascribés to homo-

‘:"__‘;;.1_faber It 15 Qerhaps less obvious that- E. ﬁ Schqmacher

. reflects many of the concerns - ‘of the other side of.the _
-f;,;.human condition, " that of animal Iabomns Whmeas for
‘5‘7;’Fuller ‘the world could not “run ofit’”’ . of matenals sgnce

L _theqe were the rPQHH nf hﬂl’ﬂ_ﬂh Fﬂbl‘l(“‘iﬁﬂﬂ m)f ﬂf na»fure

~for Schurfiacher, natiire’ was. the- ¢ p1omder of all good

.___.thmgs and what it had “oiven” it could “take. away

Unlike Fuller, Schumachm did not 1dent1fy with " moderd’
technology, if anythm he felt thxeatcned by it. Was it a,
coincidence that whereas Fuller S. rec1 eation, is sailmﬂ (his
boat a sophisticated racmg skoop is called Intmnon)
_S(chumacher ligtéd “Gardenmg as His hobby in the Blmsh
Whos Who? BT . ) SN

A Pelhaps I am maknw too much of the ammal

"'laborans/homo faber. and Schumacher/Fu 1er analocry *

'Arendt s distination was, ‘after all; a phjioqophiccﬂ orte and’

 not to be taken. Hterally, and the meeting of thése’ c,ultxfral
heroes was, finally, acmdenial and. of S wht thtoncaI m1—

_ bortance But the paraliel sgemed tey me t’nen as it-doed

- noy; too strong to ignore. The struog e between low and "

' =;,h1§h t”éc&i}ology, ‘tHe ev1den? ‘contrast  between Schu- -

-macher and Fuller, the du’ahsm that. permeates AT—all

: aré rooted in a deeper confhct As far as Schumacher and

“-_-thq Appropriate Teehno!ooy movemagnt was¢ conterned,

&

3' 'man was not here for, the head work,?he was here for the

e ‘_-;muscle wprk or At Ieast it was the muscle: work that per-
.,.'..'-7'--m1tted him to be here. Fuller wanted: man *to “do. Wﬁat
yneeded to be done; S¢humacher wanted him t(} be happy. -
 As Ilistened to Schumacher, and then Fuller, speak, I
"‘_‘reahzed tﬂe Califormia’ dream was ovef. I have gOne on, for:
~ some length about thle encounter becauqe it was & kind “of
Saronwwl}at is, in Zen Buddhism “a moment of -enlight-

\{“a
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‘p?et by Ei:vw Feghﬁoimv untﬂ me ne xt ch dpm i‘or me mo-
men{ v 13 sufﬁ" -“f'_’ﬁ 1t 10 rewgmze ‘that this amumant poa s

L&is. m.nd machines "gr-eﬁn‘muses wneus pedal- },o

and so ORn. The Gr;’*m of thev‘ devmes 18
'- *{mm P‘"Sq igveleged "counmee (w hat used to -

'r..‘xan%“tm‘e 31\? pre-
bly thari VEry, 1ar€re piaﬂts T‘ms in examining

Jmology too closely, one runs the risk of
ezmei that the connection to AT is ma girﬂ or

g n 10 & tautological trap—that is, of ¢ Szdegmo
niy successful apoio‘pria’te techng ’f:;.‘g‘i;es .ﬁa{@.l_rvaﬁ%
dppmmmte ‘ : Sl e

If AT is to be taken seriously, rf it- 1‘% Lo %‘1 I z‘ts H-.ﬁ
seriously, it must be able to m@dl’ﬁy ztaeitw on the, brms of °
experience. If Appropriate Techiolog v 3s: unabie or un--
willing, to do this, it will f@under——h e SO mamv ‘protpst
mmememb—}ﬂ a sea of self- delusion. Thls will lead to the
sﬁuauon \?@761’6, el parapnrase jaan- Francols Revgi an .

are ﬂre‘?crred C

agproprzafﬂ technology is net requ;reﬂ in tha short H‘"l to . .‘

do betger than other. technoiomes it is in<any. event sHpe-
n@; because it is a good tezhnolog gy, whl?&i}‘:’ g ofhm%,are

bgdw technologies. I criteria of efficie CRey, - ;Iﬁdﬁ.l(,tl\fltyj‘
economms DIUﬁthlEh}g and (above.al ) copnton bum,"‘

W Lot

g .
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~ “are abandaned, there is a risk of reducing all to simply the
ideological Jevel. Perhaps this.is happening alréady. The
crucial question should be “Does AT wdrk or doesn’t, it?”
. -Carl Riskin has written in the context of mtermedlate
technology: “[It is] a general argument-buttressed with -
SpeCIﬁC examples it carin®t be accepted or reJe(,ted per se,
but mus;\ be evaluated in the coptext of the pre-existing .
situation as well as the: de&xred speed and scale of
change.”? Riskin points out the crucial factors that should -
“be e‘ankxdered when desqnbmo‘ a technology: the eco-.
- pomic and Soc1al urcumstances thaL surround thewtech-
nolovthhat is, the historical factozs the rate of chanoe ot
developmem and the scale or extent of development All
. these -constitute the - coftext for technological - develop-

ment. Thus, in order to learn something about a particu-" -
lar technology, it is nécessary to look at that technology
in a specific context, just as"to learn something abodt a,
political belief, it is necessary to examine its apphcatlon in il
a pamculaz country, - ‘

, There-are a number i dliﬁcuftles n. 1denf;fvm0 small—-
scale technologies in action. In spife of the fact that & re-
cent World-Bank computer search turned up over 9 ,000
titles dealing with “appropriate technolog y‘“ﬂf‘t}ere are not
many studies® that deal in detail with the social and eco-
’norjénc successes (or fallures) of appropriate tec’?nolomes
The reasons for this dear th of data are multiplé. First, the
concgpt is new and hence most projects are too small, agd
\. too recent, towarrant.conclusive study At the same time,
e résources of most AT groups are ghrmted and hence
follow-up studies are rare—most documentation describes®
only the instaliation pxoces not later performance. Fi-
nally, as 1 hme shown, much of this activity takes place

24Smalt Enuusfr;f and - the (hmecfe Modcl of Deve]opment”
China Quarterly, No 46, Apn]/June 1971 B » :

13
3
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under the guise of blhteral ald where diplo rn"ic,v tends to
replace science. Scornful references by Third World bu-
Teaucrats to “rusting windmills” hint at shortcomings, but
docugne'ltltion of sudq failures s virtually nonexistent.

I hawe not included dhy proposed or speculatory proj-
ects. These meke intriguing and exciting reading—some
have beén reproduced so oiten that they might be consid-
ered “real”’--but paper Utopias cannot substitute for ac-
fual expelieﬁlws For somewhat thé same reason, I have

- not dealt with. what are- called “demoqetm ion projects.”
_The aim of demonstration pro;;?f is to show, on a small
scale, what might be possible a large scale. They are
ssually sponsored by organizations (the “demonstration
project” is a United Nations invention) and are frequently- |
designed as"wea\:ily financed, public relations gestures,
“often large pedestals for small statues; as-a° result, such
initiatives tend to be cut off from their. SUE*‘&U“}dm”S and .
freauen ly have limited scientific value® The public sue-
cess of Schumacaer s Small s Beautqul and the visual ap-
_«peal of devices such as wind machines and ;,om hardware
has created a‘tendency among governmental and interna-
tional organizations to promote AT demonstrations in lieu
of supperting sericus efforts.* This is not necessarily the

8 Dr. Mich ‘vicuarry, of the Canadlaq Int°rnat10ml Develop-

ment Rese arci" Centre, describes a visit to a UNICEF demon-
- stration center of -appropriate techmologies for farrhers outside
Nairobi: “A myriad of gadgets are on display; only a few are re-
ally relevant. Lmortmately, management of the-Unit Is UNICEF
and not Kenvan dominated. Less than 5% of visitors io the Unit-
have been Kenyan farmers; the vast majoritw of visiters have been
international trav&ers representing the UN, other dew.lop—nent
agencies, and local burtﬂaucrats from Nairobi.” McGarry, “Appro-
priate Technology in* Civil Engingering,” paper presented at the
1977 Annual Convention of the Amencan Soae y of (,;wl Engi-
neers, San Francisco: .

* Joseph Hanlon, a British science Wntr,r visiting the Centre-for =

7 o
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fduit of th@ prammoners who are often’ pawns of a polm—
Lal uame g : e

The Spmm 1975 issue éf CoEvolution Quarrm ly, con-

tains 4 reveanmo letter by a bio-gas, enthusiast who had

embarked ona tmnkcontlnental jOUInEU to visit a number

of prom mem author-inventors i the field of bio- Qas tech-

nology. He mported that of all the digesterg he saw, only
one actually produoed» cas and thit he had the impression
that the majority, including some that h ”d been the sub-
ject of de-it-yourself pgmphiets had nev 1 worked at all.
Nevertheless, and-in spite,of the fact th '-*lusﬁ,,fcahnology

“‘:(

sal <olut1on o
" A recent project in Punce Edward Isla onkored by
the Canadian government as 4 dem onatlation “for the

1976 Vartouver Habitat ‘Conference on- Humdn Settle-
ments, has received wide publicity as a reai working-so-.

lution® In some wa yg it'is that, but it is also a hi ighly sub-

sidized example of “gutonomy” which is neither a total-
- success teahnoloc»ic’ally nor an eﬁectlve demonstratlon,_.,

focally." o ‘

Alternative Technology in Machynlleth, Wales, describes wind-
mills, a bio-gas plant,- and an energy conserving h%% .. but ‘adds
that “many of the devices work poor]v or nOt at a A member
of the AT ¢ oup, which is supported by industry, admits that the
windmills are “more touristy than practical”’ S@e New Sczem:st
October 27, 1977 r”

|",
i,

5 A flagrant example of this was the mqtallat]on of 2 much-"

publicized-solur heater at the presidential grandstand in \’\/Lkshmﬁ-
ton, D.C.. during Jimmy Carter’s ingugurasion in Janumy 1976.
less pul"liuﬂ.d wus the fact that the heater rcfuscd to function and
U'mt presidential lup robes saved the day.

FThis expensive building, referred to by its *designers as “the

';'A‘ri{._”"hns; huad jttie tmpuact on the local population, which has .
mintmum access; physically, intellectually, or economically to the
- /

i
3
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Another project fhat is supposed to be a successful ex-
ample of “AT was the promotion of focal self-reliance
through urban gardens in a poor- dlsfr;ct of & a%hmgton
D.C. There are.indications that- althouﬂ “this” pro;ect has
attracted ‘wide-dttention in the press, it has been largely-
ignored by the local populatxon whlc"h was ostensibly to

PN Al ala o2

L,U.-Jli.).l.lbc llb wllC‘iLULC . s -

I have tried to choose examples Of technologies Wthh
- are, either commonly associated with AT or that exhibit
© AT criteria and which have been studied in a pdrticular
context and on a broad scale physically, but eqpecialiy
" over time: My purpose is not to describe the technologies

o themselves—this -has been done many. times before—BTt to

_throw some Fifvht on the.-economic and social dSpyté of

“these tecnnolomﬂs Are the social and economic effects of
appmpmafﬂ technolggies predmtable‘? Are they inevitable?
And, in a more oencral way, are all t‘]e criteria reahzab]e

-+ in practice? -

This 1s not an exercise in technol%gif‘al j\frismrudﬂnce'.
In spite of ‘the populanty of f“technology assessment,” 1
do not believe that it is possxbfe td redch any final deci-
sion on the éffects of a technolooy As Langdon Winner,
_ﬁprmect Rightly or wronﬂy, ‘the 1slancfers exhibit a high degree of
antipathy for what they regard as‘“‘a group of Americans heaving

money out of the government” (Macleans, May 1, 1978)}. For a
; vanety of reasons, some political and some techmuﬂ the provin-

rellance was abandoned, the technical ; §pecis (greenhouSes, hydyo-; -
ponics, etc.) were played down, and ihe project responded to tRe
- actual expressed desire of inner-city people which was for garde
Jing as leisure, not as cultural secession; see Ron Alward et al
"«Roofmp Wastelands ( Montreal, 1976)
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: ..‘Qﬁﬁlgtdnt plOf@‘iSO] Of pOhthdl sueﬂce at the Massa* .
chusettd Institute of Technol logy, has muuttcd in Au- "
'tonomous Techm)logv (Cambridge, Mass., 1977), the
'WhOLE;v"”LH'[ bout unintended consequences js that they
ar¢’ not intended, whether or not they are “‘good” or
“bad " Likewise, the effect of .actions, human or nonhu~
man, technological or, natural, is mﬂposelble tor fogcteil
‘sinee_‘the effects continue indefinitely, ‘as the famous
‘thyme about the battle lost as a.result of a missing horse-
§E10@ nail ilustrated. '

N

gfﬁ GAS IN E’VD!A

'Thm Baedeker of AT bc_crms in India. The Indian expe~
nepces with AF merit serious study for a number of rea-
son‘: First, there is the continuing presence of Gandh1 the
nemes;% of modérnization and an early proponent’ of a
' popuhs‘t approach to the uses of technology. Gandh

mﬁL}ence isnot only hxsioncdi but also’ contemporarys his
ideas have consmtent}y .played a roie in Indian pof1t1cs

sm{:eﬁoh'c death’in 1948. This mﬁ'uence was felt in J-Series

of five- }ear plans from 1950-65; an. lmpomant component

of which was the Commumty Development movement, a

village-level, povernment-organized plooram ‘of devel lop- *
ment. The scale of this movement rwaled the Chincse
~Great Leap Forward: by 1965 over half 5 miil iop villages
were involved, about 300 million persons. But the move-
. ment, did not have the desired effect, in spite of the enor-
mous effort involved. It was not successfyl in ehmmatmc
the social differences that eXisted in the villages, nor was a
government-regulated program easily .integrated into the
tradmonal closed communities. Perhaps because it was
too amb:tiouc and perhaps because it underestimated the’
-probiems involved, the Community Development move-

°
4
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e ment Fas bePn generally ]udﬁed to.have been a failure®
- The symptom of this failure, as'in the Great Leap For-
| ward, was an inability to increase food pro
L. acterjzed by reduced harvests. "

The Community Development era did.resulf®
tablishment of a number of orgamzatlons which were to

deal specifically with what was then called “village indus- -

| - try”-and later came to be called “appropriate technol—
L ogy: ” These groups have contipued since their estab-
l - lishment in the 1950s and ha’(rf-* been active in developing
| and populanzmc a/atfmber of technolooies foremost
among which is bio-gas. - ' '

~There are two widely held misconceptions a’Bov.sz;=

bIO-UE},S technology: (1) that it represents a new and un-
“technique (for producing power from agricultural
"-?--.ﬁvastes) 9 and (2) that it is a solution to"the problefus of
- the rural poor. Neither of these statements 18 true.

The productlon of a combus‘uble Uas contaanmo meth—

.or bio- cvas) from a mixture of cow duno :
manure was plonepred in Germany, where,,ga number of"
large plants were producing it during Wor’ld War I,
particularly when petroleum ‘was in short supply. At the

. -same time, governmem institutions in. India began de~“

g

velopmo smaller, domestic-size bio-gas digesters for even- .

tual use on farms. Although the German ,work was more
“or less discontinued. a«ft'ef the war, by the.1950s a fairly

" 88ee, for 1nstance Charles Bettclhmm, Indza Independent, trans
W A. Caswell (\Iew York, 1968).

i - Y - .
1 " . . . ‘ . .
. % . . . R
. - . #
: ’ . o ~ : . o T e
. N O

9 For instance, “Another very 1mportant fuel which has not been

adequately developed or exploited is methane . . .” (R. J. Cong-
don, ed., Introduction to Appropriate Technology [Emmaus, Pa.,
1977]); or, “A further ecologxcally sound source of energy which

. has been little ‘used in the past, is methane gas” (David Dick-
Son Alternative Technoiogy [London, 19741).

[

.
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ARMING TECHNOLOGY _

~ There have been"\gnany éttempt's in the less developed COLIh__tI’iCS
“to improve agriculture. Rice fields are generally harrowed with
ox-drawn plows if Indonesia, as.in most of Southeast Asia.

i

. N : 18

thd-operated 5-6-horsepower cultivators have been devel-
oped at the International Rice Research Institute in the Philip-
pines, though they have not yet found- widespread application
(18). |




Small tractors (197, hardly very efficient with their caterpillar
blades. have been developed in China.

19 ‘ ‘-

Hand threshing of rice is widely practiced in the less developed
countries, as it was in preindustrial Europe. Even such small
mechamcai threshing machines as this American model repre-
sent an enormous advance in productivity (20).
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Hand grinding incorporates many of the characteristics of
preindustrial agricultural practices: a minimum of technology.,
low productivity, and a high degree of physically debilitating
human tabor. The hammer mill represents an “intermediate”
level offinillin/g technology (21}, but can”it compete with the
roller miil, a “modern” machine invented in the 1870s?




-




and "cpn_témpora'ry versions, _sﬁch\as;_this one designed by Hans
‘Meyer (23); have been tested; though not widely used. The
traditional fan mill can only be manufactured in countries with
. ’ ) - - B - - & 3
. ! ¥ i . o » 2 ’




a sol;d 1ndustr1a base, ssuch as Australta or South Africa, and .
the airscrew- type Brace windmill*(24) likewise requires a rela-
tively high level of technological accomphshment A medium-

Ut




Pl

25 ' .- _ '. ” I P . \‘ .:V Del N‘ )
level example, more powerful and durable than the'sa\il_ mill
- and less sophisticated than the fan mill or airscrew is the verti-

- cal-axis rotor from FEthiopia, shown®here with its inventor,

- Armando Filippini (35). | i .
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much cheaper solution. The one in ti q
by its d_esigmeg, V. S. Natarhj. is made out of a plastic garbage
ess than $2.00 (27). '

\

~bag and costs




- COMPOSTING TOILETS AND SOLAR HEATING -

‘.';The" apparent suecess of ‘the North Victﬁamése com'postizr?g-‘
toilet was.due to a comprehensive approach to the problem™of .
rural health, & social rather than technological strategy (28).

T _- Jv'} : n': B ° - N ! .. . .‘-_-‘\‘:!_
: . . i . 8

Qom"pﬁsting toxlets céh;"be_ 'a‘s'f'-,si_mpl,e; ‘as the Matson/_ Warshall

““drum privy devéloped-in riorthern California’(29), or as com- -
~‘plex as the Bioloo, a product of that mythic land of ecotechnel-"
agy,Sweden30). - e b T -

s
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‘The existence of low-, medium-, and high- technology solutions
to solar house heatmg points up the danger of oversqmphfy
ing the distinction between technologies. Active solar- heated
houses, such as this one in Quebec (31) are rapldly becom\ng ;
a status svmbol for the relatwely wealt Passwe solar hea'mg \'."
I‘eC]UII'ES consuderably less investment, though performgnce Is

- « . .

e
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conmderably less efficient. It is probable that solar- tempered
houses such as this example from.eastern Canada (32), which
uses a south~or1emed greenhouse to trap the ‘neat of the sun,
ill prov1de the so lution that the vast majoﬁty of people can
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EARTH BUIEDING

“Barth building exhibits varying degrees of complexity, sophis-
“tication, and.cost. Tt is particularly chéap when used a% an nfill
 with bamboo_or wood, as this example from Malawi illustrates
(3 A ‘more expensive technique requires the “addition of

. % .

33
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cement to earth. This mixture can be used wjth a manually
operated block-making press. the Cinva-Ram, actually devel-
oped in Colombia but shown here in a Liberian village (34).

- - "
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large 1ber of bio-gas plants begah to be built in India.
Sever?&%smn countueq followed India’ 5 example, and 1t
18 estuﬂud thay 18 present there are about 36,000 plants

- 80, OOQ to, 200,000 in Chma Thus there is extensive expe-

does not support. the ylew that “biogas will have an wa—
- ous positive impact on the deve]opment of the rural aréds
swhith is a vital factor in reducing rural- *mgratlon to urban

| -_Technoiogy (Ottawa 1976) clajms.

teristics of bio-gas technelogy: there had to be a mini-
mum number, of cattle to provide dung, there had ‘to be

already some significant use- of fuel to warrant - (finan-

‘there had to be capital -available for the construction of
- the. plant which, irt. 1978, cost between $100 and $200
3 fm a s‘fna géﬁomestlc model. It was Subramanian’s ¢onclu-

Fsiop t on the Indxan expe nce people who Have $0

: “Bmﬂas System? »,lmyAsaa A Survey,
mn- Andrew FATHR
nology in t

in India 27,000 in South "Korea, p::md anywhere from .

rienge i’ usmg bio-gas technolo gy for the last twernty-five..
_years, and, in many cases, there is. extensive scientific doc-
' umentatmn as well Unfortunately, this docu,mentatxon '

- centres,” as  the Canadian Handbook. on Appmpnare

. Dr. 8§ K. Subramaman an Indian - engiheer, h'lS pre-
pared an exhaustive study of bio-gas te(,hnol()ﬂy in Asia,.
~which includes its impact‘on countries of. Southéast Asia
_as well as on: India. 10 He observed a number of cha1ac- :

cxally) the *savings” in switching to bio- -gds, and, finally,

land available-for disposal of the sludge, there had to be -

@

;d’ﬂ,”BrOQa? Tech- .-
, jé'wew LOUdei )
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~ the teghnolooy The bio- -pas dIQLStLI‘ produced large.

~amounts of sludge, rich in fertilizer valuc but difficult to
transport. Hence%n!y farmers who mw«édrwc fand par-
cels on which they live could readily use the fertilizer.
Also, the economlc viability of the bio-gas investment was
‘at least partl? based on consuming the gas, which presup-

- posed preemstent high Ieyels of fuel consumpﬂon which %"

. the impressive numbf:rg of inst
'-Korpé (Chma is a separate case) 1L To a vely Iarge

| f-temal mducement In IndLa credit of up te 100 p
"’;Was given until fairly recently, and in Se&uth Koea be-
_ tween one third and one half of the construction cost was
spbsidizéd. Subsidies have now been either reduced or

ithdrawn in both countrles, with: a resulting drop mk

I3

*, blo-gas mstallations N
~ But there are also technical problems BlO gas produc—
tion iy propertional to temperature, and falls drastlcaHy

during the winter. Thus, in South Korea, where plants are :

simply shut down from December to®March, biotgas can
provide only 3-6 per cent of the house heating, though it
does provide up to half of the cooking fuel. The Planning

Research and Action Institute in India began its bio-gas .

program with thirty installations. After, one year, less than
" five of the plants were- working; the rest had been aban-

11 There is very httle documentation on s%)aal and economic im-
plications of the Chipese experience with bio-gas. A useful source

for technical data is M. McGarry and J. Stainforth, eds., Compost,
Fertilizer and Biogas Production from Human and Farm Wastes

in the People’s-Republic of China (Ottawa, 1978). On the basis of
India’s experiencc, 1 wowld hazard a guess that the majority of

"bio-gas use in China would be by the richer communes and vﬂlagc_

cooperatwes f
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doned uther becat;,se msufhe;ent gas was pzoduced or not
enough cow dung was' avculable * Later work dltcmpted
to. make sma ILA dwest?ﬂs but’ ploduus-on of gas was. stil]
irregular, soaring in  the %ummm iand tal!mo in the I

Wm‘ter 13

The reason for choosmOr to use bio- gas has varied n
different countries, but theré was no indication.that classi-
cal economic theory Was being discarded in favor of
" soime new deve }opment theory. Though in someg counthe-s

Frthe value of the gas predominated, in others it was the

value of the fertilizer sludge, and even convenience of
public health advantages; in all cases, the final, judgment
was based on the best return for the investmernt. Likewise,
the local economic environment pla yed' a big role: in
South Korea, bio-gas technology was encouraged by state

grants and loans; in India, the high cost of kerasene after .-
’.f°the 1973-74 energy crms encouraged construction of

bio-gas plants {over 70, pex cent of pmsent plants were '

" built after 1973). ' g

But blo—oas technology has also ha? somef unmtended
effects. In general, since. bio- -gas plants have been built by
farmers from the . middle ‘class and above, economic
diffierences have been exacerbated and. not rollified,
much like what happened during the “green revolution.”

‘More specifically, since cow dung has aeqmred a higher

value, it is no lonﬂer freely available ‘to the very poor,

' _Who prevzously used it as eookmg fuel.

=y

Indla Whlteware Manu‘facturmg and the Development of Home
meg Technologles ” from N. Jéquier, ed., Approprzate i’echrzol-

- ogy: Problems and Promises (Paris, 1976).

L8 Bio-gas production in India may exceed- demand in summer

: months H- no storage eapacn’y is available, as is usually the case,

the extra gas is simply burned off, often-at night. I am indebtéd to
my graduate student Mahendr'uShdh for this personal observat:on

-~ ,&‘
) ) . *

e‘g
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" 1In India: A Wounded Civilization (New York, 1977)
V. S. Naipaul described attempts to modernize traditional
“ devices: “Afier three thousand or more backward years

| ‘Indian intermediate technology will new improve the bul-
fock cart.” What have been the results? In December

to Lnov?) definitely, but it is likely-that the high cost “puts
'the Dulloek cart beyond the poor peasant ‘who now uses it.
. He is worse off if bullock carts are mode1mzed 7% The
'__'upgradmg of indigenous technology often means: that

~ craft manufacture i§ displaced by industrial or semlmdus—.s

trial manufacture and, as in China. during the Great Leap

* Forward, when small- -industry was established by siphon-,

ng- oﬁ‘ the physica | and huinan resoyrees ef rle ex'istiﬂg

| fplaced the tr*admonal wood-wheel craftsmen L
The Indian approach to appropriate ~technology is .

“'heavﬂy larded with polemie, a revived Gandhism - en-

sprugg .up in a number of locations, though their impact

= f_h jot been significant, partly because of a lack of sup-
* port . from t‘qelndzan establishment and partly as a result
. of thezr own zsolat;on from the rural areas and their prob- -

14 V VyaSUIU of the Indian Institute of Manageinent quoted by

| 1976 Firestone-India announced a mew product: a ‘bul~
_1ock—caf’t wheel fabricated from steel with a solid rubber
e “tire. There are 13 million bullock carts, and their carrying
- capacity will now be increased by 50 per cent; of course,

| the cost of the new tires is more than 50 per cent higher
than that of the traditional (vooden wheel. It is too eally

couraged by European visitors. Research groups ‘have

Joseph #anlon in “Does AT Walk on Plastic Saﬁddls?” (New Sti-
emm,_May 26, 1977). According to Hanlon, the mdm motivation

for [he rubber bu]]ock cart wheel was a glut on the rubber market;
~_More to the point, many Indign bullock. carts -already. th%UbbE["
' tires cmd the had for some. 111115:

3
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lems :An article in the New \./i{, tist (June 2, 1977) de-"

l‘,lu S

LAY

scribed,a windmitl. built by one of these umvergltyf groups:

. the sails were made of jute; all the materials, except for

the hearnws were available in any %maﬂ Indian town; it
operatcd a water pump that was “mﬂemously made from a
modified scooter tire. But how useful is such a windmill
- project? Except for the coastal areas, there is no wind at

allin India fromv October to February. The estimated cost:

. of the windmill .and pump are simitar to, that of a srnall
bio-gas plant, which experience hds sho\wn capnot be
afforded by any but the richest farmers. The dev1ce

- though 1t will probably receive praise and coverage in the

Western | press, is not likely to make much impact on rural
India. |

AT in India over the past two decades has been seen as
a cause, célébre. The teachings of Gandhi and the pro-
‘pouncements of Schumacher have been taken ,_hturally.
“Appropriate technology is a good technology; it will be

successful because it is good.” Unfortunately, it has not .

turned out that way. Two small examples: small- scale vil-

lage production of aluminum dishes and’ utensils received.

govemment support. A few years later a large manufac-

* turer began producing anodized aluminum products easier

to clean and more scratch- remsta@t The village-level alu-
mmum industry collapsed in six months Soapmaklng has

“been part of village self-reliance programs since “the -

1940s. The problem has been that the very poor do not
buy soap, and.those who can af?ord it are prepared to pay
~more for the nationally advemsed hlgh quality product:

Lest the reader get the wrong n'npres*smn T hasten to
add that these failures are not necessarily the failures of

~all small industry in India. The Indian government has

s

-

~ promoted small-scale industries in various modern sectors

o
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with commeaabe QLILCE."%'% These -aye as lmprcsslve

their own way, as the more publ;uzcd Chinese exczmplec‘l

and, like the latfer, are appm’m hed -with a good deal of
pragmatism and the emphasis on productwny rather than

. job creation. Unlike the vﬂla‘oe t¢chnolog:y sector, they aré

" characterized by a mm:mum of 1deology, w‘nch may well
account for their SUCCESS: ' '

The evidence so far indicates that AT in India has been o
- .a failure for two reasons. First, technical and economic:,
" the. AT devices have not performed ‘satisfactorily, have
- often beenm too expensive, have produced unmarketable
f;"ﬁ'goods or have been concerned with marginal problems.
='-_3-"-_i__"”1“here 1S an anortdnt lesson here, Good mtentioﬂs cannot.

" replace good science; it appears that In india polemical
‘considerations and mﬂuence from. abroad have out-
weighed commof sense.

¢ The second reason for the fai}ure of AT in Indla ls'
more complex. It resides in the belief that social reform

can come about as the f.esu!t of technologlcal inno¥ation.
There is nothing in the Indian experience that supports
this view. In The Challenge of World . Poverty (New
York, 1970) Gunnar Myrdal wrote, “Better séed grains
can certamly not be a substitute for agrarian teform;”
and this could be paraphrased as Better. technology (of
“any kind) can certainly not be a substitute for social re-
form. Landlcrd1sm powerful rural elites, conservative
- banks, and rapacious mOneylenders all conspire to main-
~ tain the poverty of the landless peasants These social and

political problefns require social-and pélitical solutions; it _

-is both presumptuous and naive to believe that gechnology
alone will have any effect in a situation such as this.

It 'is a mistake to. confuse social - change with" social
reform. Technology is likely to infiuence the former; it

§

S




¥

ERETE "
”

 "COMPOSTING TOILETS IN
, NORTH VIETNAM
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1

rarely effects the latter. The telephone, for instance; is un-
doubtedly an instrumerit for social change: «listances are
reducd®, new relationships result, face-to-face contact
may.be eliminated in certain activities. On the other hand,
who gets a telephone is a function of a social system. The
AT experience’in India shews that technol ogy will effect

- social changes; but- only W1th1n the exmtmg social system.
The well-meaning hope that technology could effect social
refonn ‘without, or in sglte of, the pohtical enwronnyent
lms proved to be stil bprn : e

>

A paper presented at an AT sympos:tum in 1978 asked

_ the question, “After you've searched your soul for an ap-
propriate technology; how do you get people to use it?715.
The AT movement h;as tradmonally concerned itself with

the first part of that questlon and has thus been accused,

‘with some justification, of being a ““technical-fix” ap-

proach! It is quite true that soméhow people must be con-
vinced to use the techn"olooy,‘ but it is likely that this is

putting the cart be‘f@;re the horse. Tt 1s much more proba- ,
ble that successful AT would eompfement and emerge as”

the result of, a program of soc1al reform.

% 4

.
§

An example that illustrates the relatlonshxp between in-
termediate technology and -social planning is' that of the

‘ compostmo toilet and rural sanitation in North Vietnam.
This innovation took place in the 1960s, but has only '

15 Allen Iedlicka “Dehvery Systems for Rural Development ”
paper presented at the National Meeting of the American Acad-

“emy for the Advqncement of Science: (AAAS) Washmgton, D.C,
~February 23, 1978.
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recently con}e to I:vht in the West.2® The Nozth Vletnam— '
ese e-ompostmgz toilet orwumtcd when peagants who were

. using human excreta as manure found that compostmg re~
duced the smell-and improved the femhze of the.‘ 4
.. .magure. Morre importantly, this practrce also ‘reduced Tt
_spread of infectious diseases. A container was devised
. 'with two compartraents which served altemately as recep-~
- tacles for defecation and. for comp@stnv This device, -
- which could be built by the peasants themselves from a

. variety. of faterials  (stone; garth, concrete), played can
rmportant role in a vv1despr¢ad program to improve pubhe :
health-in the villages. It is lreported that over:a five-year .
perrod virtually every rural ‘household constructed such a
composting \(oilet, a remarkable achrevement giverr the .
f fact that rural latrine programs 111 many less developed ‘
 colntries have consrstentlgf failed. ' S
T 1s\terﬂptmv to focus onithe teehnologrcal dev1ce but,

in Health in the Third World: Studies from Vzemam _

~ (Nottingham, 1976}, Dr. Jdan ‘McMichael, a.Brrtlsh ex-
pert on public heahh makes it very clear that the com-

~ posting toilet !mstallatrons were only-a small ‘part of an m-‘ B
'- .__tegrated prOgram for nnprovmg health in the rural areas. -
The vehicle for social change was. the orzvamzat;on of rural -
B paramedical workers, based on the Chmese model, and the '
teclmology, which ; also meluded Jmproved wells and. bath—'
TOOmS, was developed as the result of this social éffort..
Sacial development was not ‘the result of choosmg a par-

A6 The North Vretnamese compostmg toﬂef was first brought to
-my aftention in 1974 by Dr. Krisno Nu:npuno, an Indonesian ar-
chitect. It.is also described in a 1968 booklet published by the De-
- partmént of Hygiene and Epidemiology of the Democratic Rgpub—‘
li¢ of Vietnam. The North Vietnamese compesting toilet is similar
to the’ Gopun composting latrﬂle developed in India dufing the
19503 Ry . &
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ticular technology as Schumacher .claimed ‘jn Small Is
Beautiful, but rather the other way arcund.

~The North Vietnamese" composting toilet was devel—-
‘oped after a fairly Iong period of experimentation which
incliuded many setbacks. The fact that the reuse of human-‘

+waste a$ fertilizer was already a tradition throughout Viets
. pam, as it is m, a number of other Asian countries, is im-

’-por‘tant to bear in mind. In other cultures, taboss are

. strong, particularly with regard to defecation, and the ac-'-

ceptance. of such a device elsewhere is by no means cer-
“tain. It is unhkely that,\ the Vietnamese experience will

. sexrve as a model for every country;-there are too many

- differences, not.the least of which is the fdct that North -
- Vietnam was a country at war and thus had 2 highly polit-
icized and disciplined tural pbp’ulatioﬁ welded together
* (like the-British in 1940) by encmy aerial bombardment. .-,
Neverthelecs it is an example of the relationship ‘that ™
- should exist between social action and technoiogy Tech~
X nologv can oniy solve techmca} pr@blems--m thig, case
“ - containing =and stenhzang human" waotes “thus reducmg
. disease. The apparent success of this device was due to & .
comprehenswe approach’ to the pgoblems rof rural health ~
o and a prooram which was in essence: somal nct techno- ,'
‘-.ﬁloglcal o T

EA &

__E .

) L . - .-
WINBMEL ANB WATER HEATERS

q ,econonfnsts say, solu’aonsjRt that opmmze dﬁerent factor |

costs. Some solutions minimize labor, some minimize cap-

ital investment, seme reduce madterial costs, and .-*s_o" on... .
‘This is sometimes misunderstood to mean that there are

Y .
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~entire families of ‘devices—wifidmills, for instance—that
represent an intermediate technology. fhl§ 1S an -over-
é‘ sunphﬁcatlon and a misleading one. If one uses the rather
s1mple categories: of low, medium, and hloh to charac-
“terize, in a very general way, the cost or level of sophis-
"'--‘@f'tlcatzon of a device, one %nds that’ many technolowes
@mblne all three classes. - :
Wlndmllls or more dccurateiy wind machines, are a
“case in point. Alth0u0h sophisucated and very large wind

"_r;_cl___t_y, their most widespread use is for driving anechani--

pumping Wl"ld machines need to be reoarded selecuvely
A fow- -technology example is the sail mill, of which thou-
_sands are in use on the Greek island of Crete, as well as
1o Indonesia. The sail niill uses: cloth blades, is relatwely
~ feeble and hence used primarily for pumping “shallow
~wells. A high- technolooy wind machme often refgired to
" as a fan mill, was a familiar feature of the American rural
landscape in the nineteenth and early, twe»nt;leth centuries.
Fan mills are still widely used in South Africa and Aus-
‘tralia aﬁd to a lesser extent, in par{s of the United States.

- with a solid. industrial base. It may cost ten times as much,

“.or more, thap a sail mill. A medium- technology wind ma-
~ chine falls, obviously, somewhere between ‘the two, Oné
ﬁ*example is Armandd Flhpplms vertical-axis wind ma-
~ching being developed in- Eth10p1a “another isa -#odel,
| ‘from Arusha, Tanzania. These types.. of machmes are

_-'and lower power than the fan rmll and con31derably 10wer
: 'pnce

’,

. .

" The fan milt is able to pump wells. that are as deep as-
1,000 feet, and can be manufactured.only in a country

machlnes -db exist for the purpose of generating elee-: |

al" devices, ’ especially water pumps. But even ‘water-

“characterized by sxmpler construction, lower” efficiency, g

=y

7

f{t 1s probable. that in r%gy mnal,poﬁerj:y_a,reas'it s the -
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medium-technology wmdmﬂl which will be riost useful in by

_ providing community water suppiy The high-technology

fan mill is simply too expensive and,-being in most cases

an imported machine, ustially represents & too complex
level of technology. The low-technology solution, such as

" a sail mili, seems likely to be limited in application; it is

still too eipensi'{f‘e for most individual small farmers, yet it

is too crude and usually not powerf:ul enough to serve

commumty purposes:

" ‘Solar water heaters also exhlbxt Tow-,. medlum- a'nd"
h}.ﬁh -technology levels. An example of the_low- teehnoiooy
~solar water heater is the so-called pillow type which was
- widely used in Japan in the'1960s. It consists of a plastic
~bag, with a black bottom and a clear “top, whwh is filled
- with water and placed on the roof in the morhing; by the
afternoon the water is ‘hot.” The ‘cost. @f this” dev;ge was
’extremely low. The medmm-technology solution - is™ the

- fat- plate collector The watér .is h%ated through a glass-f.
" covered panel and circulates (thermdﬁlphonmc) to a res- |

4

ervoir located 1mmediate1y above the collect@r yvlthout the :

use of a pump. This type of solar, ‘heater is usﬁally made
- of materials such -as galvapized metal and has a h)w
-eﬁcxency’ and short operating life. High- te{:hnology solar”

. heaters are presently being manufactured in the United

- States by companies sucﬁ as Grumman These dev1ces use

| hlgh performance and h}gh dumbﬂity materigls such as
- -copper, are extremeiv efficient, and -cost- over ‘$1-000.

| _Though all three-options fulfill the same task—they- heat
~ water with the sun—they are characteﬂzed by €normous: .
‘differences in cost, durability, rehaﬁhtv convemence Fe-
seurce use, and manufacturmg comp}ex1ty The high-

technology’ “solar Water heater, or.evef. the mechum- ;

technology solution, may be as maccemb e 10, an Asian
urban Squatter asa quadrophomc stereo system For these

B : L . . ' 7




| peopiellt is"not the entire family of solar water~ heqters
-+ which 1s an “appropriate” technolooy, but only a pdl’thU-—

t

“ar number of low-technology solutlons R

T
: Lt . : .o L X " oA
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SOLAR HEAT’ING

-"'been consmiered an- emmentLy appropriate- technology:

=chi ','l_ooies likewise fall into the low, medmm ind high
a gorles AH solar heating teehno]ogxes are appropriate,

4

t some are more appropriate than others.

"heuse heating. Theugh solar houses had been built smee

""f"'-:'f-'_';tors and, latef, of the youth citure.“With the ptosp(es}t@of

'-'_1:"_?'1;_:f_’began to develop solar hardware. Compdmes such as
‘Honeywell, Inc,, General Electric Company, and Hitachi
onsen Interi‘xatlor?al S. A%, were able to co*nbme engmeer—

: _'_mg experience »and resources with access to “research -
funds, Both private and public, and soon became the ~

:le_aders in -the field: But: the resultant technology was

_1gh technology solar heating involves. automanon high~

| ;-perf\ormance ‘materials,  and - soph’lstlcated processes all,
almed at overcomiing the diffuse, ~periodic, and uneven |
.»quahty of solar energy Paradoxxcally, solar house heating. -

e

~ the 1930s (one of the first was at MIT), they had pever
 been consxdered as “commercial”’ and' were_the focus of.
" atfention of ‘only,a small group of researchers and inven- "+

« : The use of solar energy for heatmg ‘houses has always;

eqmres httle mechamcal energy, is by its very nature. de— :

""'_._beeomes apparent that examples of solar;house heatmg'. |

“The energy crisis prompted a remewed interest in solar_

- ever-increasing oil ‘prices, major mdustria“} ~corporations.

egther pamcularly simple nor parucularly mexpenswe o
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@f this sort is in danner of becoming an enerﬂy CONSEIViNng
tcchno opy only for'the relatively wcaithy .

A medium-level technology for solar house heating
does exist—passive solar heating. Passive solar heating
*rehes on trapping solar energy via large amounts of glaz—
ing and storing it in the structure -itself (roof, walls,
floor), which is usually of concrete, stone, adobe, or some
other building material with a high thermal-storage capac-

8 1ty There are various degrees of passmty, but it is gener-,
al,iy agreed that little or no machinery or mechanical de-
vices should be used. The passive approach has- many
aqivamages among which “ig ixmplmty of operation, an
absence of ducts, solar collectors, and heat stores, and
. onsqquenﬂy rather lower cost than the high technologyw—
often as low as one qudrter the cost of a conventional ac- -
“tive system Of course, there are certain disadvantages.
The system is not automatic and only partially control-
~lable, large guantities of masonry are required to store
the heat, and a certain. amount of temperature fluctuation
is required within the house for the system to. function.
Nevertheless, the fact that many passive houses have been
built attests to.the -attraction, -of a technol ogy that for one
. quarter thg, ¢ cost can still provn:ie as rpuch as one half the
qumred heat.
- There is also a low technology for solar house heating,
which could be called “solar tempering.” This involves
placing windows on the south side of tHe house as much
as possible, in order to maximize the heat gain on sunny
" days. Some heat-storing capacity should be provided, per-
haps a concrete floor, and some way of reducing nighttime
~ loss through the windows, perhaps with shutters or heavy
curtains. Solar tempéring might also be achieved by at-
tachmg a greenhouse ta the south wall and using this as
. an extension of! the hv,,mg rOOm’ on warm winter days.

b

&,
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- Many of these icchmques_mvolve almost no extra” co&t
though of course the réduction in neatmo cost 18 also less

~than for high-technology methqu—undu 20 per cent.

The existence of low-, medium-, and hjfrh—-tachnology
solutionis to solar House heatmo points out the danger of .
over51mphivmﬂ the dlStl’ﬂCthﬂ between arapmphate and
inappropriate tec‘molomes It is likely that paSsive solar
“heating is the most appropriate solution for many pro-
‘spective home builders; it is probable that $olar tempering
- will be the only technique that the vést majouty of people
cm afford. . | K

"Mm: GRINDING IN KENYA

._BIO £4as piant«: wmdmllis and composting toilets are
} machmes that are designed to reduce man’s labor; but

~there is another category ,of machines—those that mdke ‘

“things. Though these two categories are often’ freated in-
d1scrn:nmateh~ they require:separate C?Hbldurdt}On for, in-
addition to labor-intensiveness, amount’ of capital invest-
‘ment, and reseurce use, the quality and type of product
 become lﬂlportdﬂt considerations. Thus an “appropriate”
technology that produces a producy that nobody wants to
buy—as in the case of v;[lage soﬁp industries in Indla——ls
ssmousiy compromised. The existeace of a demand for the-
- quality and type of product’ produce& “must, in some way,

~also be a measure of “approvriateness. This s obviously
.critical 1n free- market economies, bat probably of equal
1mportanee to cefatralupd economl\,s, as the exmtence off

g

On technolow has ‘S@menmes clouded the ’fact that ‘tec‘l-
nologies, partlcuiariy manufactur1ng technolooms exist
and must operate in specific economic environments. It is
the over-all context of the environment whu,h will deter-
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- of the factors anecung technological choice with regard to
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mfine what-js~ appropnate omotimés 'With»surprising re- .
sults. : .
Frances S,tewaft a Brltish econommt has made a study

maize grinding in Kenya 17 The tradmona} (Iow) tech-

| _-nique involves using hand- operated mills. Although this is
undoybtedly the most labor-mtenswe (and least capital-_
4ntensive ) techmque it is/not very, productlve and so "

: "'Zu“'physu:a#lly dé,bihtatmg that it is used only for home pro-

_lducnon The two main processes for commercial maize

grinding turn' out, to be archetypes of high and medium:
technolooy The hammer mill (medium ) is a small, lo-

. cally manufactured, diesel-operated machme that elimi-

nates the hard labor of the hand mill but is_still a faitly

--'_Iabor mtenswe techmqae The roller mill (h1gh), on the

other hand, is an unported Iarger-scale machme that em~

ploys one fifth the number ‘of workers per “nvestment unit
/ compared to the hammer mill and costs twelve times: more
/ per unit of output. - ' - '

‘Fhis seems to be a classic case of the mediom technol-\ :

B ogy which employs more people increases national self—

reliance, requ1res lower investment both per employee A
and per unit of output, and is also finally-a small, decen-~
tralized technology What is more, it appears.that in
Kenya the majority of grmdmg is in fact done by pecple
using hammer mills: But in her study, Stewart found-that
the number of hammer mills is diminishing, while the de- -
mand for the (more expensive} product of the roller mﬂls R

s increhsing. Why is this happening? o+

It turns out that, as sometimes h%lppens the products of '

two different technologies are not exactly comparable.
‘The medium technology produces a rough ground, un-

17 Technology aﬂd Underdevelopment (London 1977).
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sifted flour called posho, which, thow'h cxtreme]y Autri-
~ tious, does not keep for more than two or thrée days with-
out spoiling. The high technology produces a sifted ﬂour‘
f © which s less nutritious, but ﬁwhlch is better packaged and
| can be kept longer. The taste is also different. It appears -
'_that the consumérs who possess the bulk. of the purchas-
mcr power prefer the s;fted flour. “The prefuence is pat-

1 are more suited to an- urban society, being better
'pas: ed and keeping longer.” The fact that people were
repared to pay more for the sifted than for the unsifted
osho significantly altered the economic comparison be-
yeen the two technologies: takmo into account the mon-
-, etary value of the products the labor productivity of the
sophisticated mill became higher than that of the hammer
mill, - while its mvestment produc.tmty was only very
slightly lower. S ¥

What conclusmns can be. drawn from this? ‘Critics will
- undoubtedly point at the nefdrlous and one-sided role of
adwemsmg in shaping consumer preferences their indig-~
,j_:--;.'natlon ‘will be further fueled by the fact that the high-
- technology products in this case have less protun and
~ fewer important minerals. (It i1s odd, though hardly miti-
! ..'gatln to note that tradmonal hand grinding removes a
~ similar portion of the germ and bran ) But_the fact that
- Kenyans are beginning to prefer tleaner, longer-lasting,
. sifted flour is easier to criticize tian to changé. Germans
. like dark pumpernickel, the French prefer crusty white -
“bagueties, Poles cat rye bread, while most Americans in- )
“sist 6n consuming a cottony white bread. There is no ac-
countm0 for tastes, or rather, manufacturing tcchnology

. must dccount for them. The roles of advertising, status -
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.seeking, tmages of convemence and’ gastronomic evoiu»\
tion are complex indéed—they afe’ both resilient and im-
. mutable The Kenyan example shows that “one cannot
draw any conclusions *from the nature ,of production
‘methods 1nvolved without. also lookm0 at the 1mphcat10ns
for consumption pattern” (Stewart) Just choosing the
L rwht” hardware is obviously not enough. .
‘ Whether one iS a capl,tz;llst or a socialist, choosmcr a
technolooy involves making an investment decision, weigh-
- ing - the costs rand the beneﬁts The most useful con-
. tribution of AT may be to broaden the definition of what
~ these costs and benefits should include and to point-out
_.that .employment creation_should be considered a benefit
| in itself and that various social costs should be added to
“'the equation. At the same time, the AT movement has
~ been almost totally-involved with the cost side of the in-
-~ vestment equation argl has sometinies neglected thebend-
% fit side.” Thus the high cost of bio-gas plants has been -
' ranonahzed on the vague premise t'hat fuel and fertilizer
are “‘valuable.” More attention paid by ‘technologists. to
© the actual benefit of fuel and fertilizer to landless peasants
would have given some hint that it was unrealistic to ex-~
pect them ‘to take ad\{antag\, of this tech-noloﬁy

P . ?-

EARTH BU?LDING

&

The use of earth for rural construction has beeM tra-

"""revwecf as an. approprlate technology” followmg the
~efforts of people such' as the Egyptian architect Hassan
\Fathy, whe documented his w01k in Architecture for the
Poor (Chlca o, 1973) In many. countries of the world,
under many different names (adobe in ‘the Americas
" banco T Africa, or just mud), earth is used to make

~ditional practlce in many- countries- aﬂd’ﬁi@f recently been.. ...
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" bricks or menolithic walls or is plastered on frames. Its

‘durability as a building material is a function of the type

of soil that is available and of the climate. Where clay -

~ soils are available and where the climate is d;y, such as in
Fathy’s Egypt, excellent bricks can be fabricated.of earth,
It is argued thag earth construction is advantageous be-

| cause it makes use of a.local matenal dnd the production
1 process is labor-intensive; and hente . it is. considérably

- cheaper than other building materials, even with the addi-
| . tion of a small’ ‘amount of cement. However, a consid-
| eratlgn of over-all beneﬁ@ doés not support the view that .

earth constructien will always be chegper.

Two Umted ‘Nations experts made a study‘ of earth -

=-:-"-‘E:nuxld;,ng in ‘Trinidad.!® As ‘expected, soﬂ/cement blocks

- were about 50 “per cent cheaper than cgnventlo;lal con-

crete blocks. However, when the cost of a complete house
‘was calculated, the use of soil/cement became more. ex-

~ pensive than concrete blocks. Soil/cement blocks are con-

siderably heavier thap the hollow concrete blocks and,
being more porous, also require- more martar. It teok al-
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most twice as long to-build a house using the soﬂ/cement ‘f ‘

blacks; ~thiis offsetting the advantages of lower materlal

e cpst The final house in soil/cement blocks was ab@ut 50

‘per cent more expensive than the concrete-block house.
In addition; in the -climate of Trinidad, while concrete
blocks could be expccted to have a life of ﬁfty to one hun-
ration after oniy two. Clearly, in the context of Tnmdad
the benefits of the concrete block putwelghed its mmal
hlgher cost. My pomt once agam is‘not that soil/ cement

/

18 “Interim Report on Some Aspects of L@w Cost Houses Built ?_

in Trinidad and Tobago,” unpublished report.of the Unf ed Nations
Techrical Assistance Program to the government of Trinidad and
- Tobago, by Alvaro Ortega and P, Selvanayagam, October, 1966.
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is not useful, but only that “usefulness” must be measured
by a consideration of over-all benefits, not by some nar-
row measure of\dppmprmtcne%q There are many situa-
tions where carth is an extremely beneficial building mate-
rial, particularly when it is stabilized with a small quantity
. of cement and especially in rural areas where conven-
~ tional cement blocks are not available and where the use
| of adobe or' earth bricks is already a well-established -
. building technique. S
In this context it is worth mentioning the Cmva‘»Ram a
'__"m'mual Y Opgmted press for block making developed in
1956 by a Chilean engineer, Radl Ramircz. The press has
~turned out to be one of the most addptable and successful
ntermediate machines: it has been used thr"‘ougho_ut Latin
America and increasingly in Africa. Part of the success of
this device is attributable to.the ease with which it é;"hn be

brought from Colombia, where it is manufactured under
patent of the Rockefeller Foundation, and serves as a .
model for subsequent local production. Cinva:Rams have
been produced in local workshops in Guatemala, Tan- .
zania, Mozambique, and Mexico and have begn _exten-
sively used in self-help housing programs,. where the

~ longer erection time (of the heavier blocks) is not a -
major dradvantage

"CHOOSING TECHNDLOGiES ----IND@NESIA
AND EA&T PAKISTAN

The tendenc:y to emphasxze the ‘technique or the ma-
chine has given rise to a misconception that the bottléneck
- In the use of, mtermedrate technology is always a paucity. .
“of appmprlate or intermediate options.” Schumacher par-
- ticularly stressed this point; one of the seminal chapters in

- replicated in most situations. Typically, one machine is -
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Smafl [5 Beaunful 1S entltled “Social and Economlc Pr0b-
lems Call 1%0 forthg Development [my emphams] of In-
‘termediate Technology.” People are not using inter-
" mediate technologies because there are not enough
technologies available (the aroument ooes) what is
needed ‘is to develon such technolomes and then Deonle
- will use them. I believe that there is some evidence that, in
- fact, intermediate technologies do already exist in a num-
~ber of fields. The reéal bottleneek is oftep not a lack of
" choice but rather the way that the choice is made. It is
“crucial to understand this difference, forit may well be

not always involve inventing new technologies,but rather
donvincing people to change the way that they demde
which technologies te use. ;

"An Amencan professor of - business admlmstra‘ﬂon
Louis T. Wells, has studied in detail how entrepreneurs
choose technologies in a selected number of industries in
Endonesia.'® These industries, which manufactured, among
other things, cigarettes, flashlight batteries, soft drinks,
‘and tires were picked because each used a range of tech-
nologies which were classified as capital-intensive, labor-
intensive, and intermediate. Thus, in cigarette manufac-
turing, the capxtal-mtenswe technolog gy used machines for

~ used no machines at all, the cigarettes being prepared and

o rolled. by hand; and the.intermediate- technology used a .

combination of hand preparation and rivachine rofling.

19 “Beonomic Man and Engineering Man: Choice of Technol-
ogy in a Low-Wage Country,” in C. B. Timmer et.al., The Choice

(Cambridge, Mass, 1975}).°

R Y

~that promoting the use of intermediate technologies does-

The reasons for the existence of different technclogles-
is usually attributed to varying factor costs—that is, .the -

all steps of the process; the labor-intensive technology

of Technology ‘in Developmg Countries: Some C‘aut:onary Tales -
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~costs of labor, capital, and raw materials. It is generally -

assumed that the entrepreneur, acting as an “‘economic
man,” will choose the technology that minimizes these

costs. In Indonesia, a local industry which had trouble

raising capital tended to use more labor than did foreign
or state-owned industries, which had easier access to capi-

~+ tal and hence could be more capital-intensive. Wells
. found that usually the existence of an intermediate tech-
-nology could be justified on the grounds that additional

- investment per worker (for some machinery) would be
‘paid for by higher returns. However, the existence of cap-
‘ital-intensive industries could not be explained as a re-
--.'sult of minimizing factor costs. The additional investment
‘per worker for automatic machinery oftén far exceeded
“any possible wage savings. Yet many entrepreneurs ex-
- pressed either the-intention or-the desire to replace labor-
- inteénsive or  intermediate equipment with' sophisticated

machinery. Why this apparent “uneconomic” desire to-

switch?

It 1s sometimes claimed that the products of capital-in- -
tensive technologies are superior, as in the case of maize

,.grinding in Kenya. However, in the industries studied in
. Indonesia, though the labor-intensive techniques did tend
| | to '_res'ult in an inferior product, there was no appreciable

.\._di-ﬁ'erence in the quality of the products turned out by the
mtermediag and capital-intensive processes; indeed,

2

some cases the intermediate and ‘automatic technologlesm”' "

were used side by side in the same plant. Neither was ig-

. norance of the intermediate technique the reason for

— switching to cap}tal -intensive processes; some plants al-
ready had intermediate technologies which they were in
the process of converting? Finally, the intérmediate tech-

 nolpgies dld not _zg_ppe_ar" to use more raw materials than

_ "
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were actually more efficient. -
Wells identified a number of. noneconomic factors that

*ily adjusted to meet different levels.of demand—a machine
- could be slowed down but a worker had to be laid off
(though Indonesian Jabor laws dwcourage the latter prac-
‘tice]. A capital- mtenswe plant could also be an insurance
- agalnst future pnce competition,” since the capital-inten-
"' sive process tended to have a lower marginal cost than the

highest-quality product possible (not just the highest qual-
ity desired by the consumer); “engipeering aesthetics”
played a role in choosing automated over intermediate
equipment. It was Wells"s conclusion that the entre-

-gineering man.’

the use of intermediate technology is institutional and not
pnmanly technological. John Woodward Thomas a spe-
cialist ‘on rural development at Harvard’ Un1vers1ty, an-
- alyzed the_sdecision-making process that took place in

Swedish aid agency, a Yugoslav drilling firm, a British

20 “The Choice of Technology for Irrigation Tubewells in East
Pakxstan Analysis of a Developmrent Pohcy De01310n,” in Timmer
et al., op. cit.

seemed to encourage.the move to capital-intensive teeh—,_]j
nologies. Capital-intensive techniques could be more read- -

labor-intensive .one. However, the main factors seemed.to
'-’be not economic but engmeermg in nature. The managers * ,
- reduced operational ‘problems to those of managing ma-
“chines rather than people; they aimed at producing_the

. pregeur acts not only as economm man ’ but also as “en-' )

There are other indications that the stumbling block to -

the- automated productlon processes in some.cases they‘

1960-70 during the implementation of a well-drilling -
program in East Pakistan (now Bangladesh) 20"This huge
(over 10,000 wells) program involved the Bast Pakistan o
government,” the World Bank, the Brmsh government, a




iy w,

141

'-'«'\‘.i

— e i

———— "

f‘hsuppher and other mtermtlonal comultants In SpltB of
“the fact'that a fow-cost type of well could have been built,
. all the various installations were medium-cost. The me-

tractors, expensive equipment, and a low labor input.
According to Thomas, the economic rate of return of the
'_.--'?’b“fn&edmm cost technélogy was lower than that of the low-
~ cost solution. The conclusion” of this study was that the

-:-that “Ultlmately, it v:;/ the organizational requirements

East Pakistan. Iny'the actual decision-making,.such factors
__rlsk avoidarice, appearance of modernity, established
“procedures, familiar techniques, and by no means least,
. control, odtweighed development policy objectives.”

Two/interesting facts emerge from the Indonesian and

logical opnons available, both for well drﬂhnc and for
anufacturmg, that mcluded _among others intermediate

performance of the higher-cest technologies. It appears
~.that the high technologies were chosen not because of
'lower “Cost, but in spite-of higher cost. -
,'Ph_us, the second fact that emerges is that the higher-
~cost technologies were chosen not for economic reasons.

. ern machinéry, a preference for automation, and an ap-

1 preference for modern solutions was linked to institu-
~_itional requirements which favored foreign contractors

“p

main factors governing the€hoice were not economic, but

- preciation of “quality” in production that was engineer-
. ing-, not market-, oriented. In the case of East Pakistan, a .

. TECHNOILOGIES IN CONTEXT.

dium-cost solution, in a classic way, relied on fmeign con- -

of the implementing dgencies, including the aid donors,”
~that determined th€ choice of tubewell technology for

East Pakistan studies. First, there was a range of ‘techno-

technologies; in gl cases thei"c was no apparent need to-
“develop new technologies. What is more, the performance
of the intermediate technologies was comparable to the

" In one case¥the entrepreneurs expressed a desire for mod-
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over locals, fam&har techmqueq over unfamiliar ones, cen-
trahzed programs over fragmentcd ones.

-~

SOFT TECH IN AMERICA

“The preference for intermediate technology optlons Jhas
| emerged ‘paradoxically, in the United States. /Fhis has
- cdught many AT advocates unawares, for, like Karl Marx .

revolutxon could only happen in Western Europe, their
| hOpes, from the beginning, were on the less developed
* countries. Like communism in the Soviet Union, AT in’
-the United States has been adopted at an unlikely time, in -
31_:&11 unlikely place, and for unlikely reasons.
" T have described how, in China, intermediate technol-
ogy is-being used largely as a stepping stone to indus-
trialization; in the United States it follows industrializa-
tion. How can this"be? -
Revolutionary AT in ’the rich mdustnalmed countries
exists either in the minds of the neo-Utopian writers of in
a very few, not wholly successful, “demonstration proj-
ects.” But there is also evidence of another type of appli-
cation of mtermed1ata technology, which is neither overtly
antimodern nor 1deolog1ca]ly hidebound. I would like to
~ use the term’ “soft tech,” ' recently revived by Stewart
 Brand, to differentiate it from Appropriate Technology in
general. Three examples of soft tech in the United States
are wood-burning heaters, on-site waste disposal, and
owner-built housing. -
In the last five years there has been, in the United
States, an extraordinary renaissance in the use of wood as*
- «domestic heating fuel. Although this has undoubtedly
" been prompted by the energy crisis, it cannot be explained
by economics alone. ‘The environmental movement has

who ignored Russia in the conviction that a. communist
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_had an mﬂuence on public awareness of fossil fuel dep!e~ .,.
iy, :txon (wood is a Ibnewable r?i‘”"
fully explain the depth of this new’ interest, which is char-
~ A4cterized, above all}, by a fascmatlon with stoves them-
= selves. : A :
© Wood was tradltlonally a heatmg fuel in North Amer-,
- ica, and in the two centunes since  Benjamin , Frank-
~ lin, attempts have been n qade to 1mprove the efficiency
- dnd effectiveness of the wood-burning stove and fire-
_f-‘;_"__place Most of .these developments took place in the nine-
teenth century, however, and the device which has re-
 cently caught the attention of . the -public is the dirtight .
- stove developed in pre-World War II -Séandinavia. The
" principle of such stfves is to control air input completely
“agd thus maximize and prolong combustion. - __
A common characteristic of wood stoves and fireplaces
-~ is their relative simplicity. A -few manual controls—for
" feeding the. fire, adjusting the draft, and, of course, cutting
the wood—are all that are required, for tinlike the=oil fur-
nace or ‘the electric radlator wood stoves are rarely au-
tomated. This is, I believe, the key "to" their popularity.
There is a satisfaction gained from-this rather elemental.
activity over and above the economic gain and the sense
of environmental decency. Critics of soft tech have some-
_ times ridiculed the fact that the owner of a wood stove
may also have a television set or a microwave oven. They
have. missed the pmnt The wood stove is not an alterna-
tive to affluence, it is a by- product of affluence. It pro- .
vides satisfaction Wthh electric baseboard heaters cannot -
give. i
A second example is the coneem at the individual
level, with the disposal of human wastes, This wads ini-
tially also a result of the environmental movement draw-.
ing attention to the effects of improperly treated sewage

ce), but neither can this*
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"-:mand to the 1nappr0pr1ateness of using large amounts of
water as a transport medium for human wastes.*

- A technology that has been associated w1th domestic
- on-site waste disposal - 1s the composting t@ﬂet There are
"  many variations of this, some owner-built and some fac-

e tory-produced. A comnion charactenstm of both typesisa -

relatively nonmechanical device usmo b101001ca1 decom-
© . position (w1thout water), for the  prodyction of“humus,

. which can be fmsed in the garden as soil CO]’IdlthI‘ler The

~‘reuse aspect is important, for users of- composting toilets
: have often descnbed the importance of knowing that they
-are personally taking resp0n31b1hty for recychno their
wastes. : - | S

e Compostmg toﬂets do not -simplify hfe Tlike wood-
“stoves, they require certain manual operations and, more"
“important, awareness. Composting toilets are. not only
“used for ecohomic reasons; in fact, they are often expen-
sive and it is no coincidence that they were developed -
~mainly in ;Sweden a country with one of the highest

give the ugidmdual the opportunity to do something about
protectmg the environment, at Jeast at his own scale. They
gwe once more, a sense of satisfaction. '

~‘owner-building. In Freedom to Build (New York, 1972},
" William C. Grindley, an Amcftwan architect, pomtad out
 the startling fact that in 1968 f;ully 20 per cent .of all sin-
“gle-family houses in the United States were owner-built,

" - this in spite of the growth of factory-built houses and mo- - :
- bile homes. The strongest impetus for owner-building is -

-+ certainly economic, since the owner who builds his own

21 See, for instance, Carol Stoner, ed., Goodhye to :the Flush
Toilet (Emmaus, Pa., 1977) or Sim Van der Ryn The Tozlet
Papers (Santa Barbara, Cahf 1978)

I W

standards pf living in the world. But composting toilets do

The sense of satisfaction plays an 1mportant role n -

-




home can save from one half to three quarters the cost of
a contractor. But as anyone who has built his or her own

suits one’s. own needs (usually the prerogative of the
- wealthy) and from the construction process itself. This

o ventional way—by a bank loan.

- strangely enough, ‘affluence. There are large amounts of
leisure time; there are low-cost, hand-operated power
tools ( years‘of\training'are not required to acquire build-

“task. The inventiveness and sheer elation of much owner-
. building, especially that of:the young, attests to the fact

that heuse. building has taken over  the role of true
recreation,?? ' :

ples—what I have referred to as “soft tech”’—are har-
ﬁoio@al society. It'is. much more probable that they are

reach Gi; ‘on-the-emotiorfal Ievpl at least, does not satisfy.

s i

... 22 The phenomenon of youfhful owner-builders, as descnbed
by Lloyd Kahn, ed., in “Shelter and Shelter II (Bohnas Calif.,

1973, 1978}, is umque to the United States. Examples in Europe

1stent ' \

“23 This is the theme of ‘Theodore Roszak’s Person/Planet The
Creative Disintegration of Industngl Society (New York, 197&),

a1 .

house knows, more is involved than simply money. There
‘is the important $atisfaction gained in havingga house that-

last is attested to by the fact that by no means all owner- ~ '
.. builders are indigent; many finance thelr homes the con— ;

- What  encourages owner-buﬂdmg in Ameﬁca is,

i';.._-mg skills}; and there are standardlzed .building products
“(plywood, plasterboard, precut lumber) that facilitate the =

However, I do not believe that these ang} other exam- |

bingers of “a radical transformation of human identity.”23
Nor do they represent a turning away from modern tech~ - -

_ﬂ”techno_logxcal refinements, a process of filling in areas
which large, anonymous, impersonal technology does not -

Soft tech, in its most popular mamfestatzons is a refine~.
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are rare; examples . iR other parts of the world v1rtually nonex-
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ment of certain aspects of life in the Moderh Age. On the
~ whole, it is not an attempt to replace modern technology;
perhaps at most, it is an attempt, to add on technologies
which Tgive greater personal ret\;rns It 1s important to
note that soft tech coexists withf modbrn techrology and |
usually takes. advantage of technol gical advances. It is
_“.quite possible that soft tech is a symptom of very ad-
~vanced industrialization: an attempt to “slow down” cer-
'-_tam personal aspects of an increasingly acceleratmg
society, but one which is made possible by the very pro-
'ductwny and rationalization of that society. )

'@M; AT WORK? |
'_the heommno of thiS chapter I asked the question . -
oes AT work or doesn’t it?” though the astute reader
~will have noticed that I did not promise to answer it. The
 +literal question of how well some of the appropnate tech-

nents can be just as mindlessly optimistic as certalr_; engi-
neers can be about aerospef’ce technology or computers,

dev1ces pubhczzed in the press do ro! work. M#sconcern
is whether AT “works” in a broader sense. Is it a viable
approach to choosmo technolooles‘? Are there any indica-
‘tions that it could achieve what it claims? Is it “getting at
~the root of the problem? -
| The answers, in light of the previous documentatmn'
~ must be qualified: both yes and no. The examples I have
- looked at cannot, in themselves, ;prove .or disprove the
- ‘case, but they can indicate tendencms which, I believe,
‘Should be considered. Lo B
First, they indicate that appropnateness does not mean
 the same thing in all contexts. [t is mot possible to

LT

nologies perform is not my major corcern. AT prepo- .

and some of the wind machines, bio-gas plants, and solar
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predefine criteria of appr(jpric‘zreness, These will differ as a
result of the economic and cultural cantext and, as Carl
Riskin pointed-cut, as.a function of ‘stalc and rate of de~
velopment. Just as it is a mistake to a§sume that, to para-
-phrase former Defense Seccretary Charles B. Wilson’s fa-
mous comment, ‘“what is good for General Motors is
good for the Lmted States [4nd the world],” it is alsc a
‘mistake tc assume tha(t the use of local labor and mate-
tials, or self-reliance, or simplicity, are desirable per se.
 Further, it is a mistake to postulate” that the adoption of
AT Wlli not have any unintended 815% effects. It appears
~that AT is just.as prone to these as are any other technol—
. og 16@ and it is false to claim othemnse \ '
. Secondly, a consideration of appropmateness must take
mto account benefits as well as costs. Approprzateness
Shoulaf not be preydged without a consideration of over-
--all costs and beneﬁts "This hay $eem obvious, but, as
prekus examples have shown, a self-rightecus attitude
on the part of pracumoners has sometimes minimizéd or
ignored reduced beneﬁts, ‘while emphasizing reduced
costs.?* The tendency to prejudge technologies has re-
sillted in “appropriate” manufacturing processes that pro-
duce ooods for which there is no demand or m technol- ..
agies that are ostenslbly to benefit the poor ‘but in fact
‘benefit the rich. ‘ .

Thirdly, there are mdwatzons '‘that DOHGCOHOIHIC cntena

24 An exampte of i ormg costs and beneﬁts is -the proposal ;
often made, to use pe kpowered dewvices to generate electricity or
to run machmery Although the bicycle is & marvelous invention, a
human being, peddling hard, cdn put out only about 75 wattls per
hour. As the CoEvolution Quarteérly (Winter, 1978-79) points out,
this amoynts to an hour of rather hard work for an electricity sav-
ing of about three cents! There are very few situations whefe such

a machme makes sense—it falls into a genexal category which
could bs called “Robinson Crusoe technology.” :
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play a large’ role-in. the choice of technolomes It may be-
that rhe choice of inappropriate rec/molc)gzes is oftén an i
institutional rather than a re(,h,rwloozcaa problem It is
simply not true that the reason appropmate technology 'is"
not used is because of' wn(}rance or lack of choice. in
many cases “high” technol%xes are chosen with a full
knowledge of the existence of “an mtermedzate option.
- When people are not using. mtermeﬁlafe technologies be-
cause the latter don’t exist, there is reason to be optimis-
-tic; when they are not using %m because they don’t want
to use them, a nﬁnecassan ly hopeless but mﬁmte}y more

plobicmam, sftuatipn emerges.
1t is not obvious that the Creatlon of- orﬁamzatlons that

pecmhze in appropijate technoloay is going te break
down the institutional barriers that presently- exist ‘against
the use of small or mtermedmte ‘technologies. It people.
are Tot using these technolomes because Qf n@nranonaL
prejudice, then the problem is one of Lhanvmo att;tudes
" not necessar;ly of inventing new technolomes If AT is iso-
lated as a special kind of’ technology, it is unlikely to alter”

the over-ail process of makmo dec;1s10“1s it will tend to b -~

“seenas a special case. . L

A more successful approach which' is pa}tlcular]y evi- o

dent in sof: tech, is the provision of informatien on_"'_
mtermedlaie tec’molocr}e‘; directly to the individual. The

influence of publications such as The Whole Earth, Cat-
« alog has beeri- paramount in changing the, attitudes of indi-
viduals and of instittitions; the -influence of @roamzatlons
such as AT }ntematxonal or the National Center for.Ap--
- propriate Technology, because—ex ,"'Lt"'and NAITow, has!'}'
been much’t’sﬁgrtant The provision of information
through widely distributed publications also plausibly’ sup-
ports a number of AT ideals: it permits the individual to
decide what is appropriate, it supports decentralization,
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and, almost.-by deﬁmtlon it ensuges thé‘t the md1v1duaI es~ . =
tablishes a healthier control over his technology. Thew is.
evidence that the approach of making mtermedlate tech-
nologies available directly to. the individual is not re-
f.strrcted to the United States.?5 It, .could also bg axgued ‘that
_successful AT antecedents such as rural medicine in,
- China, the Vietnamese sanitation prog1am or “Gahdhi’s
- hand-spirming campatgn, have all been pr’lmamly informa.,
- tion strajegies. The decentrahzatlon of technique has been
“ the result of the much more 1mportant strategy of tbe de-

centzahzailon Of knowledoe o : o

_ o5 The Memcan Ministry of Educatmn 1sssponsormg a series of .
= do it-yourself - soft-cover. books which follow the.format of” thq,
poptilar fotonovélas (iflustrated rémantic storiés).” Luis Lesur;, an -
. "ﬁ‘nthropologzst who is ﬁreparmg these guides, points qut that fhe- -
- fotonovela, whose total sales in Megico cheed 70 m%llon ‘copies:
- per month, is the authentic medium of communication in his coun-
try. Significantly. all previous do-it-ygurself pubiicgtions in Me;ﬁco _
have been gimeéd at the middle-class *&nd have sunply been tmnslas,.ﬁ”
tions d’f United States materlal o . "
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m MAN/MACHKNE CONCLUSIONS

" “The reason why we are never able, to foretell with céf-
atamty the outcome and end of any action is"simply that
#_gction has no end. The process of a single deed can quite

~literaily éndure throughout time untll mankmd itself hay R
_cotfie to an"end.” -

-—HANNAH ARENDT The H uman Condmon ;

’I‘he purpose of history, espemally conterﬁporary hlstory,

is to learn somethmg about ‘the present. The purpose of

this review of the Appropmate{,[’ echnology movement—-of »

its origins, its successes, and its faﬂures—has been to, cast .

- some light cm a number of n:nportgnt issues, among ahem__

(d;le relatxonshlp between. mdustn&hzatlon and- develop- -

mﬁ:nt and between technolcgy and ideology."I have tried-

- to éxammeﬂ‘these questions on the basis of ‘documented-

| - experiences; the results are not cohcluswe They have pot,

_indeedi they, could not have, proved or disproved. all-the

'___;_'extremglry general clfihs« that have sometimes been made. 3

- On the other hand, they have clarified certain aspects: of

S “the ‘way" that: technology, especially small—soa}e tecfmol-

| '\'"'_'__-ogy, affects the way that people live. g SR
o7 T ‘have prevmusly dﬁiérentlated between two views . of o

‘technology the’ evolutionary and the- revolutlonary The '

- former proposes technology as a stepping-stone to mod- . -

" ernization, ;,_:f i 1atter suggests a new- kind of technology' |

o

o v 5 con i v
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‘ w1th dlﬁelent social and t‘%chnolomca! anls Althoucrh

‘there is' considerable ,overlap between these two tend-
3 tionary aspects separately, but first I would like to raise

' @f socnal reform selt reliance, and nonwolent technology

. T

.
g N

SOCIAL REFORM %“-‘:

L]

N _ f
I have a}ready described a number of expenences

- which indicate that social” reform thoug‘zh technol&gical
change alone is, unrealizable. The coroltary is also true:
technoTogzcal chapge without social reform will likely
erve to exacerbate, not amehorate social. 1n]USfmes :The .
¢€a that social reform can be accomphshed by tw;ddlmg
~the technological knobs” is an attractlve{ oné, not the least.
" to national and mternatmnal technocrats. However, tru?
social reform imples chanfrmcr traditions, cultural habits,
political institutions, and: often human attitudes; it is a

is true that techmology can aid, even accelerate, the proc-

Pplish it alone Furthermore, it is technology which ust.
complement social reform and not vice versa. It is un-
- likely that social reformr which is instituted only to facili-
tate a “teehnological change will have much chance of suc;
-cess. : - : o

'Ihe distinction between technologxcal ehange and so-

duction of a SOClally appropriate technology to a repres-
" sive reg1me will (surreptitiously) create a climate for
. social reform. It is worse than naive to claim that the use

encies, "I shall deal wnth ‘the evolutlenmy and- reyolu~-

three issues that are.common to both pos:t;ons the ideas -

@le

long, difficult task and thete is no guarantee of success, It &

ess (e.g., socialisth plus electr1c1ty) but it cannot ad’com—' "

| -~ cial reform is crumal it is. naive to hope that the- mtm-—f'

- of a particular technology will result in, social justice or
more equ1tdble dlstrlbntlon of wealth in soc1etles where,.

&':_

By,
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ne1ther of th‘ese are 5001a1 or ECOI]OI'HIC realjties: To. insist

_that the success, of a techmlogwa} program, say, rural

Wdtensupply,,, Qhould rest on-as yet.unachieved.social Te-—

form is to hopelesslyﬂmuddle priorities.

I believe that historical experience has shown that so-

cial reform may follow technologlcal change (for exam-

- ple, in nmeteenth-century Britain), technological change

... can,occur with the minimum of social reférms (for exam-

- ple, in present day. Soviet Ugﬁon), and that social reforms

, may occur with the minimum of technological change (for
example, in Tanzania in the 1978s). Just as social reform

is not a precondition for technological change (in South.

Afrief, for instance), so “technological change- is not a

- precondmon for social reform. Itis tru¢ to say that pov-.

! erty ‘cannot be redlstnbuted——a poor democracy Or a poor °

" dictatorship is still a poor country—but it is also true to

say that the effectt and benefits of technoloolcal change

will be d1fferent in one than in the other, Technological

| change may benefit the elite, thel middle class, or the
poor, but this will be a function of the preexisting social

conditions, not a fUnCthﬂ of: thewtec‘molo gy itself.

s
&

SEL‘F RELE‘AN*{?E

There Thas -be en a great reemphasxs reeently on self—
reliance, which is-Held to be a great advantage at vu‘tually
every level. The individual should be self-reliant inwen-
efgy, the small town should be self-reliant. in employment,
e urban. neighborhood should be self—rehant in food
productlon the pation-state should likewise be self-reliant
-jn food ‘and energy. One might well ask “Where - does -
self reliance end? Or begin?™ .. = . - :
Thou shalt be self-reliant. o ‘ 4
Perhaps the reader feels 1 exaggerate but the concept

“Hp

¥

%

o
o “a

o <o . . ‘_-\ij’-
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of self- m]rmee has acquired 1(%4210115 Qvertoneq 1t seems
that ‘self- 1elrzfnce is always and .in every way desirable;-
one ';‘hou]d ‘beas-selforeliant as pm/lﬁl hIE in evely situation,

g There 18 an Institute for-Local Self-Reliance in Washing-
ton, D.C., a.Guide to Se[f Sufﬁcz/enfv (pub lished- by Pop-
ular. Mecfzamcs maoazme) as well as a newsletter for
Amencan Indians j@lied Native Self- Suf‘mef«zcy-

.the individual it offers a Wuhdrawal from the-burcau-
_ 1_:}5{1011 from big-city polmcs for sall towns 1t raises
‘bulwarks against the mva@;on of :big-city commerce, and’
for the nation-state it promlses ‘gredter pohtieal autonomy
All these prom;ses are i1lJusory. g

:Se}f-rehance at different levels szmulraneouslv isa patg
_ent impossibility. National self-reliance might Dreclude re- «
'gloﬂal self-reliance,” and it might well mvolve specializa-
tion” California or ‘Alberta produce eil, Florida produces

self- reliance may negate neighborhood self- rehance and
| individual self-reliance. And so on. :

Sel‘“~sufﬁc1ency has played an important role in the

‘ethos of.the youth culture. Though there were some, cafly

 Catalog, actively propaoated the idea that the individual
- could, and should, be as self-sufficient as posmbie 2 T have

¥ Peter Van Dresser, an American solar mventor smce the
11930s, interviewed in 1973: “The drop-ouis I>criticize most are the

.ones that pretend at self- sufﬁcxency-—lmng ina mgwam and all the -
‘rest of jt— yet going to Safeways once'a month ‘for their proteins.

- This i5just a. destructive fantasy”” (Peter Harper et al, eds., Radical
Technology [New York, 1946]).

sufﬁcxency “Seli- sufficiency is an idea which has done more harm

T

Self-reliance is, at first sﬁrht an attractive comcept. For -

‘cratization of public life, for the nelghbmhood it promises

oranges, Nova Scotia produces fish. Likewise, regional. ©

critics of the “destructive fantasy” of self-sufficiency,.
- these were rare.! Most pubhcations like The Whole Earth

2 Stewart Brand_ has recent[y reversed his position on self-

Fa
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already pomted out the attractlon of self-reliance to the
- do-it-yourself consumer; much of .this attraction was
“grtounded in the age -old American ideal of Rugged Indi-
" vidualism-’ Most of the youth culture’s attempts at self-
reliance—the rommunes, the free schiools, the alternative
mdustrles—-were short-lived and; 10 the extent that they
were disassociated from their soc:lal ¢nvironment, ' un-
successful. )

There is a case to be made for dlscnmlnatmg decen-
tralization, - as_ Amory T ovins had done in* Soft Energy
Paths, argumg that solar house heating has many techno-.
Eoglcal and economical advantages over network systems.
ngever I do not think that this validates the over-all
'approach to self—rehance Solar house heating is a special
case that must be judged on its own merits. It is also-
largely 'a function of the fact that the-most logical way to
utilize an energy source that is by nature chﬁfused IS 1 a
dlspersed manner. N

The argument for self-reliafite is even harder to sup—
port on the international level: One of the important in- .
ternational effects of the Industrial Revolution was the de-
~ velopment of steam power, steamships; and relatlvely
_ low-cost, long—dlstance transport (sailing ships, though
they used wind pewer, required very large trews and long
voyages and were consetiuently very-expensive). J_AS a e~
.sult, -a whole range of o;xe-%me‘ luxury goods such as
~ coffee, tea, and bananas became internafional mass Ton-

i

than good. On close conceptual_'exahﬁnation‘ it is flawed at ‘the -
root. More lmportantly, it works badly in practicé” Anyone who
has actually tried to live in fotal self~suiﬁc1ency—there must be now
- thousands in the recent wave that we (culpa!) helped inspire— -
knows the mind-numbing labor and loneliness ‘and, frustratlon and .
real marginless hazard that goes with the attempt.” “Tt is a kind of
" bysteria.” (¥, Baldwin and Stewart Brand eds., Soft-Tech [Sau-
salito, Calrf 1978})

&
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tant uﬁect on-many of -the thplLdL ulunmm

stay of many of the less devcl’oped arcas 1s mil th1c kmd o

of ;agricultural export: rubber (Malaysia), cocoa (West
Africa), tea (Kenya -Sri Lanka Indla) coffee (Brazjl),
cotton (East Africa), sugar (Cuba), and so on. In all

- these cases; the expansion of the expmt.;_ndustry dates

| from the turn of the century or later. The role of trade in
, devglopmient is obviously important in the case of the
prev;ously stagnating sheikhdoms of the Middle E&st as

~ well"as' in other oil- rich countries such as Nigeria, Iran,
Indon®sia, and Venezuela. Export trade of manufactured -
““goods has been the foundation of the development of
Japan Tailwan, and South - Korea and increasingly, of
India and Brazil. : -

Thus we see that it is the very lack of self- rehance on
the part of various advanced countries, that has permitted
the “latecomers” to develop. as. qu1ck?y as they have. In
fact, many cbservers: (including most of the less devel-
~ oped countries) feel that one of the major, obstacles to
more rapid development is the high tariffs and trade re-
strictions that most of the mdu%tr]ahzed countries have
maintained on manufactured goods.. It can thus be scen
that national self-reliance on the part of an industrialized
country (by manufa—ctumnc Synthetic rquer and cotton
and substitutes for’ imported ‘foods) will have an ex-

~tremely hegative effect on many of the%:o’dﬂﬁws whreirafe s

in the process of developing. . -
Self—rehance whether foi the mdmdual or the nation-

state, is, finally, a chimera. It is impossible to achieve, ex;

cept in the most primitive of worlds. Buckminster Fuller

‘said, “AIl of humanity is dcpenﬂent on all resources.

~ Even if the world moves to renewable energy sources, this

- will still be true: metal alloys for wind-machine blades,-

4
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"",Eoppé'f for flat-plate c\ollectbrs, potash' for ‘glass" COVers.
' Interdependency: is the unavoidable fact of the Modern

H s P
& i P

NON‘VIOLENCE A

rn

._.M@st wnﬁno on technology that emanates from the in~ °
tematlonal organizations such, as the World Bauk; the
ited Nations agencies, and the OECD studiously ig- ~
__""'the discussion of monviolent techaology altogether; —
ne_ senses an.embarrassed reluctance to raise the topic.
s is also true,.to a lesser extent, of various national
ups which delicately avoid using this contentious term.
E. F. Schumacher, on the other hand, used the word con-
sistently and forthrightly, and I believe that it is an impore,
* tant concept, which it would be a mistake to ignore.
- Within this context, noiiviolent technology implies a
number of things— above all, a technologv which will not
have unmtended side effects; tﬁat will not cause social dis-.
- ruption; and that can be insinuated alongside traditional
techmques without disturbing them It maphes a technol—
e ‘-':' social face of nonviolent technology There is also a more
ephemeral physical face that has to~do w1th technology
- that will be nonviolent with respect to nature; that will
e _not destroy, exploit, or manipulate the natural world. It is
" claimed that such a nonviolent technology is possibfe and -
that indeed, it is a crucial criterion for, appropnaf‘eness
. The experience of many nontechnological societies has
B been that the introduction’ of technology is a ‘socially
| dlsruptlve process. Change, sometimes violent change, in- -
| ev1tab1y follows technological innovation. Cultural habits
“and. hvmg patterns which have lasted for centuries can be:
altered in decades. Wha* is more, though some of the:

B
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g cffccts are intended, there are inevitably wnintended @
| cffects. It is sometimes-claimed. that iptermediate technol- -
ogy could be introduced 1to techniologically backward -

“tended side effects. I believe that it is difficult to show that
ny ‘technology introduced into a bag:kward (01 advanced,
‘that matter) society is not going to_ have unintended
c nsequences and, in the case of “previously nontechno-
logical societies, these ‘consequences are likely to have
jor soczal repercussions.’ : -

northeastem Finland. The situation of thie Lapps re-
embles. somewhat that of the nativé people of northern
‘ “anada, but unlike the latter whose main occupations are
‘hunting and" trapping, the main- economic and cultural

provlde food, cIothmg, and, when tamed, transportation.

In the last two decades, however, the relationship of the
‘- appearance of a single device—the snowmobile.

- Pertii J. Pelto, a Finnish anthropologlst has studied the
eﬁectsvf the smowmobile on the economic and social life

~ogy, which was freely chosen for a specific reason, has
- had a number of significant, unintended side effects.* The

East, par‘ticﬁlarly- Iran, are undergoing social upheavals which are

vanced technology and advanced social concepts (sexual equality,
religious equality, land redistribution) into extremely traditional
societies. - \

4 The Snowmobile Revolution: Technology and Soczal Change
in the Arctic (Menlo Park, Calif,, 973)

i,

<
5.
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“To illustrate, rather than to prove this point, I would
ike to cite one example which concerns the Skolt Lapps-"

focus of the Lapps’ life has been reindeer husbandry. -
These animals, which arg perxodlcally herded tocether-. .

‘Lapps to their herds has. been drastically altered by the

“of the Skolt Lapps ard has concluded that this ,technol—i

| ’ -8 &‘f the time of writing, a number of countries in the Middle

- due, in part at least, to the rapid and uneven introduction of ad- ~
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most striking effect is the changed relationship between

“herdsman and his animals; tradittonal reindeer herd-
ing requlxtd a long time and depended on success in tam- -
ing, to a certain extent, the wild reindeer. Snowmobile
herding is a rapid activity that does not require, indeed it
does not allow, this kind of man-reindeer relationship.
A parallel exists to the contemporary western cowboy of
the United States and Canada who, from his Jeep or heli-

copter, presumably no longer sings to his cattle. In the -

Skolt case, Pelto claims that the mechanized herding,
which resembles stampeding more than herding, may also
have affected the health and size of the herds.

Human interrelationships have also been affected by -

. the snowmobile. Social contacts. in northern Scandinavia
“have been intensified by fastér and easier travel. Social
- structure within the Skolt community has been changedg

whereas traditional reindeer herding favored the older -
men who had acquired the necessary woodcraft, mecha-
nized herding gives equal advantage to the younger men.
‘The cash costs of snowmobile maintenance have intro-
duced new economic constraints, and Pelto has also ob-
served a social stratification which previously did not exist

" between the Lapp families who have successfully adapted

to the new situation and those who have not.

My point is not whether this technology has improved
or deterjorated the life of the Lapp people. Pelto himself
is ambivalent about this. He feels that something has been
lost in the Lapp culture, but he also admits that “obvious
marks of déterioration, such as serious alcoholism, family
disorganization, and violent crimes, have not appeared.”

" He concentrates on the snowmobile” aS«a_._vehlcle for"

change, but does indicate that almost all of the Lapps also

own chain saws, telephones, and outboard-motor boats

for.lake travel in the short summers, and a good many
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use electricity for cooking and lighting and have Wd\hln“
machines. The important point is that what appeared to
be a small technological change in the 1950s has had
~many stde cffects; few of which weid infended and some of
which will probably irreversibly chfmze the nature. of
Lapp society.®

Perhaps all would not agree that tnn snowmoBile 18 an

“appropriate” technology, though it does exhibit many of
the characteristics: it is small, easy to operate and main-
tain, encourages decentralization, and is not very expen-
sive. But in any case, this example does itlustrate the vio-
lent effects that a new technology, even on a relatively
small scale, can have on .the lives of a “traditional” com-
munity. That this technology was not imposed but freely
chosen only compotinds the argument, )

- This is but a single example; it would be p ,jessﬁne to
give others. The invention of inexpensive techniques for
producing nails in the early 1800s facilitated the fast and

_cheap method of house building known as “balloon fram-
ing,” which in turn encouraged the rapid settlement of the
American West, often a violent process. The introduction
of mechanized well drilling in the desert countries of the
West African Sahel has had a violent effect on the migra-
tions and on the very culfure of the nomadic Tuareg. It is
the rare case indeed where a technology has ot had some

5The Lapps, like native peoples in the United States and Can-
ada, have been In a process of change for the last hundred"years.
In the case of the Skolt Lapps, this includes displacement, in 1940,
~from their traditional home in,what had been Russia to Finland
- and the establishment, with government help, of new settlements,
as well as of new reindeer herds. The Lapps enjoy all the benefits
of the Finnish welfare state, including free medical services,
schooling, oid-age assistance, and unemployment insurance. In this
context, the changes induced by the snowmobiie are part of a
process, not an isolated event.

#
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v1olent results, and I would suggest, as H‘mnah Arendt
' has done;that-aff” fechnology is violent. Y :
Tlns Js a contentious point, but then, the, concept of
nonwolence is primarily philosophical. To make Some~
" thing, whether with tool or machine, is to wreak v1olen@e .
on nature: to destroy a.tree and cut it into boards, St
L { wrench stone out of the ground and carve it into blocks, i
~+ to melt ore into iron. The activities of technology, from *
‘the very -beginning, have been violent ones, and with the
first-architget and the first engineer the struggle for mas-
tery over crawty ¢ver natural forces, over natyre itself
begms There-is v1oience in the domestlcatlon of ammals :
~ no less than in the exploitation of natural forces. Philo-
- SOPth&H}’ at Ieast,_th&cgncepLgf nonviolent technolooy
- seems fo be a ‘contradictior.. in terms. .
Tt might be useful to point Gut at- this point, however, °
t}gat,_wt_here is a distinction between ‘machines and tools..
There is a certain amount of overlap between very simple .
machines and very complicated tools, but in most cases
the difference is readily apparent. Whereas the tool is pre- .,
cisely an “extension of the hand,” the simplest machine -
already contains some measure of automation. It seems
hkely that the impact of technological imnovation on a.
. backward society’ will-be reduced when it takes the form
of tools, even SOphzstxcated ones, rather«than machmes
even very simple ones. It may turn ‘out to be more useful
to. differenitiate between tools and machines rather than be- -
tween v1olent and nonviolent, or small and Iarﬂe technol-
ogles The perils to a rural society of mtroducmg a_wind-
mill or a water~driven turbine are probably jU‘St as greai as -
—those  of mtroducmg a-diesel generator The-fact-that a
= windmitt does morEns rav-be-te: 'eaﬂHhagAh&__
+ fact that it, fike the dlese s a machme not a tool.
- It 1s necessary to recognize that a nonwolcnt technol—-

o

%,
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‘ogy may be an 1mposs1bﬂltv This will be difficult, for SO
" much of the attraction of, AT lies in its appeal to virtue
and in the promise that here at lzf?étt is a tecnology that
will not have any unintended. effects and will not push and
mold traditional societies in a violent way. Practitioners
| of AT must be” just as vigilant as regards its unintended
| consequences as with any other technology. There is no
* immunity against technological fallout with any. tec}inol-
“ogies. But practmoners should not-be discouraged if they
E‘:;dlsc:mre:r that “appropriate” technologies may have just as
“violent impacts as any other kind of technology. AT
hould not induce any complacency—the violence should.
-controlled or at least minimized as much as possible,
t this can only be done if it is expected. As.it pulls the
“trigger, AT should not be surprised by the bang.

REVOLUTIONARY TECH “ f\ &
. By now: it should be clear tg the reader that Appro-
pnate Technology is a prOposmGn rathér than a fait
accomplz 1f this is the case, what general conclusions can
bé drawn about the future possibilities of AT? To answer
“this question it is important for ds to make the distinction,
~ ance again, between the evolutionary and the revolu-
. tionary tendencies. Whereas evolutionary tech will be a
" force for positive change, revolutionary tech is on the
. whole, I believe, a red herring.
- Various critics have attempted’ to exorcise modem
technology by inventing labels for a “new” technology
Convivial Technology, Utoplan Technology, “Alternative
‘Technology—they have Jaad considerably 1less success in
”aCtLraHy inventing the technology. Tﬁis—s_ﬁould not be sur-
prising. Langdon Winner pointed out in Autonomous
- Technology, in 1977, that “even if one seriously wanted "
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life, one vmuid e at a loss to know
how to proceec{. The technolog gy that is in use today is
the result of scientific, philosophical, and cultural- history.
What is the “new” technology to be based on? Astrology,
- superstition, mdwxcr? How can it fail to rely on existing in-
. stitutions and ways of thmkme{, and how, as a result, can
" it claim to be capable of’ developmg in a differeﬂt dlrec-
tion? ’

| The best that can. be suggested often consists: in going
back-to a sort of pxemdustrlai Arcadia. But how can one
-~ g0 back to a medieval decentralized feudal society and
~not go back to serfdom, warlocks, and the Divine Right- of
Kings? And in any case, did ot the Middle Ages finally
. lead to the Industrial Revolution? Ivan Hhch suggests a
kind of restrained Luddism, but does not say who will con-

trol it. Who will be this Big Bully wbo will keep rein on
- ,_technolomul developmenﬁ

The biggest obstacle to the development of a different
- type of technology is the ubiquitous presence of a modern.
- technology which is shapmg human consciousness and be-

havior, structuring somety ~and determining the choices
that are available. The Whole Earth.Catalog. and the other

) publications of the youth culture would have been impos-
-. sible without the technology of Polaroid cameras, Xerox

~ copiers, and International Business Machines computers.
The success of Small Is Beautiful was partly due to inex~
pensive printing techniques and a worldwide distribution
~system. The fact that so much of the ethos of the “counter-

" culture” has been adopted by middle-class America, and

~mot the least by many -American. corporations, is not so
~ much an indication of the failure of the flower children as
. of the fact that they were part and parcel of modern
. American culture, not any sort of an alternative. The ease
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e :
J"Wlth which modern mdustry has been able to co-opt many
- of the soft tcchnol,owu,s 1S an 1z1d1cat10n that maodern tech-
nology doesn’t jll%{ occcupy the hzgh ground—it occupies
. all the ground. : : - ,
- Although some have. c;almed to have developed a “‘new —--
' ,-technolooy, all that they have been able to do. is add to
'emstmo technology, which, while not bad i itself, is
ardly the same thing.

"One can oniy conclude that the IHVEHUOI’} of a “new” or

ﬁerent aoproach to technology is possxble Neither '
_4man+hno present-day technology—surely a precond1~
“tion to any new *appmac‘l a serious possibility, The wide-
- ranging "and sometxm&s devastating effects of a brief
power blackout or even a short-lived drop ingfuel supplies
are only hints of what such technoioglcal demolmon would
entail, g '-

 EVOLUTIONARY TECH

- The American critic H. L. Mencken once wrote that al-
though it was unquestionably noble to die for an idea,
 how much more noble it would be to die for an idea that’
. was true. A great part of the writing on the subject of Ap-
- propriate Technology has been more concerned with the
-'f_:-.""_.._former than with the latter. I have tried to show why this
" has been the.case. A
A successful approach to the development-and applica- -
' tion of small tachnoloolﬁs should, as I have pointed out,
.reassess. the  desirability. of self-reliance and scrmuqu '
-~ question the ‘concept of a ndnviolent technology. lee~

. L
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7 wise, 1t must be aware of the limits 01 tu,hnology-—what it
can and cannot accomplish. . -
There are no simple remedies; small is not always

beautifulG local is not always better, and labor-inten-

swengss is not always desirable. Small technologxes can-

" not aymd wraditional economic strictures; a manufacturing |

process must produce useful products; an investment, no
matter how small, must-‘brif“ig some increased benefit. |

Tt is sometimes claimed that the concept of Appropriate
Technology eontains nothing new and that “it rests on
fundamehtal_;-ﬂ'i)reinciples “of benefit-cost analysis.”? This
statement is partly true. AT has not de\}eloped any new
methods for detesmining, what i afid what is not appro-
pnate Seveuﬂ writers have attempted to develop lists of
“eriteria” for appropnate technologyz, but on closer m—‘
spection these turn out either to be two- vague (¢ cul_tuljal
adaptability,” “
(“small,” “labor-intensive”) to be of much use except as
slogans, which, of course, is what they are. The limitation
of these criteria becomes evident when one attempts to
apply them to a particular sjtuation: either all technol-
ogies are appmpnate for something, ine which case there

61t is hkely that 1 'will be accuséd of qmbblmg Schumacher
himseif had little time for ‘“‘those who get stuck on words; who
start arguing with me that small is not always beautiful , . . these
people who can’t get beyond the words. This 1 conmder an aca-
demic disease which is rampant” (Natlonal Film Board of ‘Canada
ifiterview, 1977). This statement is rather ingenuous; - since it is
words that have fueled the Appropriate Technology movement, a

ecclogical respbnsiveness”) or too general -

cnnque of AT canpot avmd, in part at least, focuﬁmg on “the_, -

words?———— - —

S TP, Rosenﬁeld et. al., “The Appropnate Technology Band-="“w
wagon: Transferyof Knowledge md Community Water Supply,” -
paper presented at{ the Second Tnternational Conference “on
Transfer of -Water Resources Knowledge, Fort Collins, Colorado,
June 1977, \
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are aophcable all the’ time, in Wh:tch case are: they really
appropnate AR : : "
/On the other hand, in the context of the teohnolomcal

| the, poorest ones, AT has drawn attention to tpe fact that
| mtany. more technical options exist. than. was' prewously

iscarded,. or less. well-known techniques which. are still-in

d. mdmduals AT has brought together a spectrum . of
5001 man’s tools” and it has begun {0 break down some

all-scale fechmques _ -
- Perhaps the most important role that fhe AT movement.

. large number of people have been left out of the develop—
meént process a,;}d that technologxcaf opt1ons do “exist
- which could begin to rectify this situation. However, as an
- attempt to’ demodernize technology and to, take an alter-
' native path, Appropriate Technology is doomed to fail-
- wre. H s a pretentious romantic, even- pmgnaﬂt attempt
1o stop the ocean with.a child’s ‘oeach shovel and play
bucket. )

N 8Tne chmce is even more: strained for most AT groups, which
are -usually experts in soﬁ’ﬁe particular technology (&SOldI‘ wind,
- bio-gas), and for whom the progess of identifying the appro-
- priate” odut:on must be a foregone conclusion. ;

g : . v s

. isno such thing as AT or not zﬂl appmprlate technologies .

development of less developed- countries, particularly of
_:'thouo}}t The options that the AT movement has } helped to.
‘bring to light aré either those which have been prematurely
use in various developing regions, or mriovatwe technolo-

f_"--gles that have been developed by relatively obscure groupsk

f'__‘ the msthutlonal pre1ud1(:es aoamsl; mtermedlate or

. has played i mtematlonal development ‘has not been as:
the inventor of a new approach ‘but rather as a reminder
to the international development establishment that & very4

) So strident have been the demands to develop a new v
-“technology, and so eager has been the pubhc to-believe’
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that the solution.to the percelved ills of the Modern Age
‘les in changing horses in mldSterm, that these paper he-
roes have been believed. And now what? What if workers
don’t like laborious machines? What if bio-gas plants
““benefit the rich and not the poor? What if wind machines
are often too exp@nswe‘? What if the solar heater falls
apart after.six months? What if no one wants to buy
homemade soap? What if . . . -~ AT cannot deliver the
'goo‘és‘? |

RN | - a

139:""
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