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Pe;.gc 1• 

Rurr.l conctrüction works of nll kinds ( r o.cçls, t..r2.t vr dcvelo_pmont, food 

st6rr:.go f c.cili ti cs ote.) · c:::.ro import2.nt olomop-ts in most rurël.l dovolopmont 

efforts. ·~·~ Morcuve:,, ns tho construction prococs 0nd tho. . nnintonn.nco of rurn.l 

· ·works hP.vo :c. subst·.~.ntiël.l omploymcnt pot cntir.l i t is oftcn rcsommendod th.-;.t 

orhploymcrtt-iritonsivo rural ·works. progr.~.mmos bocome c..n clement ~n omploymont 

oricntod ·dovolopmont strategios.1 

How fé'..r such c, recommondr .tion is acccptod depends on- n. l.::.rgo numbor 

of · ffift .tt .crs~ Tho most importnnt of thcso q.r~ : , (é'..) tho objective s which tho 

society in question oxpccts to n.chiovp by 2n incror:.s o in rura l _, omployment; 

(b) the reb.tivc ... \vcight which thosc objcc.tivos nre givon vis n. Vis oth~r 

·· · obJective-s; · (c)' tho o.x,istenco of a.lt q;rnctive w<'-ys to croél,to rtlrël.l omploymont; 

(d) the oa.pr-ci ty t o plnn and implomcnt rolé'. ~ivcly .l e1.bour-intcnsivc construo-

tïon i:tnd m.-:. int onçnc o works. From a thoorot.icrü po int of view the ques tion . ·. . 
.of .whother or not the qmploymcnt potcnti~.l ombodioù. in rurn.l construction 

· élild mnintene..nco worka should be oxplo~.t cd, ,is n q)..l.Ostion. , of dcfining the 

· most appropriato rural works tcchnology. 

The' most: · a,p..e.r~..E:L:.to tochno1.2Q 

. Tho . core of trlC commonly used ' a.rgumont for tho npplic2.tion of "n.ppro-
.,. . . 

priatc t e-chnologies" points to the nood for tho t echnologies to be adn.ptod 

to the so-0n.llocl locr.l cond.i. ti ons. In othor words, tho cri t orion for n,ppro­

printcnoss hr• .. s first of nll beon r oferririg t o loca l c6ndi tions.1 Howevor, 

----------~-----····~-,~ 

1. - Sec for oxr• .. mplo "Employmont Incarnes 2.nd Eq!J.n.li ty. A Str.?tegy for 
Incror.>.sing Productive Employmont in Konya"', IL0 1 Genova 1972, pn.ge 
309 to 313, n.nd 579 to 584. 
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aci.voc::-.tcs o f t·hi~ . choicc. of tcchnolog"J s o.c.Jp not to hé:!.vc b oen successful 

in v e ry m.".ny fields. Tho lack of adopti on of othor thé\n tho '11norm.:.l 11 

equipm'::lnt-intens ive technologies in ruréÜ c onstruction works in a cr> .. se 

in . llOint. Pe rsoné:!.lly I hcwc oxporienccd a numbcr of futile discus s ions 

wi th executive tochnologi s ts about the o.ppro_[)rin.tonoss of w ·rious éJ.ltcr­

nr: tive construction mothods for rur::l woTks. I call those · di s ·us sions 

futil e boc2.use wc luwo b oen t a lking only ;:1)out purcly tcchhica l 2.spocts, 

.a nd whcncv cr I did a rgue tTh~t a givcn oquipmcnt-intonsivo tcchnology wns 

not nppropric;,tc to tho locé:!.l conditions, I W['.S mot with . thc countor­

nrgumcnt th.:. t tho loc.".. l conditions shoulcl be m.1.dc appropriatc to tho tcch­

nology. 

Tl:li s 7 of course., misses the point, which hn.s to do wi th i t oms (a ) 

and (b ) of t ho introduction. The point is th':'\ t tho criterion for tho 

approprü~.tonoso of é\. t c cl:mology should rofcr primr1.rily to tho objectives 
" l' 

of the toclmo log ica l activi ty und.er r oview. The 'laca l-condi tions-é:'..dc.'l.p­

t a tion rCfiUiroment should becomo nn impliocl 0r seconda ry conditïon. Thus, 

tho mo s t . o.ppropriatc technology is t he tochnology tho re sul t of which 

le2.ds to optimum ntt<ünmcnt of tho s.oci r:. l 7 ec onomie and poli tica l objectives 

of tho socidy in question. This definition is of ooursc fro.ught with 

ambigui ti cs. The definition is not m"j'e precis e:: t hr1.n the a rticul<:.tion 

of the g i von obj ectives. It 1-vill be n cccssp ry to decide whcther tho 

f ormul.". tion of the objective s shoulcl be t h: t of the ruling politicn l 

powors or pcr hr.ps thr.t of s om.o othor moro or l css o.rticulatod grrmps of 

tho socioty in questi on. And even if thore mt'.:" soom concurrence in tho 

cn.so of or:.ch ob jective, thore m."1y be di v e r ,:;; onces in perceptions o:f orclors 

" of prioriti cs . A b .st ::nd por :1aps not tho l o~ st source of nnfuiguity hns 

t o do with possible divorgonc c s in opinion ::bout tho affect which tho 

applic,..,.tion o f v r rious technologicc..l a lt orni'..tivcs will ~ve c..n ·attr:.inmont 

.o f 'tho · objectives • : 

: ·- ; . 
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The defini ti on llk..'"\.Y a.ppcnr to be of a. oommônplnoc an tauiologian.l 
( 

nature. I lJ..."l.VC n cv orthclcss twa speCif ie r cc.sons for insisting on using 

the. concept n.s d ofincd , both of v-rhich 1-i.~:ir o c.. poli ticn.l-oduca tiom .l aime 

(;:-..) By so..ying thc.'"!. t s orne technologi e s o..r O n.ppr oprin.t c wc r:.r e i mpl y ing tha t 

othcrs mi~ht be ina pproprie..tc. In othcr vrords , wc empm.sizc the f <'-ct 

thn.t in most cc.s es thor e is n. choicc. (b) Ily 11 f ording11 the tcchnologists 

· consciously t o consider the objectives of thoir n.ctivl. tics wc . might 

. graditn.lly bring thom out of the widesprcn.d b eli of th: .t tochno l ogy is 

so·motliing iloutrc-.1 wi th no poli tica.l connot a t ion. 

The lnst point perha.ps needs sorne clnrification. I<ty argument is 

that · technologist must be made to underst2.nd t hd when t hey are a skcd 1 

for example, to build a bridge, they are not a.sked tà._ build tha.t structure 
: . . . , 

for its own sa.ke. · The bridge might pa rt ' of, say 1 a rural development 
! . . · · 

program6e:.which has been desigiieà to- attain s peci f ie ob j ecti~es . These 
. . . . . . 

ob'jectives should therefore be conveyed to ·th e technologïst'~ î-ii th t he 

instruction to ma.ke their choice of bridge-building te'chnology in accordance 

with the said objectives. 

The focus is then put squarely on the objechves and the di s cussion 

of tlie .most appropriéi.te bridgë-buildin{.S technology b ,coiries as much a 

discUssion of thè purpose of thé rura l dev<i lopment prograrrîrrié"as of the 

oo'mbina.Üon C'f 'factors of :production.. Tho crucia:l question of' "cl r.;v e lopment 

- for whom" might even enter into t he discussion • 

. The ne~ess~J:X u.9_ondi tian for technolo~ica.l~S~s!l~~ 

In· ~ruer to iliustrate the applicatioi1 of the théoretica.l a rguments 

of Section 1 and 2, I shall now elabora.t e furt ho r on the e:x:a.mple of choice 

of bridge-buiil.ding technology. Frantz lï'anon is v ery clear in his opinion 

about which objective, and which criterion ·derived thero6f 1 s hould be used 
- . . l 

• · 

. ' 
1 

. ' 
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in choice of tcchuology: for rur;ü works projccts (and I presume, for all 
1 

othor projocts) wi10n ho writes: , "If tho buildinG of a~b:ridgo docs not 

cnrich tho awaronoss of thoso who work on it 1 thon that bridge ought not 

to be bv..ilt a nd tho citizens co.n go on swiffii"7ling ~cross the river or going 

by boat. ·Tho l)ridgc shou1d not bo 11parachutcd down" ;from aboye; i t sltould 

not be· impos ocl' 'ùy o. cl.cus .ex machinn upon the socin l seonc; on tho cont.rary 

i t shoulcl come from tho musqles .-:nd the brc..ins of tho .ci tizons. Ccrtn inly 

thore 111élY woll bè noocl of ongineors and a.rchitects; somotiwep complot e ly 

foreign enginoors and archi tacts; but tho locr.;. l p~.rty lcad o:t;"s shoulcl be 

ahrays present, so th.:ï.t tho new techniques cc:.n ffi'J.ko thcir wo.y into tho 
: ~: . . . . : 

corcbrn l desert of tho citizen, so tha t the bridge in wholo in P<.;.rt can 

be taken up a.ncl concoivod 1 nnd the rosponsibility for it assumod by tho 

citizen. In this >vay, and in this way çmly, ovorything is possible". 

Thus, accorcling to Fnnon a tcchnolo~ is a,E_pro..J2._I'in.tc providcd j_t e~~-~chc~ 

the awareness s>~±:Jïhoso _,}!ho ~n.yol_:r.?d alld. J3.U.P.Ps>_so<i_t.<?.....~~<?_.}'S9~..2.!,J •. h..c?. 

tcchnolo~. In tho folloHing I sha.ll· . spocify th:i.s n.rguinont n.nd dolibc­

r a tely 111éJ.ko un effort to us ·:: tho samo co..tcgorioa l l.:cnguetgc a.s Fnnon in 

ord.or to mcï.kc tho roasoning as clco..r o..s po rJ ::.: i ble. 

One of the procondi ti ons f.or "ovorything to be possible'' in the arca 

around the si tc of tho bridge is tha t sorne tcchnologica l chn.ngc is brought 

about which diroctly affects &"ld -~_!ud~ the populet.tion in tho n.rca. 

Such chnnec is not hnppening in · tho Cé\ sc whero the inh.: .bi t . ..., nts - hnncls 

in pockots - a.ro only specta tors to o.. foreign contr.:-: ctor who uncKpcc tcdly 

starts opcr<: tinG .~. t · the river >vith- his 01vn [;<'.11[; of skillcd labour, his own 

cquipmont .o.nd nntoria l-clolivcry organization, a nd pu~s up n. bridge in rein~ 

forccd concrotc of his own design. 
,. 
·'· 

1. The quotation i s from Fré'.ntz Fanon: 'lrfuo Hrotchod on tho E.;.rth" 1 
Ponguin Books, 1967 1 (p. 167). Orig inal in J:i'rcnch: "Los Dc.;.mn6s 
do la Torre", lï'rr> nçois libspé:ro, Petris, 1961, (p. 148). 
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Even if the contrn.ctor wcro to ernploy sorne o.~ th? onloo.lcors, tho sc 

thus .ornployed woulcl .function as "hostE:.ges" .only. Tho applicc.tion of 
. · ..: .. . 

the technique of tho · contractor >'IOUld not be d.oponclont on tho Pc!.rtici-

.P<-'"l.tion of tho Cr-!.sun. l labourors ornployrnent. They porforl!l only n.uxiliary 

tc..sks o..nd would. by n.Qd largo by byskndo;r-s on _[l. par v.rith ·thc rest of 

: tho populQtion. 8hould sorne of those n.uxilir..rios noverthcles~ pick up 
- ~ . 

som.e .skills during tho construction poriod 1 t ).1oso skills would be linkcd 

wî th .a ' typo of tools .1.nd. mntorié~ ls Hhich they most proba.bly will !ù·wo 

no chance over to r .oquiro. They could not ~o be1.ck to their villn.gos and 

1mke copies of thcse tools and thus m~.ke use of thc ir new skills, lot nlone 
:·· , 

alono convey tho.>o to others. They oould be inclinod t6 fëi>llow tho . 
contra.ctor who:1 h.e rnovos n.w<'y with the tools to .:'..notb.or site. In this 

respect th.<:l. so~oallod (and oftc·~ highly praisocl) d emonstration affect 

of .the foreign technology would be ncgn.ti vo. 

The br,idgo by .. i tE?clf would not ropresont <.' l1Y tcclmol?g icü.l chn.ll(jo 

in tho arca vJhoro i t is p:la ccd. It wou.ld Gppo.::.r n.s 2.!1 improv9mont of 

}!11<.":\.turo" • This impr9vcmcnt might con tri bute to .somo economie grO\V'th in 
... 

,~he n.rop..- if, sn.;y 1 i.t now bo.carnc ca sier to g~t thç locr;:l .producc to a 

-~v --~>widor m.1.rl'.:ct, .n.11d l)~"'ovidcd . n. quq.nt~tn.tivc c~pr..nsio11 of production wcrc 

possible. Butthc: building of the bridge wou:),cl not hnvc brought a.bout 

emy chc·\ngc in tho conscious activi tics of tho population which could 

loa d to a chtmgo in tho prcvailing production tochnology. Tho prosl?eo­

ti ve ccono~.~:r'r<?..11th w...<2..."!.1d . t <::~ pla~~ ~:ii tàollt_ :.t~9_g~o]p_g_~s2.1 _ éhans:~• 
Tho ·cour no o:f events could 1 howevor., h.·wo bc ..;n different. Perhr'!.pS 

the contr<~.ctor ooulcl not bripg in a ll his equiprncnt . or . matoria ls accor­

·ding to schcdulc boforc the œins rp<~.do , 9.onstruction. impossible. Or 

perha ps soi~1o of .. t he oqu;ipment had sorne serio-q.s brcalcdown which rcquircd 
. :>t 

sp2.rc pn.rts fronf c..broad. Tho oontr.~ .. ctor \·JOUlù. thon prob2.bly rcndjust 

hia · technique to t h is "locn.l condition" and employ moro divisible typos 
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of tools. This ·în turn ·woulcl leo.d to more omployment of workors, 2nd thus 

to moro direct pnrtid. p.-~ tion o.f t he loc.-~ 1 populé'.tion in the production 

proccss t i:l.nn b cfor c . In t his C<.sc t he s kill-forrm.tion on t ho job would 

!u-.vo <1. qUE!.li ty 1vhich i s · moro r c l ov:::.nt to the s i tu...1.tion of tho workcrs, 

pc:.rtioulc:.rly to thoir oe p2.bili ty . of nc quiring the corrosponding tools • 

Moroovc:.:' t they would be e.c qua intod >~ith ndvnnt <Cgo s of nn orgnnizod struc­

ture on ·2. l n r gor wor:ks si t o, 2.nd t hoy might hD.vo oxpo·rionced -hi t horto 

'tinknown socin l r ol ::J:tions which mi(;'ll.t ' contributo to nOI-1 dimonsiom; in thoir 

po lit ica. l n.wrtronoss. 

In con·~rc:st to tho first cn.sc , t he probabili ty th .. ~.t t ho wé'.:;os paid 

would b e cons umed immodia toly nn c} ''cntirol y would bo much lese. The 

lmowledgo inducecl could wi th rrpch loss extra input thtln otl1orwis c be 

:tr.~ .nsforrod a nd be a ppli od in othor loc::-:1 infrnstructura l works ( e.g. 

s olf-hc lp pro jccts) such ·a s miner irrie;<' tion schemas, stor~.ge · f~ cili tics 

or vw.t c r - e.nd s<:ni t a tion-insta lli'.;tions. Sorne influence on tho agricul­

'turFÜ technolog i co in ~ho a r ca nould ' l i k o1à se bo pm ctic['.blo 1 pn.rticuln.rly 

if t ho complot ion of the bridge vJor o follow od up by nn · iramcdia to off cr to 

t ho pc\id-off workers to buy f e.rm inputs ( o ~g . f r1. rm i mplomonts 1 f crtili­

z or b or new t y pos of s cods). The prcconditions for sorne t cchnologica l 

oha.nge i n the a :rea tog cth_9,! wi th economie g rowth would be oror'. tod. 

In tho first c<::se I a ssumod t hc..t tho contra cter hims olf m:-~.do the 

d esign of tho bridg e 1 i .o. t hn.t ho m.:.cl o tho choico of product. Throc 

ma tt ors 1,.;er o d ecisive for this choico : · (3. ) tho st2.ridr. rd d r o..wing 1-1hich 

he brought wi th him from his :dr:-:tvinc; office, nnd to whioh his lmowlcdgo 

wc.s ad.:opt od (b) tho oquipmcnt in his po ssGssion by the t imo. he wc s e.wa rdod 

t ho contrc .. ct for the bridge; (c) t ho long t arrn c..grcomcnts . he he.d for 

m"!. t cria ls-doiiv:Jry with the stee l nr :.nufn,cturcr. 
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If tho choico of · "rosult" or product ~~cl be on n:ndc on tho spot 

and not influonccd l;Jy tho 2bovo montionccl m."!.tt or:s, tho bridge would 

.. perhn.ps· not h[!.VO b oen mdc of reinforccd concrete . 'Qut, scy, . of timbcr 

and sandstonc, 0.cpènding on which nnto~~a.ls v1orc a.va.,ila.ble loca lly. 

But thon the contrnct might not ha.vo boen a>;a~locl to the foreign contrGcto: 

·· ·· .büt . t~ · _ S~ll}epody clso of indigcnous extréJ..ctio11 wl1o .l.~cw how to rtlct.ko use 

·of the local n)Ll:torials. In this case thon, the workors on the bridge 

would have ga.inoà_ aw2.roness about the potentia l use of the matorüols 

surrounding thom, a.nd . would havoacq}lirod; somo skills in the use of thoso 

mato:P.ials. · Consoquontly, tho prospoctivo toclmolo_jica l chc..ngo in tho 

a.roa would. bocomo less dopendoi1t on inputs from tho outsidc, and v1ould 

be· ·hkoly to luw o a moro Efqlf-susk.inod qtl<.'l.lity t :1an othorv-riso . Tho 

workers on à bridge, which wa s constructod in accorùanco with the last 

procedure, <<'~ould not stop ca ring for tho bridge v1:wn i t Hn s tcchnioally 

· . comp;leted.- They would go on building é1. roof ovor the bridge and ca.rvo 

decorations in H. And they would lllcï.int<ün i t, ~1n.ving acquirod tho 

irtsight nGJcoosnry for tho propor u~ooppf it and f nmilia rity with tho 

· ·sin:ülost dotc..il of i ts function and structLlro, • . They would hnvo concoivcd 
1 . 

the bridge in tho Hny insisted on by Fanon: 

Sorne motJl9~9-o ~-~~'?2· h.,_collê..~~-rat ions 

11 To onrich techp;0_logicc..l p.wa renoss" thon couH be aii i objective v.rorth 

pursuing, concurï.•ently ·with tho objoc'tivo, "to incroaso ac;groga tq c"onsump­

tion". Bcforo thi s crm be donc, hovrdvor, tllo .:n·m.rone os objective n cods 

to be !Ik~do oper~.tionnl to an extont tho.t i t C C!.l1 be . vievJüci :aw~.inst the 
.. . '~ ~ f , • . ) : .-~: ... : 

growth objective 1 .:J r for that. nn.tt olr ngairist <'.llY othor objective. To 

mako an objoctiv_o opernt~onal primarily moo.11s to cstabli:~.h a mcasuro-
~ . . . 

ment modcl w~th a saale o:t: "'ya,rdstick'' to which g onl ' a.ttainmont can be 

rolatoo. This soale further noods to ~be tolU:t L,d to tho docision va rinblos 

of tho problcm. In cnso of choico of r..pproprb.to tocl1J1ology tho d ecision 

y a.riablcs a.ro mtl.inly tho produc-G, tho orgnJ1iza-Gion, c:nd tho technique 

(i.e. tho combinat:Lon of tho f a ctors o :i:' 11roduction). Of those v.':'.riablos 

the combination of tho f a ctors of production oxprcssod by, say, tho 
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degree of labour-intonsi ty is t'hu most i:Ja.nn.gonblc vnriablo t o use in 

oporationn.lizing tho m-Ja ronoss objective. This is so, boci!.uso thore 

cw be li tt le doubt about tho existence of a direct corrob.tion botHoen 

tho dq;reo of labour-intensi ty of <.~. technique · n.nc~ the oxtont of toch­

nologice.l awaronoss croa tod throue::;h t he é'.pj)liC2.tion of ' tho . technique -

wi thin certain limi ts of course. In otlw ::c word.o, emplol~?!lt __ cr~~ tioE 

crm be bkon o.s à yardstick for t~~s._~~L<';.!:_S.,n_s.,sE, objoct~2.9.· · Employmont 

is U$Ually also ll'lé:'..do tho y 2.rdstick for othor objectives first of nll 

for tho Vé1 rious objccti vos "to redis tri butè · con sumption or, ,incarne" • 

To mç 1 tho m-Jn.ronoss objectivé is tho mo~c fundamèntc.l, although 

accurrru.lc.tion of both tochnolocicc.l il.Ho.roncss ~ incarne. is noccss nry 

to inHi;.to tocl:nolog icn.l ch~~go. 1 .Apa.rt from tho difficul tics of 

me.king tho various objectives oporatiom.l 0..nothor e.nalytical problom 

must b e solvod boforo any approprie.. tc -Goclmology definition bucomcs 

applicn.blo. I n.m roforring to tJ1e.: f é1.ct thn. t wc làçk n. ,E:0Ctioabl~ 

mothoclology to solve rrru.lti-obj octivo clooisi~n probloms. 2 Ilowcvor, 

once tho vr:.rious objectives ha.vo beon ngrood upon, and once thoso 

objectives have boen mado oporationa.l, the n.na lytico.l diff~cul tics Rro 

not insupora.ble.3 

----------------------~--~ 
1 • Tochno-logica. l :a.waronoss . cn.n of couroo be inducod by othcr moo.ns 

t han through omploymont. Teclulicol schooling éÙlC~ vnrious forms 
of extension services a re CXc'lmplos oi' such othor · mca.ns tho offoc­
tivonoss of which, howcvor, I hn.vo rey sincore dou~ts · C'.bout. 

2. Soe Erik Johnson: "Studios in Uultiobjoctivo Decision IIodcls" 
Studcntonlittorntur, Lund, Swoclon, 1968. (p. 47). 

3. This contention I have tri cd to r'ondor probablo in rey .· "Chai co of 
·Tochnology in Undordovolopocl Count:r:ios; Ex:omplifi cd by Raad 
Construction In Ea.st Africa", Ph~D thosis, Tho Tcchnical Univcrsi ty 
of Donmark, 1973. · 
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As rura l construction works a.re prob~.bly going to be ca rriod out 

on an incro~.oint; sca.lo, tho choico of t ochnology for tha.t a.ctivi ty s ccms 

to be n crucic. l decision. Given tho priee s t ructur e in many Africru1 

oountrios t ho oquipmcnt-intenaivo "p~ra.chuting" choico might be tho 

most a.ppoé:.linc from a direct oost point of vicw. This choice, howcvcr, 

presupposes nn ada pta tion of tho local conditions to the technology, 

c.g. improvemont of supply linos of sparo pc1.rts and fuel a s woll a.s 

training of cquipmcnt opcr.:~.tors 3.nd mocha.nics. Th o oost of this adapta­

tion is norrnn.lly not t akon into a ccount in tho direct oost calculC~.tions. 

Tho moro camploylftCnt-int onsivo choico a.lso roquiros sorne ada pta tion of 

tho locc.l condi tians, e.g. training of worb:; oversoers. But if toohno­

logica l chrtngo for tho masses of tho rura l popula tion is t a kcn s oriously 

a.s an objective for rur3.1 devolopmont, t ho govornmcnt should be propa.r od 

to pay for t ho a tta inmcnt of thn.t obj ective b;y e..cc opting tho possibly 

highor oos t of an omploymont-int ensivo appror~.ch. 


