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RURAL CONSTRUCT1ON WORKS~ THE IMPACT ON RURAL TECHNOLOGICAL GHANGE

Ihtrodubfiop |

Rurel construction works of all kinds (ronds, wato£ development, food
storage facilitics otﬁ.)-aro important clements in most rural dcvclopment
effortse " Horcovey, ac the construction procecs and the maintencnce of rural
" works heve o substontial cmployment potential it is‘oftcn_rcqomméndcd that
employmont—ihtcnéivo rural works progrommes bccome an clomeﬁf in cmployment

" oriented-development strategies.1

How far such o rccommendntion is accepted depends on-a large number
of matters. - The most important of thesc arc: (2) the objectives which the
socicty in gquecstion cxpccts to achicve by n£ increesc in rural cmployment;
- (b) the relative woight which these objeetives ore given vis a vis othor
.- objectives; - (c)! the oxistence of altcrnative woys to create rurél employments
(d)’thc caprcity to plan and implomont relativoly,laboureintcnsivc construcs-
tion snd maintengncce workse From a thcorqticml poinf of view the question
-of whether or not the employment. poteontial ombodiod_in rurnl construction

and maintcnancce works should be exploited is o question of defining the

- most appropriatc rural works technologyse

The most: appropriatc tcchnology

' Tﬁc-cofo of the commonly used argument for the applicotion of "appro-
pfiafe toﬁhnologics"vpbints to the nced for the tochnologies to be adapbed
" to thc so=called locnl conditionse In othor words, the critcrion for appro-

priatencss hes first of all been rcferring to local conditionse! However,

.-

1e Sec for cxemplc "Employmcnt Incomes and Bqualitys A Stretegy for

Incrcasing Productive Bmployment in Kenya", ILO, Geneva 1972, page
309 to 313, and 579 to 584.
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advocrtes of this choice of technology scom not to have been successful

in very meny ficldse The lack of adoption of othcr than the ™normnl"
cquipment~intensive technologics in rurnl construction works in a casc

in- points Porsonally I have expericnced a numbor of futile discussions
with cxccutive teghnologists nbbut the appropriatcnoss of verious altor—
native eonstruction methods for rurnl works} I call thoéCfdis‘ussions
futile beeause we have been talking only nbout purcly tcchhical‘aspocts,
and whencver I did argué that a given oquipMcnt—intcnsivo tcchhology was
not appropriatc to the local conditions, I wos met with thé counteore
argumecnt thoat the local conditioné’should be made appropriatc to the teche

nologye

This, of coursc, misscs thec point, which has to do with itoms (a)
and (b) of the introduction. The point is thnt the criterion for the
appropriatencss of a tchnology should rcfcr primarily $o the objectives
of the technological activity undcr rcvicwe The '1ocai—cohditions-adap—
tation réquircment should bocome‘an implicd or sccondary'condition. Thus,
the most appropriate technology is tho‘tochnology the result of which
leads to optimum atteinment of tho s&ciél; cconomic and poiitiodl objectives
of the socicty in questions This dofinition is of sourse frought with '
ambiguiticse The definitign is not mric prceise than the articulation
of thec given objcctivese It will be noccessrry to decide whether the
formulntion of the objectives should be thnt of the ruling political
pbwers or pcrhaps thot of some other morc or less articulated groups of
the socicty in questions And cven if there mﬁ; scem concurrcnce in the
casce of coch objective, thore mey be diversences in perceptions of orders
of'pribritics. A last and pceraaps not the lenst source of ambiguity has
to do with possible divergences in opinion sbout the effect which the
applicrtion of vnrious technological altcernntives will have an-attoinmmnt

of ‘the objcctivese,
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The definition may appear to be of o oommonplace an tautologiaal
natufq. I have ncvertholese t;b specific rcnsons for insisting on using
theleoncept on dofined, both of which have o political~cducational aime
(a) By coying that some technologies arc appropriate we are'implying that
others might be inappropriete. In other worde, wc emphosize the fact
that in most cascs there is a choice. (b) By "fording" the technologists

. consciously to consider the objcctives of their activitics we might
- gradually bring thom out of the widesproad belief thnt technology is

something neutrel with no political connotation.

"Theclast_peiht perhaps needs some clapifieqtion. My argument is
fhattteehholoviet must be made to understand that When.they are asked,
for example, to build a brldge, they are not asked to bulld that structure
_Vfor lts own sake. The bridge mlght part of, say, a rural development
- programne Wthh has been de31gaed to attaln specific obdectlves. These
obgectlves should therefore be conveyed to “the teohnologlsts with the

instruction to make their choice of brldge~bu11d1ng technolobJ in accordance

with the said obJectlve

The focus ie then put squarely on the objecuives and the discussion

. of the most appropriate bridge-building technology b.comes as much a
discuseioﬁ of the purpose of the rural devclopmenf programme as of the
cdmbinetion of factors of production. The cru01a1 questlon of "dcvelopment

ke

" for whom' mlmht even enter into the dlscu081on.

. The necessary condition for technological change

In erder to illustrate the application of the theoretical arguments
of Section 1 and 2, I shall now elaborate further on the example of choice
of bridge-buidding technologys Frantz Fanon is very clear in his opinion
about which objective, and which criterion derived thereof, should be used

H . -r
5 | }
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in-cheice of technology for rural works projccts (and I presumc, for all
other projocts) when he writes:? "If the building of a, bridge does not
enrich the awarcness of those who work on it, then that bridge ought not
to be built and the citizens can go on swimming across the river or going
by boats The bridge should net bo "parachuted down" from above; it should
not beimposcd by a deus ex machina upon thb socinal scene; on the contrary
" it should come from the muscles ond the broins of the citizenss Certainly
therc mey well be nced of cngincers and archifects;y sometimes completely
forcign cengincers and architcctsy but the local party 1epdors should be
always prosent, so that the new technlques can make th01r way into the
_ccrcbrnl acscrt of the citizen, so that the brld@c in whole in part can
be taken up and concecived, and the rcspons10111ty for it assumcd by the
citiéén. vIn this way, and in tﬁis way only, cverything is possible',

Thus, according to ifanon a technology is appropriatc provided it enriches

the awareness of thosc who src involved and qugpecd to make usc of the

tcchnologg' In the following I shall spceify this argumcnt and declibe~
rately makc an effort to usc the same oatogorloal longuage as Fanon in

order to make the reasoning as clcar as possiblcs

Onc of thc preconditions for "everything to be possible! in the arca
around the site of the bridge is that some technological change is brought
about which directly affccts and includes the population in the arcae
Such changce is not happening in-the casc where the inhobitronts = hands
in pockets —~ arc only spcectators to a forcign contractor who uncxpoctedly
starts opernting ~t thc river with his own geng of skilled labour, his own
cquipment and mterial=-dclivery organization, and pujs up a bridge in rcine

forced concretc of his own desighe

- o

1. The quotation is from Frontz Fanon: Mfho Wretched on tho Earth",
Penguin Books, 1967, (pe 167)e Original in French: "Los Damnds
de la Terre", ifrrngois Maspéro, Paris, 1961, (p. 148).
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_ Even if the contractor were to cmploy some of the onlookcrs, thosc
thus cmployed would function as "hostages" only. The aDpllC“tlon of
the techniguc of the.contractor would not be dopoadont on the particie

pation of thce cmasual labourcrs cmployment . ~They perform only auxiliary

-~ tosks and would, by and largc by byst nders on o par with the rest of

~the population. ohould somc of thesc auxiliarics ncvortheless pick up

somc skills during thc construction period, thesc skilis would be linked
with a typc of tools and materials which they most probably will have

no chance cver to ~oquirce They could not go back to their villages and

‘make copics of thesc tools and thus meke usc of their new skills, let alone

alono convey thene to othcrs. Thoy could be inclined to follow the
contractor th1 he moves awly w1th thc tools to uﬂotﬂur 31te. In this
respect thc so-callced (ﬁnd often hlghly pralscu) dcmonstratlon effect

of the for01vn toonnology would be negative.

l
The br;dgc by. itself would not represont ony technological change

in the arca where it is placed. It would appear as an improvement of

sMmaturc”.  This improvement might contribute to some cconomic growth in
the area ify sny, it now became casier to get the local produce to a
" iwider market, and provided a quantitative cexpansion of production were

.. pogsiblcs But the building of the bridge would not have brought about

any changec in thc conscious aotivities-of the population which could

lead to o changb in the provailingvproduction.tcohnology. The prospco—

tive cconomic growth wou}d'takc;placo'ﬁitﬁbuﬁ'ggphpolgggpal dh@ngc.

The coursc of cvents could, howcver, have bCJn‘difforcnf. Perhnps

the contractor eould not bring in all his oquipmcntvor_matérigls accor-

ding to schedulc before the reins mede-construction impossiblce Or

perhaps somc of.the cquipment had some scrious breakdown which required
spare parts from abronde. The contrrctor would then probably readjust

his tcechniguce to this "locnl condition" and cmploy morc divisible typces
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of tools, This in turn would lcad t0 morc cmployment of workers, and thus
 $o méro diréct participntion of the locrl populntion in the production
process thnn beforce In this cosce the skill=formation on the job would
hove o quality which is morc relevant to the situation of the workers,
particularly to their capability.of acquiring the corrcsponding tools,
Morcove:y they would be acquainted with advantages of an organized struce
furc on @ larger works sitc, cnd thioy might have cxpericnced- hitherto
uhknown socinl rclations which mizht contribute to new dimcnsions in their

political awnrcncsse y

‘ In cohtrast to the first oéso, the probability that tho woees paid
would be consumed immediatcly and”éntiroly would be much lesgse The
kﬁowledgo induccd could with'mpch loss cxtra input than otherwise be
trdnsfcrrod and be applied in other locnl infrastructural works (e.g.
sclf=hclp projocts) such as minor irrigation schemes, stornge freilitics
bf water = and sanitation—installations. Some influcnce on the agricule
tural tcchnologics in the arca would: likewise be practicoble, particularly
if the completion of the bridge werc followed up by an immcdiate offer to
the poid=off workers to buy farm inputs (cege farm implements, fortilie
.zoré or new types of sceds)e The preconditions for some tcchnological

‘change in the area together with cconomic growth would be crontcede

In thc first cnse I assumcd that the contractor himsclf mrde the
dos1gn of the brldvo, iece that he mede the choice of products Three
mttors were decisive for this choices - (a) the standerd drowing which
" he brouzht with him from his drrwing office, and to waich his lmowledge
wes adapted (b) the cquipmeont in his possession by the time he was awarded
" the contrcct for the bridge; (c¢) the long torm agrcements he hed for

mterials=delivery with the stecl manufacturers
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If the choice of "result" or product had beoen made on the spot
and not influcnced by the above mentioned matters, the bridge would
-perhaps  not have been made of reinforced concrete,but, say, of timber
and sandstonc, dcpénding on which matcrials were anilable locallye
© But then the contract might not have becen auarded to the forcign contracto:
" bt to somebody clsc of indigenous extraction who !mew how to make use
'of the local materialse In this casc thon, the workers on the bridge
would havc gaincd awarcness about tho potentlal usc of the matcrials
surrounding them, and would have acquired some skills in the use of thesc
metcrialss  Conscquently, the prospeotive technological chonge in the
arca -would bocome less dependent on inputs from the ouiside, and would
" be likely to have a more salf-sustoined quality than otherwisce The
workers on a bridgc, which was constructcd in accordance with the last

~ procedure, would not stop ‘earing for the bridge wien it was tochnieally

.. completeds They would go on building a roof over the bridge and carve

decorations in ite. And they would maintain it, having acquired the
insight necessary for the proper upkcep of it and familiarity with the
smllest detail of its function and structurce  They would have conccived

the bridge in the way insisted on by Fanon$,

Somec methodological considerations

"To cnrich tcchndlogical awarcﬁess" $hen could b ah' objective worth
pursuingiconodrrently With the objective, "${o incroasc aggregate consump—
tion"e Before this can be dbne, howc%cr, the awarcncuss objective nceds
to be mado oper‘blonml to an extont that it can be-viewed: ageinst the
growth obje ctlvo, or for that nrttcr against aiyy other objectives To
" make an ochctlvc operotlonal primarily mcons 1o cstahlish a measurcs
" ment model with. a scale of "yardstick" to whlch go al attainment can be
rclatede This soale further nceds to tbe relatcd to the decision variables
of thc problcm. In casc of choicce of appropriantce tochnology the decision
variables arc mainly the product, thc organization, and the technique
(i.e. the combination of the factors of production)s OFf these variables

the combination of the factors of production cxpresscd by, say, the
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degrce of labour—intensity is the most uenogeable variable to use in
operationélizing the awnrencss objeotives This is so, bocéuso there
éan,bé little doubt about tho éxistonco of a direct eorrclation between
the degrec of labour=intensity of o technique and the oxtent of tcche
nological awarcncess created throush the application:bf*thé,teohniquo -

within certain limits of coursce In othcr worde, cmployment crcation

con be token as a yardstick for thiiEEEQQPGSS objcectives - Employment

is usually also made the yardstick for other objectives first of 2ll
for the various objé@tivos "o rcdistributé!consumption or, incomc'e
To mey the awarcnoss objective is the more fundamental, although
:dccuﬁulation of both technologicel AWOTCNCSS and income is necessary
to initiatec technological chaﬂgc.i Apart from the difficultics of
meking the various objectives operational anqthor analytical problem
must be solved before any apprbpriato technology definition becomes
applicéble; I am referring to the foct that we lack a Efagtioablq
' methodology to solvc multi-objective déqiéion problcms.z dowcver,
once the vorious objectivcsﬂhavevboon agreced upon, and once those
objcotiVos'havc peen madc operational, the analytioal difficultics arc

not insuperable.3

1s Technological awarcness can of cocurge be induccd. by other moans
than through cmployment. Technieal schooling and various forms
of oxtension scrvices are examples of such othor means the effce—

tiveness of which, however, I have my sincere doubts aboute

2+  Sce BErik Johnscns "Studics in Hultiobjecctive Decision llodels™
Studentenlitteratur, Lund, Swoden, 1968. (pe 47)e

3s This contention I have tricd 1o render probablc in my "Choice of
Technology in Underdevolopad Countricsy Excmplificd by Road
Construction In East Africa, PheD thesis, The Technical University
< of Denmark, 1973. : ;






