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Malcolm Hall

"the opinion expressed by the labouring class, that the employment of
machinery is frequently detrimental to their inbtercats, is not founded
on prejudice and error buv is conformable tc the oo rect principles of

political economy™ David Ricardo.

Introduction

Ricardo's sudden change of philosophy after previous advocation of
the benefits of mechanisation has proved to pe ill-founad ia the context
of western economic development. The smashing of msachinery by the Iuddites
in the early ninetheenth century was a temporary phenomenon ceatalysed by.
the dismiser? of workers as new machines were being introduced and extin-
guished by rising living standards resulting largely from improvements in
technology. Hevertheless a lingering distrust of lebour saving inventions

may be diagrosed in the current controversy on the dargers of automation.

In develuping ccuniries however, leaders h:ve been clamouring for
the volesale zdopiion of improved technology, much of 1t being of a

labour saving ncture. ZFHconomiste working in these areas have in general
counselled a cautious approach Ho vis transfer of technicues developed
in countries wivh a different pettern of resource endowments and their
advice has often produced irrational end emotional reactioni. In view of
the importance of achieving correct inter—sectoral and intra~sectoral
allocations of resources it is proposed to examine this guestion of choice
0f technigue in the ccntext of the economiss of the developing countries,
A macro-economic examination of the whole econoiy will endeavour to pin-
point the key factors affecting national level decisions. Decisions at
the farm level will then be discussed and an attempt +'ill be made %o

draw together both ends of the spectrum.

Capnital and Labour in the Development Process.

Of the mary economists who nave interested themselves in the question
of choice of technique the majority have based their arguments on the model

of the.duel economylusubseribed'to'by Eckausz, Higginé’and Lewis4 who

1. This 'technological dualism' c.iould not be confused with the earlier
dualism concept® propounded by Boeke which was a sociologicsl theory
refering to the supposesd differences in decisiovn=-maldng criteria between
eastern and western cuitures. ©Sce PBoeke, J.H., Economics and’ Economic
Policy of Dual Gocieties., HNew ¥ v 1963,

2+ Eckaus, The Factor Proportions Prcblem in Underdeveloped Areds, American
Economic Review,., September 1955, pp. 539-65.

3. Higging BEconomic Developmert and Cultbural Change, January 1956, pp. 99.

4, W.ks Levis, BEconomic Develcopmeiny with unlimited supplics of labour.
Manchester Schoel Vol. X{I1, iay 1954, A TFurthor Note; Jan. 1958,




further developed the concept. The term esscntislly refers to the dicho-
tomy which is apparent in most developin .cumtries between whot Lewis

referred to as 'the modern or ca zactor and the traditional or

subsistence secior.! It is argusd that the supply of labour in such
economies is abundant and thet ceni~.. iz in shoxes supply. Whatever
capital is available should go first o the manufacturing sector which
should be given top priority. This allocation of capital to industry
would leave a very small amount of capital for agricultural investment

but, assuming the normal capital-intensive form of investwent in industry,
the stock of labour in agriculture will remain very high. This residual
capital should itherefore be uced to create as much employment as possible.
In this way the developing countries will make the best uese of scarce

capital in the carly stages of growth.
It is neceo 2ry to Turther examine the facts which lie behind this
rather oversimplified dsscription of the meinstream of thought in the

the bhasic Ttenets of the

-

arza of choice of cdevelcpment policies. One o

approach is that a labour-surplus sitiotion exists in developing countries
and that the marginsl product of labour is therefore very low. It wag
onece v2ry porulsr to tallk about a zero merginal product for lebour hut
gconomists are increasgingly scepitical about this.2 The fact that farm
labour is hired at il in these counvries has been held to invalidate

the theory. This is not necessarily true, as it has been poinmted out

that since the lsnd -- labour ratio veries from farm to farin so must the
marginal productivity of labour on +these farms and therefore labour could
be attracted from forms with labour surplus to those where the return to
labour is higher.” This process cculd even toke place to some extent in
such a relatively overpopulated country as India. Another possitle

source of confusion arises from +the fact that the number of hours worked
per adult tends to very inversely with the size o the femily labour

Torce in peasant farming, with land limiting. The marginal product of a
person's work couls therefore always remain positive when expressed as
marginal productivity per man-hour whereas if that person were transferred
t0 snother sector, labour inputs, of reuwaining workers would 'inerease and: -
the marginal wvalue product por ran-hour (of the original worker) could be

regarded as being zero. The seasonal nature of agricultural work is also

1. In this section the writer is accepting the basic agssumpition cf the -

two-sector model i.es amriculture is subsistence oriented, there is
no technical progress and that lant is a limiting factor.
2. T.W. Schultz, Transiorming T .3: . nal Agriculiure. Yale University

Press 1964. Chapter 4.

3. See A. Math The Anatomy ci Dlsgulseu Wnempleyment. Oxford Economic
Papers. July 1964.
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liable to cause confusion, ag the marginal value product of labour will

fluctuate throughout the year.

The economists' concept. of the theoretical —age rate necessary to
attract workers from the 'so-called! subsistence sector into the manu~
facturing secior is also open tu some argument. ILewls placed this rate
&t the nerginal value of subsistence producsion and others at the level

of the average productivity of family lsbour because all produce is shared
zmongst the peasant famil Many writers have also pointed out that some
sort of premium must be paid on top cf this basic level in order tc over-
come the inertia resulting from religicus or social forces. In practice
the theoretically assumed level of non—sgricultural wages is distorted
by the pressure of trade unions aird the political force of the more
vociferous urban population pushing -the wage rates up to ever higher
levele. Another Mzctor encourezing the substitution of capital for lebour
is tnat, 2% any g.ven wage rate, = larger number of workers have to be
smrloyed to the extent that lasbcur in the developing countries is relative-
1y inefficient because of z low zfucabional lovel which might frequently
he coupled with a poor standard of health. Bhatt has given several
exzaples of the differonce in lsbour productivity betweon the U.S.A. and
India and included “he following instance. "For the operation of an

electric crane cne man is sulficlent in America ageinst thrze in India

- - = thres nen airc roqguired 1o Arive a uVCtlﬂD cizine (in India) vhich
weuld be pandled one men in Anerica.

Soaring rates of population . outh caused by the combination of fslling
desth rates with steady or slighsly rising birth rates and the relatively
slow pace of grcuth of the industriel secior has led to a net increase in

By
¥

the rural populations of the develoning countries. This feature reinforces

o

the expectations the two-sector model gives rise to concerning the existence
in the rural sectors of the phenomenon described by Nurks as "disguised
wieaployment™, The situation has been further aggravated by the slowly

rising efficiency and ility oi the non-agricultural labour force and

the tendency of employers to intensify the use of existing capital and to
substitute capital for labour in the Fface of continually rising wage rates.
This has led to the parsdox of a stagnant wage labour force receiving steady
wage increases whilst transfer of labour eager o0 enter wage employment

is nlocked by the predictable reactions of employers to rising wages.

The -above discussioil suggests that in such circumstances current
‘Tactor prices are not very reliable guides to the optimum allocaticn of
resources from a n tional viewpoint, the social cost of additional labour
inputs in the controlled wsge sector being obviously lower than the wage
level. Thus although some econcmisss (e.g. Messrs. Dobbs, “alenson and

Teibkenste *n) use a wazge cost criteirion for lobcur allor2: 7 jurposes

—

l.. 9. Bhatt, Cavital Intensit of Industr . 1956.



the modern tendency is to use a rate wiuich reflects the opportunity cost
. : 1.2 -

of this labour in the ecconomy as a whole.” """ Others zo even further and

consider unskilled labour +o be free in the context of the economy as a

whole.

The above approach to resource aliocation will of course favour labour
insensive proccsses in comparison to those demanding large proportions of
capital but planmers are not always free to follow this course. Many

nenufacturing processes demand relas ively rigid production techniques which

)

re of = cspitel intensive ncturo. The development of a steel industry,

5

for instance, -is heavily desend.rr on relatively large injections of capital

2nd many consumer goods demeand complex capital inteunsive production lines
in order to produce the desired quality of goods. Since most modaern

technology has bean developed in a high wage enviromment small quentities

of rezlatively skilled labour are reguired and this labour must also be
imnorted in wany cases thereby adding to the drain orn foreign exchengc.
Capisal intensive technigues on industry have also been advocated on the

grounds that they avoid economic stagnation and lzad tc faster long-run

u

“The basis of this contention is that urben wage labour has a

tc spend on consumer goods to such an exitent that inflation

could result from a switch 4c labour-intensive mamifacturing sechniguss.

Other writers heve warned .sgainst the use of labcur on capital creating

o

»rojects such as dem building on the grounds that wegss are pnid, yet uo

short run inecrease in production is forthcoming, thereby givimg rise to

ct

A
an inflationary situation’. To the extent .that these warnings are trus
there would seom to Le an area of conflict between technigues which employ
labour and meximize immediate output levels and those wuich veer toward

cepital and gencrate more savings for future growth. . Apart

the use of
TLrom the fact that urban wage lebour can provide a market for agriculture
znd in additiony by remittances e e a means of injecting capital into
it, this conflict ig alsc liuited by discontinuities in the sechnical

co—efficients in much of the manufrativring sector.

The cristence of a whole array of criteria used to judge the
suitability of technigues heg also served to confuse discussions of

the probler. The ratio between copital and labour -hcs been advenced as

(6]

the most important socio-political criterion and +the one therefore of

most concern to society as a whole. It is obvious, however, that this

1. K.N. Raj, Economic Aspects of the Bhakra Nangzl Project, 1960 Chpt. 2.

w Toreatm o i i i - ;
2. A.E, Khan: m¢veet¢~nt Cr}terla in Development Programmes. Quarterly
Journal of .conomics, February 1951.

3. Galonson W. & Leibenstein, H., Investment Criteria, Productivity end
A s - 5 . B
Economic Development. Quarterly Journal of Eccnomics, August 1955.

4. Shar?a§, A.D., The Problem of Factor Proporticas in Underdeveloped
countries. Indian Journal of Economics, July 1957.



is by no means the only criterion which is considered in practice, as most
discussions on technology centre on the incremental capital - output ratio.
the usual indicator of the efficiency of capital usc. wout this can be

w

vary misleading unless the circumstonces to which it is applied are Ffully

gpecified. The irteraction of ialshing or incercasing returns to sceale

O

with decrecsing returns due fu chenv ez in Tactor »ropertions is highly
complex anG cungtantly changes winl oo depth and scale of iave.tment.
Capital applied to land which ig in iinited supply, for instsnce, may
soon show an increasing ratio due {0 diminishing returns resulting from
the changing ccpital - land ratic whereas capital invested in lerge scale
industries may exhibit a very zszv.i :+vole copital -~ oubtput ratio as it
enables the exploitation of auri- sconomies. The most favourable capital -
outr .t ratio tecnnique dos o 2ssa2ily achieve the wmost labour-
abuorbing Tactor mix.
The criterion known as inic surplus—capital ratio is also used as it

serves as an indicator of the generatior of savings by usir. a particular
process, as vhe surplus is cemputed by subtracting the wage bill from the
value added. Some processes which minimize the cupital~lsbour ratio lcad

o oo s e , . 1l o
to unfavourable co-efficicnts for both surplus and gross output™ and it is

L

conccivable that a choice between

o}

Tternative ftechnique could result in

chocsing one having the lower 3,/K ratio but with a K0 retio which was

=

elatively unfavourable., Bad maintenance of equipment, defective manu-
Tacturing conditions, deficiencizs in work methods and poor alministrative
control tend to lower X/L snd raise X/0 ratios in the wderdeveloped
ccuntries. Other factors commen “o these countrics such as shursage of
skilled man end general uneconcmic iz of plent raise both the K,/L and

-

the X/0 ratios as compared with ¢ relipod countries.

Since tnc ascve criteria are nict cvon positively corellated and as
10 agresrwt ig fortheoming betwzen economists on the weighting of future
grovth agalnst ilmmediate output it cainot be claimed that the theory of
choice of technigue is well defined as fer as national-level planning is
concerned. HEven a well defined trunry would be difficult to 142 as the
computation cf accounting prices as cpposed to merket prices is still at
a rather unsovhisticated and unpractical level., HNevertkelcss it is generally
:.greed2 that developing countries skould zoncentrate on the rapid develop—
ment of natural resources such as mineral even if this involves the
eliocation of large quantitics of copital and hope that the rest of <he
economy will be stimulated. Agriculiture is recognised as a vital sector:

but with only a scdondary claim on scarce capital. It should not be

szford Ecorui’c Papers Merch 1965. Iethods of Milling

2. W.A. Lewis, Development Plammir::  The Esscntials of Economic Policy
1966. Chpt. 2.
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allowed to hamper development through inflationsry food defiecits but the
poor &xport price nrospocts formost primery commodities have e¢ncouraged

a continued Ffocus on tha development of the industrial sector. This
sector is enviezed as the mair factor pulling the economy aiong and
sgriculture is not cipected to push vory hord, only to gvoid acting as

2 broke, As meny industrial processus dJeumand capital intengive techniques
and agriculture has a broader telzra of differing factor proporticns

it will es.sinue to be the sector .. o lubour intensive tachnigues should
be fTavourcd in order to reduce che soupivition for caplial, which must go

to the fastor growing capital-using sCCTCT.

The Orthodox Approach Reconsidered

A closcr look at the conventional wisdom surrounding the question of
choice of techniques should pay divideidsz zs5 a great_deal of what has been
ie densily populszted cowniries
of South-East Asia, The land poverty of this area a® the current level

agricultural techniques has beuen liorgely, responsible for tae present

i

o
situation bv’ 1% has bean aggraveted by previous plenning dceclsions. The
chronic shorteye of forcign exchenze znd the inelastic food supply have
been largely brought about by too much concentration on hegvy industry and
an almost totzl neglect of agriculturz. Indie is the wain exauple of the
gffects caused by tihis approach whereas Japen scems o have avoided thex
by adopting policies describoed below. Other parts of the develoning world
heve not yot comaitted themselves to the dovelopment of heovy industry to
the exclusion of asriculiural development and thelr regource situations,
especlally in Africayreflcct a muck more favoureble land endovment

comper i-.17e o present population densitics. As a resutlt, some of the

Peln}

phenoncna described above such eg inflsztion caused by labour intensive

n

¢

capltal creation and a slowing dovw «7 loag run growth raics by employing

labour intensive technigues in the industrial sector n=ed not apply. The

normative approach of labour intensive technicues employing 1:rze numboer

of workers at reduced wage rates has not been considered, It remains,

however, a possibility.,

The' 'mtinued existence of exgss.s opportunities for raw materials and

rrocessed jsoods derived from agriculture also mezns that the opportunitice
of high rates of return zre no%t absent in agriculiture as is often assumed.
Technical progress in agriculiure, increages in the scale of export crops
and the development of by-products have usually been overlocked in the

writings of economists interested in choice of techninue,



Economists have also tended to concentrate on manufacturing tecchni-
ques, thercby ncglecting many problems found in the agriculitural secctor.
Here certair factors wnique to zgricultural production could influcnce
calculatinns to such an extent that optimum decisions basced on criteriea

development in industry could ke incorrect.

The experience of agricultursl doveleopment i+ relativiiy advanced
countrieg with differing factor endowments might - .iso provide scme
rewarding il.sights 1into some of the currcnt protloms of agriculture in

the dovais

»inz world. Comperisons and deducticng wi.zt however be made
very carsiully as the question of the optimum pattern of tecnhiques is &
dynamic one, changing with technological progress, relative factor prices
and the general educational level of the community. A guick survey of

the way Russie, China, Amcrica, United Kinzdom and Japan have developed
their sgriculiure does show inferesting contrasts,resulting mainly from
differing resource endowments although political and soclal factors have

also played a role.

American agriculture in the 1800s suffered from a scvere labour
shortage as the country was still very thinly settled whercas British
agriculture faced a situation where icbour was relatively plentiful.

The pattern of development was correspondingly different as labour gmwing devices
were developed in Amcrica whereas capital investment in British agricul-
ture took the form of land replacing tzchniques. As a resuli,; the pro-
gress of mechanization in American egriculiture was extremely rapid and

the labour cocfficicnts dropped drsmatically for nearly all crops where-

as yields remainsd rather low. The tctal agricultural output was doubtless
meximized in this way as much more land could be cultiveted. In the early
1800s corn yields stood at around 25 buchels per acre ard one hundred
years later they only aversged around 25.9 bushels, whereus labour Jemand
per acre fell from 86 man hecurs to 33 man hours. With wheat, the picture
is eimilc:y yilelds actually falling from 15 bushels to 132.9 bushels per
acrc whercas Llabour demand fell from 56 man hours per acre to 15 man hours
in the same hundred year pcriod.l In the United Kingdom, on the other
hand, capital investment took the form of drainage improvements, land en-
closure and the development of rnew roitations; all these measures being
primarily designced to increasse returas to land. Iittle interest was

shown in labour-seving devices and there was an incipicent feeling against
machinery which parallelled the Lucdite outlook of many irndustrial

workers. Thus it was said of Jethro Tull in 1840 that he was "™wicked

enough to construct a machine v ‘el -- — - beat out the corn without
manual lzbour'. It is interestine 0 mote that in present day Britain
the attraction of better pay awc . ~wi_tlons outside the industry has

forced British farmers to save ... < by mcechanising agricultural

1. Historical Statistics of 7.S. Culonial Times to 1957. Washington
D.C., U.S. Census Bureau 1960 serioe ¥ &4~97



operations at 2 snced which can herdly havc been matched anyw where
olse in the world.

Ruseian agriculture has mechanized to a fremendous extent during
the present century, largely owing tc the determination of the post-
revolutionary government to develop e heavy iandustrial sector. This
development stretesy weoe however based portly on Marxist theory and

partly on the need Ho develop o defence manufacturing potential as

quickly as possible, the agricultural aesciiinery wes as 1t were & by-

rodues of these actiocns. Large scale mechonized forming was geen
oe the answer to the poor performence of the azricultural cthor
which wes mainly caused by the abolition of free market prices and

the system of compulsory deliveries. The opening

to agriculture was chosen as the alternative to structural aad

ingtitutionnl reforms olthough thesc latter olternstive would prohebly
c

.
te
tor of Ruseian egricl-

—

have hecn more successful. The mechanized se
ture has never guitc golved its orgenisctiocnel difficultice and the
economy £till depcnds heovily on supplies of vegetables aad livestock
products raised wnder lobour intensive conditions on the smoll
plots adjoining the huge collective ferus., The other large communistd
country, China hes based its develonment oa labour intencive
cultivetion metheds and copitel is created in the rural sector by
orgenising huge work ~reoups using simple 3ocle, corrying heskets ete.
She heg algo besaed her defensive capecitv on & lsbour intensive
bacig, relying on lorge numbers of troons raother
sohpisticated weanons,

Javan hes ecihicved o vhencmencl rete of industrializotion larsely

g a result of the vronerfite of increncsed asricultural broductivity.
el
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production was needsd 2% the seme Time flowinz o
The neon=agriculiurel ceciors of the eccuony Winat canital cculd be
gpared for sgriculiinve was therefore uscd in hotkl xnd--caving ond

lebovr—~saving invegtments., Af 2 result

‘ output increased
by 77% during the thirty ycars between 1881-90 and 1911-20, while the
aree. under cultivaticn increased hy only 21% == compared with 46%
rise in yields; end tha labour Fforce in agrioulture fell by aboud

hioeved om farms of an overane gize of around 2-3

lest insute of canitel meirly in the Fform of

gely powered hy 2 massive
N3]

exemlnation of-the problem of capitel 1nﬁe"sitv.-“The
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investment are hot clear cut, for
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instance . the mechanization of crop cultivations is meinly lebour-saving
but the improved quality of work could raise yields by land-saving. Labour-
saving investments, mainly in the form of machinery are usuzally assumed in
most discussions of capital injection into egriculturce and the whole spect-
run of alternzative inputs which are mainly designed to raise yields often
ignored. It is this class of inputs however, which is of most importance
to the development of egriculture in many countries. Improved sceds, in-
secticides, and fertilizers could give very high returas-to cepital in-
vested in them end it could be crzucd thet if invesiment in the rural
infrastructure and the agricultural -extension scrvice is treated in the
ceome way as power and cducational investments are so regarded for irdustry,
the X/0 ratic of investments of this tyve weould be very favourable compared
with industry. It is only in circumstanccs where production is not backed
p with a suitable infrastructure and institutional arrangements are pooxr
that low returns are obtained from this type of investment. Other con -
straints which will be dicussed latver also cnsure that heavy investment

in lebour-saving technijues will in most cases lead to a high K/0 ratio.

Agricultural firms diffor markedly from most othersin their very
lerge ronge of sizes. This renge - wider, if anything, in the developing
countrics and it is further incre.czd by the veriation of family size which
is not corellated with acreege ownud. This means that the labour-land
ratio varies tremendously even in peasent farming arcas where land is in
rclatively short supply. Tho result of this heterogencity is that one or

two optinum techniques which will cover the whole range of factor situa-

I-h

tions cannot be formulated for agriculture as they can for most manufactur—

ing indusitrics where thore is more control over factor proportions.
The scasonality of productiom in ggriculture also presents problems as
the mexrginal productivity of labour varies ar diffcrent times of the year

denending on climotic conditions and the crop mix and sometimes the only

Y

1ternative to work on a particulcr crop might be to take more leisure.

o

Husbandry stendards at all steges of the producticn process w311 affect

the quality and quantity of the final product however .33 iv i there-

fore very difficult to guagi lokour productivity at differcent times of

the year. The scasonality of Suetion combined with the ronge of
discretec operations ncce ~Leng shat either multipurposo machinery

nust be used or a whole renge oF mochiines must be evailable. The
lorge renge of crops grovm on .20 t peasant farmg, because of rotational
and risk—sharing considerations, coupled .2 The gencral small sizc
of these ferms further reduccs the opne~ .. 0f securing cconomics

of scale by the usce of uachincry in voow: v zgriculture.
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In general the neccssary icvel of skill to use and meintain anything.
but the simplest tools is absent in doveloping agriculturc but this situa-
tion mey change repidly as more resources arce poured into cducation. In

the meantime sny lorge scale foxs mechanization effort invelves the hiring

of expensive cxpatriate tecluicliane and engineers.

Some dcviloping countrics have clready oxpericnced rising food prices
end resulting inflation because of their neglect of agriculturc but it is
extremely dourtfull whether mechanization is the -encwer to their problems

even though some 1orm of crpiital injection appesrs nocesssry.

The Azricultural Situsbtion in Hast Africa

The queshion of the optimum dogree of mechanization for East Africen
conditions ceunot be easily «rz-ired because of the vericty of types and
structure of agricultural firas in 7 arca., Some districis have very
good ecological cenditions for most iypes of sgriculiure wherces ovhers
arc only suitsble for stock rearing. Popuvlation Censitius vary greatly
and the highest pressurce de not alweys coincide with the best agricul-
tural land. MNMany of these arcis are aossocisted with perennial crops and

steep slopzs where auy Type of mochanization is hard to envisege.

The majority of forme arce poasant owned butb cstobes make an importandg
contribution to the total cutput of cash crops ond the incidence of large
To achicve

scale.government initiated,mechonize

czsont sector it is nccessory o
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arrenge hirc scrvices whcre machiner™ nools scrve large vumbers of I.rmers.
Estates and large farms are able to i il the crgmnisatiorsl complications
of hiring as they arc lorge enouyl: so atilize whoice units of machinery.
Host estates, however, grow pcrennial crops where the scope for nmechaniza~-
tion is extremely limited and cxcopt fcor suger plantations, machinery is

confined to procussing and transport activitics.

Dvern onong the arable creps the desirability of introdus Ly 2apital
intencive technigues veries. Crops which are grown on lar Teronges
and which can be fully mochanized over the whole producti yrocess offer

opportunitics for rceducing *the lobour ferce and obtaining lower produc—

tion costs by using a limited

machinery very intcnsively. Most
crops, however, cen ounly he pertly mechanized snd capital carnot be
utilized for a large part of thc yezr. This is accoptable iT a restricted
use can cut prodwsion costs or reise revenue te & greater exteont then
added mechanisatiii: costs, but overheads are ugually too high to allow

this under these circumstancos.

The wage lobour force it :zinemt over most of Bagt Africa and popula-
tions arc . 3ing repidly. The nwaber of unemploycd schocl leavers riscs
each year cxerting a Cownward prossurc on woge increasece and it can fairly
be wi:cluded thet industrial wege- . uniiliely to go on rising as they
heve in the rccent past. Rural hircd Laebour is thercfore likely to renain

at low wage rat. . rhoreas the qualiis -7 individucl workers is liable to



I

rise, This means that manual lebour will remain relatively cheap, but on
the other hand the numbers of formers and even farm workers able o handle
and maintain machinery will also risc thereby cutting down mechanization
costse. The social cost of agricultural labour will also remain very lew.
Although this and populeiion absorntion consideratiors nced not concern

the individual farmcr when meking technique decisions they chould influenca
governnent credit, subsidy and ex-  “on pclicics and the future growth and

policy of government schemes.

Farm lcvel decisicns are concerncd with the effect of choice of technigues
on the level of costs and their poszible effect on preoduction. ILend-saving.
techniques arc generally of a kbour desabing noture, although the possibili-

/[yicldsty or better quelity sund/ has been previously mentioncd as a by-product of
some cssentially labour-seving innovations. The displacenent of enimal
power by motcorized proccsses cen also be claimed as a land~saving change
as land previously set asidc tc provide fodder can be utilized for cash
enterpriscs. Increased yields can result from the adopticn of techniques
which are primsrily labour-saving cwing to improvements inm timeliness
(sowing dates), speed (harvosting in brief dry spclls) and increased
efficiency (optimum plant populotions and spacing, more cificient sprey
and fertiiizer application) In arczas of e¢xcess land, mechanization might
also enable totzl .cultivated arca to be raised. These potential bencelits
are however, often unrcalised in East Africa because of partial mechaniza-
tion of the production process. If sccdbed prevarsticm is mech.nized, ron
instance, the benefit of early planting might be lost due to poor spacing
and weeding carried out by hend. BEven if these operstions are carried
out adequately, a poor vericty of sced will prevent 2 full return irom the
improved inputsyas good husbendry must be precticed throughout the nroduc—
tion process. Failure to mechanise g1l operations in the production process
might also lead t¢ the replecement of one bottleneck by another « A
mechanized seedbed preparation could simply mean that weeding labour becomes
the limiting factor. Mechanisation of this operation means an increase
in production costs as labour,often family labour with a low opportunity
cost, must te replaced by noney outleys and assumes thet row cropping is
practised. XHven thcugh iucreased acceage could increase net output; land
shortage on the individual ferm or short rurn cash constraints could preveat
the realization of this potemstial., Figurs I, i1llustrates one aspect of the

problen in 2 diagrametic form. he production possibllity surlzce can

1. M. Okai, Some Aspects of Iebour Use in Iango District, R.D.E. 25.
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be extended outwards by mechanising seedbed preparation but the harvesting
bottleneck ensures that the realisable curve is only YZX thereby preventing

full returns to the mechanized operation represented by curve YZX
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One other aspect to lebour saving tichnigues is the ability of many

of these techniques to reduce drudgery and to create more pleasant working
conditions. This may be of importance in peasant agriculture where many
workers are chronically ill or malnourished and may be enabledto work
longer hours using the more capital intensive techniques. As labour produc-
tivity is raised by such weriquesthe marginal value product of an hours
work must also be raised. This will have the effect of raising labour
inputs in a farm family labour context where the return to an hours extra
labour may be equated with the utility derived from one more hour of

leisure.

Optimum Technigues for Various Types of Operatior

The most common technique us=d to decide the optimum method of
carrying out a particular operation is the calculation of the break~even
point. This involves the calculation of - that scale of production, (most
commonly expressed in terms of the productior unit e.g. per cow of per
acre) above which the total cost of production becomes less if the more
capital intensive technique divplaces the labour ntensive alternative.
The calculation Zwolves dividing costs into their fixed and variable
components. Fixed costs comprising depreciation, taxes, insurances and
usually the m.chine operators' weges, and variable costs being made up
of the direct costs of the operation such =s fuel ard repairs. The more
capital intensive techniques have,of course,higher fixed costs but their
veriable costs rise more slowly and at a certain output these techniques
may result in a lower total cost than labour intensive methods. The
costs of a 35 he.p. tract i plus the cor¥enticual implcments for preparing
a seedbed are given in Appendix One in & form which indicates the Tixed
and variable cost elements. This equipment should be capable of preparing

one acre of scedbed in four hours at a total variable cost of & 36/-


















~f 40 high vielding cows was nillad by :'achiie mcthods and the nther 39,
renaining after “he irltisl random seicction,; woerce nilized by hand. Both
groups were milked threc tires a doey ke nachine miilied zovs by two men
while thpce o.hers -Gkd the nand milking «v o rate of 8-10 cows per hour
and 12-1% cows pcr mi.ger. Tolel lobour ir men houvrs for machine milling
was 56% of thet taken to complcte the hand =ilked grerup (?.6 nar houors

p.r day as opposcd to 16.9 maa hours) but ko Ycening quality of the =ill

3

fron th. two groupe was not sisnificenily Adiffercat and the Jizlds Tro

3

+he hen® milked groups were tottor maintrined. A brock-cven saiculation
was not perforied by ke authors but ~n. has been aticupted Selow using
physical data and merket prices likely %o apriy 19 East Af.icar conditvions.
Wages Till again be acsumed to be these commonly cueccmiere’ f.ee 360 I oT
momth althowsh it is likoly thet the .ailkiig nachine ¢ rerators would have
tc be paid more and amy accourving priccs derivew using Beeals apnHronei
would dcsinitely sccord thkem a higher ware and rfucther militace againsy
the selection of mechaniscd arrangm.ats.

Bgure 3

Tec.nique & (hand milking) is cheaper that Technicue B at 2.1 levels cf
produccion anu cheaper than technisue C up wo around 154 cows. This
throughpu® is berond the c:pecity of the set-up and cannot se zehieved
without cxpanding the installation and therefore acreasing the break-cven
number of cuws milked. Given the v..iidity of the assumptions made,
there docs not seem to be a case for mechine rilkirg at present alth:ugh
the numbers of milkers nveded to endl~ very large hcds may ceuse un
officient machine arreigcnent to bescne cernozic 5F the housing suc
superviscry costs of hand milker: -re considerede.. I5 has beer obs.rved
that .2 those farms where wilkiag .oclirory hos ceon installcd the

hoped for rcductic:a in lebour hes seluor. bier achieved ~wing te the
gcreral low level of technictl . dils avoiiabic and ever the aala-
tenance of low levels of mastitis end clian milk durands a rolasively

high level ¢ supervision. It is liiely <hat oniy whe most ~ificient

l. ©S2e Appendix 2 for ¢=2%tzaile of the costs of +he differont milkirg
Yezhmigues, their capacitics, =znd the break—even c:lculztion.



and easily meirtain equipment will give z.ytiing Tike the pozsible
throughput and labour productivity through “ie employmert of a zinimwn
number of highly trained and well paid milk2rs. The higher wage dematrided
Ly *uis cliass of worker nay however »revent suny raduction in total wage
zayments vihaile involving heavy imvesutments in bueildings and equiprant.
Unlike many other forms of labour saving mochinery, milkinz mackines do
not offer opportunities fo. raising yields except in the case c¢r very iidgh
miliers whr re the faster milking rate achicvsable by mackine enables the
cor:plete milking to %eke place during the limit:d time which is cptimua

for milk let-dovm.
conclusi.n

Mar— producvion processes in the ivducirial szctor of uevelopirg
czuntries are capital demanding and vhis seztor will therefore absorht
the greatexr p.ot of their availabl: developmeut cani*al and Fforeign
exchar.ge resources. Altuough mast of the surrently developed ccuntries
have cchieved iheir present status by exploiting agricultvre in o-Cer
$0 finaxge iidus rial development thers iz o danger that to0 much neglect
of agriculture will limit the nerizet for *le new wanuicctu-ed products
and may cven lead to inflationary tcol shortages. The Jayauese” example
of development w.ula apTear 0 be desirziie as in this case prodactivity
rigsec 1o? to cheap food and the release .. workerss for irndusiry. Uther
countrizs cowd emulcfte *his spprosuh z2ad incresse rfleir agricultur-~l
exports simulsaneously.Attonyts to inwrodiice lebour gywing nckrinary
have been genersalliy unsuccessful in develioring conntries as the rotential
tenefits of yield increcse havs been fiuctrated by poor usbendry
pracitices in the non-nechanized operatione and the possibilities o
tringing more leand into production hzwe not been full; reslised owlry
tH> non-m.chenised bottlenecks in other parts of the product:o:i: cvele.
To ohtain iow production costs using mechsonized eth~ds, these bottle=
necks must sone’:ow be eliminated and faranings must be carrizd out on a
large encugh scile ¢o obtain the ecomdmies o»f scale resulting from
she siread of over’:~ad costs. The time, effors and resources required
to brirg abcut lsrge structural changes in peasant agriculture has
generally been seriously uriierestimaled, however, while the developreit
tossibilities of gquite wmall capital injeect ons in the form of improved
seeds fertilizer i.usccorizides; and pesticides. heve beem egle:ted,
This is cegretable as this type of investmenl will often increras? re*urns
to l-bour as woll ¢3 land and at the seme time z.sorb mors labour. Zven
1f lerger amounts of o pital were Fortucoaing it is likely that bhigher
retri.s could be ob"2ined by iuvcestmeats in “the rural infrastructure,

the extencion services and research facilitiers.

l. S. Jkita, Choicc of T:chniques: Japan's Eiperience and ivs Implica-
tions in Zconomi- Zevelopment witn Specizl Reler:nce to Ensi fsing
edited by K. Berrill 195,
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In the aress wihere there are scvasoral labour shortsges oving 1o a
l:nd plenty situation the problem zan oftsn be greatly improved by the
foxmulzcion of new rctations, tho teaching of merze efficient work
techniques and the introduction of improved hand tcols. A vimple and
~cbust hend seeder together with a pulling-type weeding hoe could greatly
increars ~gricultural ri:duction on meny small farms in arable crop areas
of Bast APrica snd the spread of ox—cultivation on lrrger Jarms would
achicve the same effect. The possibilitvies of setiling peorle from
denselr povulated arecs into creas of »lentifull lend should also be
considered as a serious =liernative to large scales necharizel farms in

these areas.

Mary o. the econuniz problems of underdeveloped countries have
their root in “he divergence existing between maurket and.ﬁccqpnting
prices. Ir any country where many decisiouns arec tcken g? gzxﬁgpreneurs
this d4fficulsly wili exist and in many developing coimtries it is
compounded by the determi.iation of ill-informed individuals to aquire.
the letest technological innovations irrespective of the economic con-
sider:tions surrounding the dccision. Govermment fiscal policies could
be desisred to hring qﬁﬁgw%gmices into line with uccounting prices.
Subsidies could be paid @f unskilied labour and capitel goods coula be
taxed more henvily iiu order o bring the ruling prices into a2 truc
equilibrum. Before such pelicies are decided upow, however, the natiural
ains nust be clsrified, povermments rmst decide whether the primary
targel for econnomic development is long run uational growth, chert run iabour
wbeordt 1on and meximizaszion o output or scue intermediste goale While
the writer does not adveccate a Luddite revival in the developing world,
it is hoped that some of the ccnsiderations which have been 1aised will
iliustrate the importance of questioning the widespread acceptance of

the lLatest wester:: technology into a totally alien resource situation.












Milk roou: equipment 1,000

In-churn cooler head 250
(c1ld flow cooler 6,000
322,340

Depreclated over 10 years & 2,234 per annunm

Replac nents, mainicunance, detergents 500 per ammum

Labour 1420 per annmul

Total Fixed Cosis & 4154 per annum
Variable Costs per Cow & 30 per ~rnnum.
Theoughput 75 cows per hour

70 cows per milking.of two honrs

Breaiz—even peint for hond nilkirg with 4 Stell

abresst-type parlour
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