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South Asian Experience in Agricultural Mechanization

V.3, Vyas
Indian Institute of Management
Ahmedabad
An analysis of mechanization in South Asia should begin with an

overview of agricultural growth as it has unfolded in the last few
years. Therefore, an attempt will be made hare to summarize the
growth experience underlining the main forces shaping and guiding
agricultural development in countries of South Asia. Reference will
also be made to the interplay of various features of thess economies
which have influepced the outcome. Although the South Asian raegion
comprises of sight countries, which differ in their size, stages of
development, agrarian structure, and socio-politijcal institutions,
my interpretation of facts and assessment of policies is bound to be
influeqced by my closer acquaintance with Indian aconomy. I may men-
tion at the outset that the statements I shall ba making in the course
of this lecture are, to a large extent, supported by facts and figures.
However, kaeping in mind the general nature of my talk I will refrain

from quoting statistiecs.

2. A remarkable feature of economic growth in South Asia during the
last decade or so, is the emergence of agriculture as a buoyant sector.

During 1970s, the rate of growth of foodgrains eutput was faster than

* Based on lectures dslivered at Hangzhou and Beizing, Peoplas Republic
of China, in May 1982, under the auspices of Chinese Academy of Farm
mechanization. The author is greteful tg his colleague Prof. Girja
Sharan for the comments on an sarlier draft.



the rate of growth of populstion in almost all the countriss of the
region; in several countries the output of foodgrains was faster than
the growth in effective demand; food salf—suFFiciency ratio for the
ragion and for the majorify of countries improved; the growth of
;égricultural exports outpeced the hrowth of agricultural imports.
Some of the countriss whero agriculture had stagnated in ths 1960s
turned the corner, and pthers could maintain the high tempo of the
previous docade. Although growth in agricultural production in South
fsia was not as fast as in South East Asia or East Asia, its perforf

mance was superior to Africa or Middle East.

3. The engine of growth was irrigation sided by = technology which
revolved round thé high yielding varisties (HYV) of sseds and chemical
fortilizers. The countries of this region have, since time immemorial,
constructed and maintained large, and complicated irrigation systems.
In recent years there has been a further spurt in this activity.

Apart from publicly funded flow irrigation schemes, ground-water
development has also received substantial impetus. Through tubs-wells,
artisan wells, and dug wells, large areas of land are brought under

irrigation. This process has been further facilitated with tha popula-—

rizetion of mechanical water lifting devices.

4. With the availability of assured water supply, the HYV varieties
of wheat and rice (in some areas HYVY of other crops, such as cotton also

spread with a remarkable spead. In less than a decade, more than



two-thirds of the ares under wheat and approximately 40 per cent
of the arsa undst rice were brought under the HYVs. If one takes
irrigzted area seown under whaeat or rice tme proportion covered by
the HYYV will be still highere Three main faaturss of the HYUs
méke them sminently suitable for the land scarce, labour abundant
countrios of this region. These ares (i} they are size nautral,
(ii) they are labour intensive, and (iii)} their short-maturing

characteristic facilitates introducticon of multiple-croppinge

5. Impressive though the growth of agricultural production was,

it wes not adeguatc to make a substaptial impact on the problem of
poverty which is mest acute in this region (This regior has'the
dubious distinction of having the largest concentration of the poor
in the world). From all svailable indications cne is forced ta caon-
clude that there has not btecn any measureble reduction in the proportion

of the poor among the rural populztion of these countries.

6. It is now well rscognized that in countriss of South Asia, the
problem of poverty has to be tackled in a large measure within the
rural areas, and agricultura has to play a pivotel role in providing,
dirsctly or indircctly, oppcrtunities for gainful smployment to the
rural workforce. So far, the movement of workforee from agriculture
te industiry has heen insubstantial. Occupaticnal diversificstion
within the rural arezs is s£ill less satisfactory. Traditional rural

arts and crafts are withering away, and mcdern househcld and rural



industries ars nzt filling-in the gap Fast srough. As = result, the

dependence of rural workferce on agriculture is increasing.

7+ Tha pattern of industrializetion in the poor, over populated
countriss of Rsiz may turn out to be different from that observed in
eountrics of ths Weste Ws will have to divaest oursalves of the notion
that industrislizetion means a sst of distinct and separate activitiss
pursuad by a workforce which is totally detached from land. In cbuntfies.
af South Asia, as in the countries of the East hsia during their deve-
lopment phasc, the phenomencn of part=time farm hcusshelds will becgme
prograssively more impartent, i.es some members of the agricultural
household will be angaged, full-time or part-time, in industrial activi-
ties, or whet you call in €hina as "sideline activitiss'. The phass

of industrislization as symbolized by capital irtengive, skill intensive,
machine centred sctivities mannued by a sizable workforea exclusively

dependent on such activities will come much later.

B. The imﬁatus to complementary end supplementary non-agricultural
ectivities can come nnly from a dynamic agriculture. A bupyant agri-
culturs will forgn backward linkagss by asking for mors non-agricultural
inputs, ard induce forward linkages by stimulating agro-based industries.
More importantly, the rising income of agriculturists will create demand
induced linkages with consumar goods industries. The generation of
employment by a number of such induced activities will be specific to

rurzl locatisns. All such linksges have remained week in South Asian



countries and as 2 result only very few non-farm activities could be

stimulated in rural aress.

g. As for the Future,; there are four aspects of agricultural growth
which are ralsvant for our discussion. Tha overall rate of growth

of agricultural output in countries of Sputh Asiaz, as mentioned earlier,
was faster than the populztion grouth. Vet it was not fast enough to
permit automatic percolation of benefits to the lower strata of society
(which would occur only when total linkage cosfficient is high encugh

to put largs demand en agricultural and industrial products, and thus
raise wages of rurel workers). Thes first and foremost reguirement of
Sputh Asian sconomy is not only to maintain the tempo but to accelerate
the rate of growth of agricultural outputs Second, the incremental growtn
in cutput is contributed toc a large extent oy areas with assured rainfall
or dependable irrigation. In the remaining areas agricultural production
has vitually stagmated. This has led to growing regional inequalitises.
Third, although size-neutri technelogy centering rnund-tha HYY has enabled
even the small farmers teo contribute to the growth in output, their
access to pesources bsing limited, their share in the additional output
has remained meagre. Fourth, the lands of South Asia are supporting

a larga rumber of livestock. To maks optimsl use of these animals is

a task which is irtimately cornected with the pattern of agricultural
growth. Apart from briefly commenting on all these Foﬁr aspects, 1

would alsg ande2avour to suggest how the process of mechanization has

contributed tg resolving, or compounding, these and other relatad problems.



10, From the available studies, it is clear that the rate of growth
in agrieultural cutput in South Asian countries should increass from
the current 3 to 3.5 per cent per znnum to 4 tg 4.5 per cent per annum
to enable them to provide productive work in agrieultural and relsted
occupations to their growing rural workforee. This rate of growth is
also necessary to remove the wage=-goods constraint, especially thg
Constraints imposed by FoodgrainsISUpplied- It is a well recognised
fact that most of the increase in agricultural output can be obtained
by augmenting the yield pET héctare- The scope for expansion of arablsg
land in those countriee is very limited. The area of extension will
be restricted, by and large, to multiple-cropping. Irrigation will
pProve a critical factor in the intensive use of land and mechanical water
lifting equipments, diesel, and electrip pumps will continue to play
an important role. One of the loudable features of farm mechanizatian
has been tha spread of pumps and motors. Credit and subsidy policies
pursued by the government of the region consisted in the remarkableg
spread of thessa eguipments in the region.. This form of mechanization
had no adverse side effects. But leaving aside the water-lifting
devices at the farm level and moving on to the technology of creating
irrigation infrastructure, the usual conflict betwsen the labour in-
tensive construction technology and the capital intensive technology
raises its head. It is difficult to pass any summary judgsment, but

keeping in view the large pay-off of irrigation scheme$ the saving



in time which the machine ensured, and problems of orgaizing large
public works through extensive use af labour, the selective use of
machines on large irrigation prejects is fully defensible. In fact,

this was the strategy largely adopted by the countries of tha region.

11« In the labour abundant sconomies of this region, it is difficult
to justify large power driven machinery for cultivatiocn purpeses, i.e.
for land preparation and relatad activities, except in areas where
animal draft powsr is a major comstraint. Some times a plea is made
for introduction of machanical haruesﬁing on the ground of timely
operations between tuo crop s=zascns in arcas whera possibilities of
multiple-cropping exist. The results from several studies of this
region have guestioned the need for mschanization of harvesting opera~
tions as a pre-requisite for extension of area under multiple-cropping.
In fact, multiple-cropping and mechanization of harvesting operations have
progressed independently. At this stage of land-labour ratioc and the
level of real wages, power-driven machines do not have superiority

cver manual and animal driven tools and equipments for harvesting
operations. The gnly othaer cperation where mechanization may be

Justified is the post-control operation.

12. Public resourcos which ars being utilised for subsidizing,
directly or indirectly (by tarifrf protection, easy access to credit,
etc.), power driven machines can be better utilized in genarating

and extending appropriate trop raising technelogies, ensuring timely



supply of binlogical and chemical inputs and creating physical and
social infrastructure in the countryside. The last is very importent.
Investment in fnfrastructure will geomerate externalities whicﬁ can be
availed by the rich as well as the poor fammers. In the federal and
state budgets in these countries one can notice a sizable allocation of
funds for subsidies, both for the preducers and the consumers, with

the avowed gbjective of helping the poor. Inveriably these subsidies
are pre-smpted by the non-poor of these countries. Subsidies and tarrif

protection accorded to power~driven machinery arg no exception.

13. An analysis of farm mechanization at the country level can gloss
cver some of the vital details in large countries of South Asia with
gignificant regicnal differences. Constraint to growth in differant
region varies. There are regions in each of the countries of South
Asia where rapid growth in agriculture, and also industry, has created
lazbour buottleneck at least during the critical operations. Migration
of labour in such areas from labour sbundant backward region is not

a practical soiution, once one recognizes the difference in languags,
customs, and habits. There is hardly any example of large scale labour
migrations establishing an 'equilibrium wagef in a large ccuntry. How-
over, temporary, scasonal migration do ococur to a limited extent. In
such labour-scarce areas (and the test is the upward maovemcnt of real
wages) farmers do resort to mechanization for understandabls reasons.
The phenomenan of scarcity of draft animal power is also prevalent

here for which eaven migraticn is mot a soluticn. There is also the case



of the backward regions where removal of physical constraints is dspen-
dent on large scels mechanization For land shaping, irrigetion, and
drainage. Such actigities are in thz nature of infra-structure creaticn
ta which I hava already made a mention. Having recognized the need for
mecchanization in sackward regions let me also suggest that tﬁe gz jor
constraint ts development of the by-passed regicns is the lack of physical
and spcial iﬁfrastructura and appropriatz set of sconomic activities

suited to the ecolngy and the srviranment of the concarned region.

14. An interesting faature of farm mechanization situatinn in South
Asia is the existence of a2 relatively lérge numaer of four-whesl high
power tractors, while the size distribution of agricultural hcldings and
would suggast a larger prevalence of two-whesl or at any rate small-power
tractors. The cxisting situation ceflects, in sssence, the bi-polar
agrarian structure. A fewsr number of large farmers having gasier access
to capitzl rescurcas opt for Digger machines which can be utilized

for farm operations on own farms, can te hired out for similar

operaticns on other farme, and can be used for transport purposss. It
ggems that small tractors ard pouwer tiliers have not acquired such
versetility. Besides, tractor has become a prestigs symbol, and an
inducement offared to the scigns of the large farmers households to

remain on farms rather than to migrate to cities.

15. Dn the other hand smell farmers are investing more, on per
hectaro basis, for tcols and oguipments. This is partly because

custom-hiring arrangements for smeller egquipments, including power
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tillers, are not in vague. Pa{t;y, this is because machanical equip~
mznts suitable for the small rather tiny, holdings are nct develgpad.
As a result the smell farmers have to ﬁwﬁ lerger number of tocls and
also a few (enimal driven, eguipments whigh ars not guite suited tc
their scale of gporation. The traditional form of mutual aid in farm
opurations is fast disappearing, which makes it necaessary for =ach
fammsr household, big or small, to possess a2 full set aof tonls and

Bguipments.

16« Finally, let me say & Few words about the animal-machine interaction.
The issue of draft animal powsr in the caontext of machanization is

a more complex one than what is gensrally realized. The fact that
animals are inefficient convertors aof energy, by itself, is not a
decisive arogument to substitute them by machines. If for nc other
reason, the fact that they represent vest amount of sunken cepital --
nn the South fAsian faoms, livestock rarks next only to land in invest-—
ment terms —- is an important considerstion for making best uss of
them. Besides, in several cruntries of the region, the livestock,
particularly tattle, are dual purpose animals. The machine may take
cera of the draft aspeet, but it cannat satisfy the demand fer milk

cr meat. At the same time there is no justification for becoming
sentimsntal and constantly harp on the high cast.and short availability
of non-rénswable scurces of energy to justify continwation of animal
power on fzrms. One bas to view the livestock problem in a systematic

way. To make animal power comparable cr supericr to wachine power,
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improvement in traction capability as well as milk and meat ‘yiclds

is necessary. This would include, among other things, upgrading of @eed
and feddar rasources, mainly Dy raising per hectare output. In the
countries of this regicn, this aspact was largely neglected, and it

proved to be ail the more serious as the pressure of population on land
brought more znd more cpen spaces under the pleugh. hAs a rosult the dwind-
ling ar=as under pastures andg graiing mgadows had to carry prograssively
larger number of animals, naturally, on 2 reduced ration. The poorer
guality of livestock was sought te be compensated by larger numbers, only

to continue a vicious circle.

17 In the countties of this regicn, the major considerations

of the farmers in opting for machine power have been the paucity

of draft power and its high cost of cultivation on the one hand,

and the easy availability of credit for the purchase of machinery on
the othere It is nnt surprising, thervfors, that they dispensed with
the animal draft power. However, this displacement of labour or the

draft animal power has bad ne perceptible impact an farm productivity.

18. There a;e at least three major directicns in which policy makers,
agricultural scientists, engineers, =nd gconomists have to work to ensure
that mechanization emsrges as an aid ts both the big and the small agri-
cultural producers. In the first place, there is a need to combine the
growing kngswledge of biclcgival and metereological phenomena and the
advances in crop sciences with the engineering skills; mers sppaad of

tools and equipments wh}ch have evclved in different climatic conditions
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and for different agrarizn structure is mct enough- This is particularly
sc in case of the by-passed regions where social and gcrological features
réquire applicetion of the most sophisticated knowledge and technology
to break the physical and srganizaticnal canétraints. Investment in
building scientific capability is as important, rather more important,
gs the introducticn of machines. Secondly, there is 2 need to evolve an
efficient power-pack and a whole complement of tools to perform variocus
farming coperations. The poor farmers of South Asia are not in a
position to have az series of different machines and gquipmunts.

What they need is a versatile machine which, with proper adjustment,

can perform all their basic cperations. While evalving appropriate
tocls, the possibility of theoir being uscd. by the animal draft pouwer
should be an over-riding cunesrn. Thirdly, it should be recognizaed that
there is an organizaticnal aspsct of mechanization alsc. & larger
machine could be dcfended even For poorer farming communities, if there
are arrangemeénts for custom hiring or collective sharing. Different
forms' ¢f organizations should be tried out to suit the genius of people
with the opjectiue of encouraging co%lectiue or cocperative ownership

of machinery, tools, and equipments.

19. The South Asian agriculture, today, is at a.stage when only those
mechines which zre complementary te human labour and draft animals, can

claim priority. The task is difficult because most of the machines are
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developed cither in land surplus or in capital surpdus economics which
do not have to face the complex problems of unemplaoyment and under—
employmant of large army of human labour, and propar utilization of
draft animals who cannot be dispensed with. This challenge can be met
adequately only with thg ocollaboration of agricultursl scisntists,
agricultural enginecrs, sconomists, and management experts, 211 wcrking
closely with the ultimate uscr of their product, the agricultural

producers.
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