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LI NTRODUCTI ON

One might rightly ask at the outset why a ‘
comparative study such as this has been under-
taken, when socio-economic conditions of the

two countries are so different that the nature

of the problems confronting them hardly show any!
resemblance, and, therefore, a study of the
approach involved in tackling the problems of ‘
the one is unlikely to be of much use in solv-
ing the problems of the other, In Scotland, i
for example, the necessity of introducing ‘
mec¢hanisation to farm practices arose mainly froé
the problem of shortage of farm labour and in-
creasing level of wages, while in contrasv,
such conditions are almost absent in India,

- In India, on the contrary, surplus agricultural
labour itself constitutes a serious unemploy-
ment problem and mechanisation alone in this
context is therefore likely to aggravate the
problem further.

Sharp contrast also emerges when the
economic conaitions of the two countries are
taken into consideration, The net income of
an average Indian farmer, for example, hardly

exceeds £25 or £30 annually whereas the net
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yearly income of a backward Scottish stock-
rearing farmer is above £400, This feature
is significant, and reflects the meagre finan-
cial capacity of an Indian farmer, a capacity

which is too low to offer him any great possi-

bility of mechanising his farm himself, oimi -
larly, on the criterion of average size of
holding, India stands very low (average size
seldom exceeds 5 or 6 acres) in comparison with
Scotland where the average size of holding is

as high as 66 acres, which is obviously a sig-
nificant factor in the application of mechanisa-
tion.

These highlight the sharp contrasts that
exist between the two countries leading to
possible doubts concerning the usefulness of
this study.

The study has, however, been undertaken
with two main objectives in view, In the
first place, there is a pressing need to in-
crease agricultural productivity in India in
order to solve her own food problem and to cope
with the developmental pace of Western countries

To reach the same goal, it is a matter of

urgency to develop and apply modern technology




to the processes of production and thereby To
promote agriculture from a"depressed industry"
to an industry of prosperity. Mechanisation
can perhaps play a vival role in this respect,

In the second place, a country like India
which happens to start her economic develop-
ment late has some advantages in taking over
and applying techniques that have been worked
successtully in a more advanced country,
Scotland, in this respect , deserves attentvion
by her record of spectacular achievement in
this field, She started mechanising her
agriculture from the middle of the nineteenth
century and development has gone on almost un-
checked since then, Today, Scotland has one
of the most highly mechanised mixed agricultures
in the world.

It is therefore likely that one who feels
the necessity of modernising agriculture in his
own home country will be interested to study
the Scottish approaches to modernising farm
practices, the economic background that stimu-
lates the growth of mechanisation, the effect
of farm mechanisation on employment of labour,
skill of labour, type of farming and farm costs

and incomes,
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This study is also significant in the sense
of assessing the chain reaction that mechanisa- |
tion initiates, The purchase of a tractor,
for example, makes necessary the adding of new
tillage and harvesting machines to replace those
formerly used with animal power; it initiates
a significant change in structure of farm costs,.
As agriculture becomes more highly commercial-
ized, farm credit, land tenure and farm science
assume new significances,

The reaction to a change over to tractor
power does not stop with economic consequenes
only. ihe social consequences are of equal
significance, When the economies of power
farming permit the operation of larger acreages
by fewer farm people, opportunities for the em-
ployment of displaced labour in the non-
agricultural part of the economy become more
important, Mechanisation needs to be appre-
ciated not only from an economic point of view
but from the point of view of leisure znd
physical comforts as well,

It is, therefore, of vital concern that
the mechanisation process in Scotland be care-

fully assessed and analysed in order to0 be
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aware of its implications for the future develop-
ment of Indian agricultural industry. This
does not imply that Scottish experiences will be
all applicable to India but such a study is
worthwhile, at least in the sense of a critical !
appraisal in the light of Indian conditions with
a view to framing future developmental pro-
grammes.,

Such programmes, needless to add, must be
drawn out within the framework of Indian con-
ditions, A society in which labour is plenti-
ful in relation to capital has to deVeloﬁ the
art and technique of modernising the processes
of production in such a way that the economic
advantages of modernisation may not be offset
by the social cost of unemployment, The pro-
blem of unemployment which confronts India at
the present moment is not so acute in the
countries in which productivity is high because
of the use of machinery and new techniques, but
even so, large scale introduction of such lab-
our displacing and capital intensive methods
are perhaps less appropriate to existing Indian
conditions, It is therefore obvious that whav

applies to Scotland or any other advanced
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country, may not necessarily be suitable to
present day India. But it is none-the-less
true that labour saving mechanical devices in
partvicular lines are often a necessary condition
for increasing employment opportunities in the
economic systvem as a whole, which is evidenuly
the objective of every nation, A co-ordinated
and systematic plan for mechanisation therefore
needs to be applied in India, befitvting her own

condition,




Te

| Chapter I deals with the history and development

of improved machinery and mechanical power in
Scottish agriculture from the middle of the
eighteenth century, and assesses the growth of

mechanisation in terms of economic incentive

during various periods, with special reference

to World War II and Post-war period, It criti-

cally examines the extent of the growth of

. mechanisation in different regions in Scotlana

and explains the trend in the light of type and
size of farms.,

Chapter 11 stvarts with a discussion on the mo-

bility aspect of farm labour, It analyses the
nature of different forces that cause drift or
labour from land and how far mechanisation plays
a part in this respect. 1t attempts to assess
the impact of mechanisation on the number of
workers, nature of employment pattern, emergence
of skilled labour, age groups anu wage levels,
including a crivical analysis of the relatvion-
ship between mechanisation and the reduction in
labour in different regions and counties in
Scotland.

Chapter I1I deals with capital investment, farm

costs and income, and farm credit needs, I
4180 presenis an analysis of the social effects

of mechanisation,

|
|

f
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Chapter IV outlines the unemployment problem,

capital resources and technological considera-

tions in India as a background to the possibil-

|ity of introducing mechanisation to Indian

‘agriculture and its consequences.

tion,

Against this background, Chapter V pre-

gsents a plan of farm mechanisation befitting to
Indian conditions, It contains an assessment
on scope of mechanisation in India and the pro-

gress that has already been made in this direc-

It also projects future mechanisation

trends and points to additional avenues of

mechanisation,

Chapter VI contains Summary and Conclusion,




9.

CHAPTER 1
TRENDS IN MECHANI SATION OF

SCOTTL SH FARMS

Introduction

The modern era of farm mechanisation in
Britain appears to have begun with the invention
of the steam tractor in the middle of the nine-
teenvh cenvury, followed by the evoluiion orx
other improved implements ana machines such as
reapers, binders, drilli sowing machines cTC.,
although improvea horse-drawn implemenis such
as the swing plough, double mould board plough,
iron teeth harrows etc, were developed and intwro-
ducea o Scottish agriculture from the middle of
the eighteenth century.

The invention of internal combustion
engines and tractors after the opening or this
century was perhaps the second stage of develop-
ment leading to the present form of highly
developed and mechanised agriculture where
specialised machines such as combine harvesters,
forage harvesters, potato planters and harves-
ters, fertiliser distribut=orsetc., which were
largely introduced during the perioa or Worla
War I1 and post-war period, are playing a vital

role.,
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Progress in mechanisation, however, does

not appear tvo have been uniform throughout the
alpnad =

entire period, AlthougnAcombusnion tractors
and other specialised machinery were introuucca
before the outbreak of Worlid War I1 their uses
were limited until they were found economic in
the face of a shortage of farm labour and in-
creasing rates of wages of labour during World
War 11 period, Since the War, the progress of
mechanisation has been specivacular

This chapter deals wiith a brief account of
the evolution of different improved implements
and machinery in Scotland from the middle of the
eighteenth century. An attempt has also been
made to explain the trena of progress in
mechanisation throughout the entire period ana
an investigation has been carried out TO uSSesSs
the impactiu of Govermment policy relatvea To iLhe
progress of mechanisation in different periods
including the period of vigorous growth of
mechanissation since the outbreak of World War
Iie

A critical asscssment nas becn made of the
growtn of mechanisation in terms of number of

tractors, combine harvesters and other special-

ised machinery in Scotland from 1942 to 1959,
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An attempt nas also been made to measure the
growth in terms of number of Trac.Ors per unitv

of labour, horses and acreage of crops and

grass,
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CENTURY 1750 - 1849

To start wiith, Symon (66) remarks "The

century 1(50 - 1549 was one of striking progress

in the invenvion and use of improved farm
implements, and much of the credit belongs tO
Scotland",

The improved plough which was known as
Small's chain or swing plough was designea and
introduced by James Small in 163, These
ploughs were evidenuvly a great improvement on
the o0ld Scous plough, Sinclair (59) uescribea
that itv had a feathered share and a curved in-
stead of a straight mould board, Wooa was re-—
placed by iron in the vital parts, the mould
boara, the sheath and the head. Spring bal-
ances were used TO measure the draughtv., Smali
himselt claimed, as Symon (66) wrote, that the
plough was made according to basic mechanical
principles, Small's plough became so popular
that by 1790 there were well over a hundred
ploughs, all of Small's design,

Later, other different types of ploughs
came into use, Double mould board ploughs
were introduced for setting up and splitting

ridges. According vo a report of Fussel (20)

the drainage plough drawn by welve horses was
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designed by McEwan of Stirling. Later, with

the introduction of the American plough, the |
Scouvivish swing plough was remodeled To shorw ‘
board plough, ‘
1illage tools Were also improveu. Iron |
teetn replaced the erfective wooden teeuvn of
the narrow, By the midale of the ninetcenin

century Scouvtish farms were well equipped wiwn

horse—~drawn implemenus.
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From 1550 Onwards

Introduciion of steam power to agriculture
was, however, the stariving point from whence the
modern era of farm mechenisatvion actually began,
Watson & Moore (69) reported that a LIACTOL
with steaml cngine was Iirst rouna working on
Brivish rarms apouv 1850, In Scotland par-
ticularly, Macaonala (41) reportea that the
most spectaculas efforis av steam culvivavion
Were Observed in land reclamavion work in 1s72,
OnLy a few years later, steam Was applieu w0
drive the threshing mill and to do oivher sta-—
tionary work successfully.,

This was a period of continuous inventions
and introduction of néw machinery. A new
threshing machine with a straw binder was in-
troduced in 1883. A reuper was designed and
it replaced the scythe or sickle in lsb52, al-
though attempts at designing « suitable reapcr
were being made from the beginning of the nine-
teenth century. Tne invention of the mower
was followed by that of a binder which was
introduced to British agriculture in 18'9.

An improved type of drill sowing machine wus

also uesigned ana introduced. The great
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revoluivions in farm mechanisation, however, only
came with harvesting machines after the American
Civil War and with the internal combustion
engines and tractors after the opening of this
century.

Progress of Farm Mechanisation

Although inventions of different improved
agricultural implemenivs ana machinery proceedea
well, their uses remained limited until the
outbreak ot Worla War I. The common unit of

stecam tackle — a palr oI heavy engines Chaha%g

a plougn, eic, = proved ToO costly and was now
suiricienvly aaaptaole to wue voriety of tillagej
operations, Steam power also was notv Oi muchn |
use for transportation, Lavcy, uvhe intro-
ducvion of efficient internal combustion trac-
vors replaced the steam tractors, but they them—
selves were not popularly used by Scotiisn
farmcrs, On the whole the progress of mecnan-
isation was slow in Scotland until the outbreak
of the first World War, as also was ivhe progress
of the whole agricultural industry. Ailan (2)
while describing the farming conditions in
Scotland wrote that from is51 the prosperiivy of
farmers svarted to decline, By 18'(8 the
farmers' glory came to an e¢nd, Throughout uhe '
80's and 90's the tide of agricultural pros-

perity was ebbing and it contvinued until 1914,
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At the outbreak of the First World War when
home food production required to be stimulated du
to the irregularities and uncertainties in
supply of imported foods, tracuors with intvernal
combustion engines were introduced in farming
to accelerate wartime production, But the
number declined strikingly soon after the war,
Reasons for this ?Symon(66) ;ﬁ%mwmégaiﬁ; "The
tractors introduced during the First World War
were imperfect, and since bouvh farmers and
tractor drivers had had little or no experience
in handling them, breakdowns were frequentv,
These reasons, coupled with the depression in
agriculture, the lack of money, and the low
prices of horse feed which ruled after 1921,
explain the vemporary setback in the use of
tractors after the 1914-18 war",

Since 1930 there was a relatively rapid
development of mechanical tillage, with a con-
tinuously growing population of tractors of
various types, Better tractors were manu-
factured and became increasingly popular,
Another feature of the period was the develop-

ment of the combine harvester, In Scotland

e
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the combine harvester was first introduced in
the middle thirties, but made little progress
before 1939, Symon (66) reported that the first
combine harvesters imported were unsuitable

for British condivions, In addition to thaw,
higher initial cost atv first hindered develop-
meniv: with improvements in the machines and
altered circumstancesenforced by war conditions,

they became widely used.
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Economic Conditions of Agricultural

Industry prior to Qutbreak

of Worla War II1

From the point of view of the economic
:conditionsyj the agricultural industry

| was in a depressed conditionjadversely affected
by the great depression of 1931, Farm incomes
were so low that farmers sometimes found no
means even tO maintain and replace the existing
implements, There was little inducement toO
introduce new techniques into the industry at
this time,

Since the outbreak of World War II con-
divions of farming began to change. The farm-
ing industry in Scotland started to prosper and
the progress of mechanisation on Scotviish iarms
accelerated, On the basis of the arable acre-—

age per tractor, Scotland is now perhaps one of

the most highly mechanised regions in the world.

Until the outbreak of the World War II, much of
the farm equipment was imported from Norta
America and the Continent of Europe pbuti now
all Brivain's iarm machinery is being manufac-
tured in Britain and, furthermore, eXporis 0F

farm machinery have gone up steadily. The

progress 0f farm mechanisation during the war IIL
and post-war perioas will be discussed in the

last section of this chapuer.
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Necessity of llechanisation

(War II and Post-War Period: )

Economic Inducement

War Period:

At the outbreak of war in 1939, the
immediate objects of agriculture were to reduce

Britain's dependence on food imports by expand-—

ing home production and t0o economise on shipping
space., Ihis, along with the scarcity of labour |
followed by high wage raie, neccositvaived the
rapid development of mechanisatvion on Scottisn
farms, Mecnanisaition playcda a notable role in
the process of agricultural expansion, Agri-
cultural industry was guaranteed by Governmental
price supports and subsidies. The farming
industry prospered, Farmers found it profivable
to invest the necessary capital in machinery,

in the face of higher wage rates for labour,

In brief, the war-time emergency for food,
Government policy, prosperity of farmers along
with the shoruvage of labour were the condivions
which favoured the vigorous growth of mechanisa-
tion, '

Post-War Period

When the World War was over there was a

considerable change in the international




: |
| situation and that made it necessary to maintain

other Asiatic countries due 10 industrialisa-

tion and increasing growth of population,

. products, were becoming gradually indus.rialised.

20.

agricultural production at the wartime level,
In the two World Wars, foreign investments were
lost to a great extent, The whole national
economy was embarrassed by a series of crises.,
The terms of trade deteriorated seriously (70).
A major reason for this latter development was
the high level of effective demand for fooa-

stuffs in producing countries like India ana

Other countries like Argentina and Australia
who were formerly almost entirely primary pro- |

ducers, exporting food in exchange for industrial

The increasing industrial capaciuvy or countries
like West Germany and Japan intensified the
compctivion for foreign markets. Iv therefore
became certain that the policy of imporiing
cneap rood in exchange for exporting industrial
products had to be revisea. It is imporiant

10 note hnere that Brivain developeda a profitable
finished industiial export in exchange for im-
porting cheap food from the middle of the nine-

teenth century, From the economic point of

view it paid better to Britain since the
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country had the special facilities and aptitude
for manufacturing industries, This policy or
"Pree Trade" was followed up to 1931 when the |
great economic depression forced Britain vo ‘
abandon the policy. Prices of certain agri-
cultural commodities at that time dropped to
levels so low that the whole agricultural |
. industry seemed doomed, Tne Governmeni measures
through payment and subsidies recovered the
situation partially and protected British farmers
from foreign imports, But suill British farmers
had to face keen competition from the Empire. |
The policy of importing cheap food in exchange
. for exporting industrial goods to Colonies,
protected territories and Common Wealth countries
was still followed. This continued until the
outbreak of World War II.

Post-war agricultural policy, based on

| newly developed situation,ﬁuﬁdfgﬂiEself-
sufficiency in home grown food production,

The Agriculture Actv or 1947 offered farmers the
security of tenure and ﬁy&hﬁ@ﬁé% of a reasonable
income, This served to the farmers as an in-
centive to expand the agricultural industry

which, in turn, accelerated the growsvh of
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mechanisation on Scottish farms during the post—'
war perioa.l The scarcity of labour and high
wage levels for agricultural workers Were also
at the same time predomindnt fac.ors whicn

made Lhe process of mechanisatvion so rapid.
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Development of Farm Mechanisation

(War II and Post-War Period)

Introduction

1t has already been menvioned that mechani-
sation in Scottish farming has beecn proceeaing
very rapidly since the outbreak of the World
War in 1939. 1In 1939, accoraing vo the basis
of calculation 5 norses = 1 tractor as assumed
by Witney (/L) only 24 per cent. of the total
requiremeni of motive power was furnished by
tractors., In 1959 it rose 10 96 per cent,
The change from horse 10 tractor power has becn
a remarkable feature in the history of farm
mechanisation in Scotland. Furthermore¢, there
has been a signitican. vevelopment and change in |
the designs and models of wractors and otvher
machinery in recent yeurs, Diesel tractors
have replaced the old pararfin and peiroi
tractors, Tnerc has been a shiri rrom pinder
ana tvhresher o swathers and combines 1tor
harvesiving purposes, The change in villiage
implements nas also becn marked, Other im-
portant and pronounceu urends have occured in
the farm dairy enterprises, In addivion, uhe
use of electric power is an imporwan. change,
McEwan (44) narrated: "Arounu the sicading the
usc Of the internal combusiion engine unas

aeclinea while that of the cleciiic movor has
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increased markedly and larger numbers of
electric refrigeraiving and sewerilising insvalla-
tions also illustrate the trend towards a
greater use of electriciuy".

The study of the trend of these.changes
will probably reflect the degree of progress of
farm mechanisaivion and with which this secction

| deals.
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Number of Tractors and Other lMachines

The Censuses of Agricultural Machinery,
which have been taken by the Departmenti of
Agriculture since 1942, present some useful
information, illustrating a significant change
from horses to tractors as the source of draught
power and an increase in the number of other
specialised machinery over the period 1942 to
1959.

Tractors:

The number of wheeled tractors, for example,
rose from 14,910 in 1942 to 54,852 in 1959
(Table 1), with a comparatvively heavier rise in
track layers from 420 to 2,33 during the same
period, It is to be noted, however, that ihe
rate of increase of tractor force was not the

same throughout the entire period.
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TABLE 2
INCREASE IN AGRI CULTURAL TRACTORS

Tractors Added Numbers

Period Between Yearly
Censuses Average
1944 - 46 3,060 1,530
1946 - 4y 6,320 3,160
1948 - 50 7,050 35525
1350 - 52 5,190 23595
1952 - 54 4,040 2,020
1954 - 56 2,230 2,615
1956 = 59 2,780 1,925
Source: Scottish Agricultural Economics,

Vol. X. 1960

From the Table 2 it appears that although
the rate of increase was remarkably high up to
1950, thereafver it fell gradually, The de-
velopment of specialised machinery, such as
combine harvesters, pick—gp balers and grain

driers, rather than the growth of tractor force,

appears to be a dominant feature from 1950 and
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onwards, As regards the type of tractors,
there has been a major shift from vaporizing oil
engined tractors to diesel engined tractors in
recent years, The proportvion of diesel engined
tractors increased from 19.3 per cent. in 1954

to 57.0 per cent, in 1959 (Table 3).
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In terms of actual number, the number of diesel
engined tractors rose from 8,433 in 1954 to
31,100 in 1959. This trend is likely to be

continuous as reflected by the increasing rate of

purchase of diesel engined tractors in recent
iyears. The new tractors bought in 1958 happened
| to be all diesel engined (Table 4).

TABLE 4
FUEL TYPE OF TRACTORS PURCHASED IN
RECENT YEARS. PER CENT,

Engine Type 1948 1950 1952 1954 1956 1958

Diesel 6 14 74 58 96 100
Paraffin 84 80 26 12 4 -
Petrol 10 6 Nil Nil - -
Total 100 100 100 100 100 100

Source: Scottish Agricultural Economics,
Vol. IXL1, ¥V, VII1, X,

0ld paraffin and petrol engines have been
gradually aisappearing, the popularity of
diesel engine over other types is perhaps due to

cheap fuel cost,
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Other Specialised Machines

There has been a considerable increase in |
the number of specialised machines such as ;
sprayers, manure spreaders, loaders, pick-up

balers, etc. (Table 1) from 1950. The need for
these machines was felt some time back in order

to mechanise other agricultural processes,

This also gave an opportunity to utilise the

tractors more efficiently. It has alrcady been|
mentioned thatv the rate of growth of the tractori
force ceased to bec so vigorous after 1950 owing
to the fact that the requirement for tractors
was largely fulfilled by that time, In 1955,
Hendry (27) wrote "The most significant feature
of these figures lies not so much in the further
stages of the change-over from horse to tracior
machinery as in the developing use of more
specialised machines", He further pointed out:
"The application of power to particular tasks
which otherwise make heavy demands on manual

labour is shown in the rapid increase of the

number of pick-up balers and loaders".
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Combine-Harvesters and Binders

In the progress of farm mechanisation in
scotland, combine harvesters played an important
pari., They reduced the labour requirement ana
simplified many laborious and repetitive pro-
cesses into a single operation, the number of
combine harvesvers rose from only 60 in 1942 to
3,365 in 1959, with an unproportionave tall in
the number of binders from 29,630 to 26,993,

Zue actual decrease in the number of binders
(e.g. from 23,540 to 6,378%) happened to be only
in case of horse-drawn binders where as the
number of tractor-drawn binders (e.g. from

6,090 to 22,2295) went up considerably. It is
worthwhile to mention ﬁere that there has been

a considerable switch over from horse-drawn
implements to tractor drawn implements as re-

vealed by Machinery Census Statistics.

% These figures are for the year 1956. No
information available on the number of horse-
drawn binders and tractor-drawn binders
separately for the year 1959,
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Electricity

The discussion on the growth of mechanisa-
tion will remain incomplete if no reference is

made to the impact of electricity on the farms,

| Extension of electricity to the farms generally

facilitates the application of machinery to

farms more extensively. In Scotland, as it was

reported by the Department of Agriculture, the
number of electric motors rose from 3,800 in
1942 to 28,607 in 1959.

The use of electricity in the operation of

milking machines has been presumably increased

| substantially, although no recent statistical

information is available at the moment. Today,
electricity is utilised for the working of such
machines as feed grinders, ensilage cutters and

seed cleaning machinery and also furnish lights

| and power in the farm households and in farm

buildings. It is now reported that nearly half
of the total farm houses and crofts in Scotland
have had electricity installed. It is expected
that the extension of electricity would cover

all farms and crofts in the near future.

|
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Degree of Mechanisation

In the last section, it has been #@éuﬂ;i-_
: ﬁuf' .. that the number of tractors and
machinery increased tremendously since 1942,
While those figures broadly reflect the vigorous
growth of mechanisation in Scotland, they do not
really indicate the degree of mechanisation,
The discussion on the growth of mechanisation
will perhaps be more meaningful if that growth
can be measured to show the extent or the degree
of mechanisation, But such measurement is un-
likely to be very simple and accurate since
there is practically no single indicator to
measure it. The number of tractors is, however,
taken as a useful indicator (which may not
necessarily be very accurate) of machine power
against the land, labour and horse numbers,
On this basis, it has been estimated that the
number of tractors per 1,000 acres crops and
grass rose from 3.5 in 1942 to 13.1 in 1959
(Table 1). Similarly, the increase in the
number of tractors per 100 horses from 12,7
in 1942 to 556 in 1959 appears to indicate the
high rate of progress, although some reservation

should be kept here due to the fact that the
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total number of horses itself dropped strikingly
from 121,097 in 1942 to 10,281 in 1959. This
I1atter development appears to have a considerable
ieffect in reflecting the number of tractors per
100 horses so high in recent years,

Like the two previous cases, the number of
tractors per 100 workers increased from 15.4 in
1942 to /6 in 1959, It is again a positive
indication of rapia progress in mechanisation,
| Unlike the number of horses, the total number of
workers did not fall so drastically. This pro-
bably suggests that the tractors have been intro-
duced and used on existing labour force and with-
| out displacing them proportionately.

On the basis of these three factors, it
appears that Scotivish farms are nighly mechanised

today.
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IDegree of llechanisation - on RegionalEE Basis

Data on the number of farms reporting
machines of various types illustrate the detailead
account of increase in the number of ractors,
| combines, milking machines and electric motors
on regional basis.

For the measurement of degree of
| mechanisation if the above procedure is followed,
i.e. if the number of iractvors is related to the

number of horses and of regular workers and to

the acreage of crops and grass, the mechanisation
appears to have reached the highest degree of
progress in the Bastern parts of Scotland in

general and in the North East and East Central

regions in particular (Table 5).

% The Counties under each Region

Region Counties
Highland: Argyll, Inverness, Ross and
Cromarty, Sutherland, Zetland.
North East: Aberdeen, Banfi, Caithness,

Moray, Nairn, Orkney, Kincardine

Last Central: Angus, Clackmaﬂén, Fife, Kinross,
Perth. &

South East: Berwick, Bast Lothian,
Midlothian, Roxburgh, Selkirk,
West Lothian,

South West: Ayr, Bute, Dumfries, Dumbarton,
Kirkcudbright, Lanark, Renfrew,,
Stirling, Wigtown.
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TABLE
EXTENT OF MECHANISATION IN SCOTLAND,
BY REGIONS
Tractors per 100 Regular Workers Tractors per 100 Horses
1942 1946 1952 1954 1956 1959 1942 1946 1952 1954 1956 1958
ghlands - 10 31 46 56 82 4 10 53§ 69 lle 227
rth East 15 32 64 76 88 104 12 27 120 210 400 763
st Central 18 29 46 55 64 71 17 54 112 206 405 706
1th East 16 27 38 45 o4 59 22 46 121 214 387 635
1th West 1 25 34 41 51 63 e ] 2' 59 102 181 52%
otland 15 31 43.8 53 63 75 13 33 85 148 266 471

—

(Calculation based on the number of tractors owned only by occupier of agriculturai

holdings).




Tractors per 1000 Acres of Crops & Grass|Combine Harvesters @ggs%ooo Acres of Crops &

1942 1946 1952 1954 1956 1959 1942 1946 1352 1959

1 3 6 9 10 13 0.014 0.042 0.04 0.33
3 6 10 13 14 15 0.016 C.018 0.093 Q.45
4 6 10 12 13 14 0.01 0.036 .28 1.26
3 5 1 9 10 10 0.011 0.16 0,51 1.52
2 5 6 8 10 40 0.006 0.006 .02 Os T2
3 6 8 10 12 13 0.011 0.026 0.1lé 0.83
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In terms of number of tractors per 1,000
acres of crops and grass, the North East and
East Central regions have 15 tractors and 14
tractors each,respectively,and thus lead over
other regions,. Similarly, in terms of number
of tractors per 100 horses, the Eastern part of
Scotland leads over other parts, The North
East region particularly exceeds the others in
this respect with 763 tractors for every 100
horses, followed by East Central with 706 and
South kast with 635. The counties like
Kincardine and Nairn in the North East region
and Berwick in the South East region stand
highest in the ratio of tractors to horses,
Machinery Statistics for 1959 show that
Kincardine has 1,481 tractors for every 100
horses followed by Nairn with 1,276 and Berwick
with 1,092,

At the other end of the scale comes the
Highland region with only 227 tractors for
every 100 horses. It possibly tends to re-
flect that in the Highland region mechanisation
has not yet proceeded far enough to replace

horses appreciably. The reason for this
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McEwan (44) stated:"In the Highlands there are
still more horses per tractor than any other
region, due to the nature of the terrain, the
isolation and the size of farms in this region,
the rate of disappearance of horses is much
slower, giving a smalléer increase in the number
of tractors per 100 horses", But from the
Table 5 it appears, however, that the Highlands
has made up that handicap in recent years, A
vigorous growth of mechanisation has taken
place in the Highlands as reflected by a con-
siderable increase in the number of tractors
(i.e. ©2) per 100 regular workers ana 13
tractors per 1000 acres of crops and grass,

On vhe basis of regular workers, the
number of tractors, however, appears to be the
highest in the Eastern part of Scotland, The
North East region of the Eastern part is leading
in this respect with 104 tractors for every 100
regular workers, The existence of a large
number of tractors in the North East region is
perhaps mainly due tgzlarge proportion of small
and part-time (Table é) farms, each one requires
10 maintain at least one tractor whether or not

it can be efficiently utilised,
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It is to be noted that these farms are pre-

| dominantly operated by family workers and they I

are less likely to be replaced by mechanisation
abruptly. 'he number of tractors per 100
workers would perhaps go much higher if the
substitution of labour by machinery takes pliace
proportionavely. this also applies to tne
Easiv Central region where fall in numover of
labour (Table 16) appears to be rather low in
spite of tremendous advancement of mechanisation.
The number of tractors, for example, increased
from 5,03% in 1946 by 127 per cent, to 11,435
in 1959 (Table 7) against.only 12.7 per cent,
displacement of labour (Table 16).

Presumably, change in land use pattern in '
some of the counties of East Central region has
made it hardly possible to reduce workers pro-—
portionately, although East Central region is
predominantly an arable farming area where the
area under crops and fallow covers nearly half™

of the total acreage under crops and grass.

#® Area under crops and fallow amounts to

392,712 out of the total acreage of 815,076

under crops and grass,
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| The degree of mechanisation measured in terms of
inumber of tractors per 100 workers and per 1,000
!acres of crops and grass appears to be strikingly
' low in the South East region thus, contrasting toi
the real situation. Lhe South East region is, |
in fract, a highly mechanised arable tarming area
where the number of workers has fallen by 27
per cent? with significant increase in number
of other specizlised machinery, and this is nouv |
truly reflected by statistical figures as
' calculated and presenvea in the rable., A number
of other factors, such as size of rarms and use
Iof other gspecialised machinery, needs TO be

 considered in assessing the extent of mechanisa-—

tion in cdirferent regions,

% 'lable lob.
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On the whole, mechanisation has, however,

progressed ﬁnaﬂKe&€5 - in the eastern part of
Scotland, significance of which suggests that
mechanisation is more effective in arable farm-
ing than in livestock farming.

Sizes of Parms

It is evidenv from Table 6 that in the kast
Central region and South Eastern region, medium
and large farms preponderate over small and
part-time farms but the reverse is the case in
the North Eastern and Highland rcgions, Lhe
pattern of progress of mechanisation in differ-
ent regions appears to have significantv CO-
‘fCﬁﬂQEOTL with the sizes of farms in respective
regions,

In the Easiu Central and Souvh East regiomns,
Theve ate éé&i tractors per unitv acre of land
(e.g. onity L tractor for every 74.7 and 102,2
acres of crops and grass respectively)cigﬁkbﬂL,.
ﬁ&sz A0y  Wane qﬂ@ﬁg proportion of medium and
large farms.fgignificanCe of which suggests
that requireﬁent of tractors per unit area is
low owing to the better utilisation 0r Tractors
offerea by the large size of farms. 1t there-
fore appears to be evident that less number of

tractors for every 1,000 acres of crops and
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grass, or for every 100 workers in these

regions is not likely to be a very accurate
indication of a low degree of mechanisation.
Mechanisatvion nas, in fact, reached a hign de-
gree of efficiency in these regiouns,

The East Central region, however, draws
special attention, Here the medium and large
farms constitute as high as 56 per cent, ot
total farms but the area that a tractor covers
is comparatively low (only 74.7 acres of crops
and grass). It is difficult to explain this
trend and a number of factors such as lana use
patvern etc, is likely to be involved in iw,

: &t has alreaay been mentioned thav in
the Norivh East and Highiand regions, compara-
tively large number of tractors for every 1,000
crops and grass or for every 100 workers, aoes
nov really tend t0 indicate that mechanisaiion
has reached a high degree of etfficiency there,
On the contrary, the feature of less area under
crops and grass for every tractor in these
regions, as evident from the Table, suggests
that the tractors are not efficienivly uvilised
due to the small size of farms and thus due o

less scope,
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opecialised Machinery

..gt has been'Jgﬂewm that the number of
tractors per unitv of a~¢a and labour is not al-
ways a very accurate indicator to gauge the
extent of mechanisation since other factors such
as size of farms, iypes of farming, have a
significant effect on the necessitvy or mainvain-
ing certain number of iractors which may or may
not be uviiised efficientvly tvhroughout vhe year,
In addiivion to ivhav, vhe introduction of
specialised machinery, such as selt-propelled
compbine harvesuvers, reduces and simplifies the
works which are usually performed by tractors
and thereby minimizes the requirementu of
tractors, But this development does not in
any case imply less aavancement 0OI mechanisation,
On the conirary, iuv is a clear indicavion ox
advanced stage of mechanisation when the re-~
quirement of tractor is reduced, Following uhe
same basis (i.e. number of combined narvestvers)
it will be worthwhile 1o analyse the extent of

mechanisation in different regions.
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Measurement of kExtent of Mechanisation 1

by Other lndicator

On regional basis, the South East region
draws special attention because of its two con-

trasting features, Per 1,000 acres of crops

and grass and per 100 regular workers, it has a |
high ratio of combined harvesters but a low |

retio of tractors (Table 5). It is likely, at
least on the assumptvion mentioned earlier, that
this signifies the highest level of mechanisa-
tion,. In the North East region the conditions
are the reverse, Here the high ratio of
tractors, coupled with the low ratio of combined
harvesters, might well meaﬁ that mechanisation
is not yet in the advanced stage, although it
has been progressing rapidly.

The conditions are entirely different in
the South West region, The low ratio of com-
bined harvesters, coupled with the low ratio
of tractors to the acreage of crops and grass,
and to the workers, probably indicate the low
degree of mechanisation in this region. The
type of farming is important here in exXplaining
why the progress is slow, The South West

region is a predominantly dairy farming area
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where, as a matter of general experience,
specialised machinery or engines, such as com-
bined harvesters, are of no use in growing the
grass or of little use for raising the fodder
crops, although uses of tractors for the pre-
paration of soil are prefalent. The Highland
region, on the other hand, is characterised by
the small sizes of holdings, crofts,and there
is really less scope to introduce specialised
machinery there,

Increase in Number of Tractors and

liachinery — Regional Basis

Along with the measurement of degree of
mechanisation, a study on the growth of mechani-
sation is perhaps worthwhile to trace ou. the
trend of growth of mechanisation in different
regions in recent years and its relatiomship
with the degree.

Some interesting and striking points
emerge when the increase in number of tractors
and combined harvesters in different regions
is interpre—.ted in terms of percentage of in-
crease on the basis of 1942 as the base period.
The most striking feature as revealed in
Table 8, is that the highest increase (i.e. 866
per cent) in the growth of tractor force has
occured in the Highland region between the

years 1942 and 1959 whereas, the same increase




49.

is only 380 per cent. in the North East region,
275 per cent., in the East Central region, 202
per cent, in the South East region and 350 per
cent, in the South West region, during the same
period. It might tend to suggest at first
glance that the Highland region is the most
highly mechanised area, but a critical analysis
relating to the extent of mechanisatvion in
different areas, as discussed earlier; does not
appear to an&bwm this assumption, What is
really reflected by the figures is that
mechanisation has been proceeding in the
Highland region at a very rapid rate but they
do not indicate that the Highland region has
alreaay attained a very advanced stage of

mechanisation,

E
Page 38, 45 and 48,
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Graph No. VI.

PERCENTAGE INCREASE IN THE NUMBER OF TRACTORS BY REGIONS,

SCOTLAND.
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It is evident from Machinery Census Statis-
tics (Table 7) that the tractors were intro-
duced and mechanisation progressed fairly well
in other regions even before 1942 when there
were only a few tractors in the Highland region.
In the North East region, for example, there
were already 3,834 tractors in 1942 and the
number went up to 18,407 in 1959, although in
terms of percentage it is a rise of only 380 per
cent, Similarly, there were 3,043 tractors in
the East Central region in 1942 and the number
rose to 11,435 in 19595 2,309 tractors in the
South East region in 1942 and the number rose to
6,995 in 19593 3,152 tractors in the South West
region and the number went up to 14,18 in 1959,
In comparison with these, the Highland region
had only 580 tractors in 1942 and the number
rose rapidly to 5,604 in 1959. The Highland
region appears to be still backward in mechani sec
farming.

The increase in the number of combined
harvesters and the same increase expressed in
terms of percentage, appears to be remarkable in
the South East and East Central regions. the

number of combined harvesters (Table 7) climbed




De.
up from 8 in 1942 to 1,0%2 in 1959 and from 9
in 1942 vo 1,033 in 1959 in the South East and
East Central regions respectively. In terms
of percentage (Table 8) it is a tremendous rise
of 11,378 in the case of the East Central region
and 12,801 in the case of the South East region,
These particular features perhaps signify a
spectacular advancement of mechanisation in the
East Central and South East regions of Scotland.
At the other extreme end of the scale stands the
Highland region, In 1942 there were only 6
combined harvesters and the number went up very
slowly to 130 in 1959. It presents a rise of
2,076 per cent, which happens to be the lowest
in comparison with that of other regions, Lhe
numbers relating to the North East and South
West regions do not appear to be dissimilar
although the South West region happens to have
more combined harvesters in 1959 than the North
East region whereas the situation was just the

reverse in 1942,
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Milking Machines

The South West region has already been
mentioned as a predominantly dairy farming area
and is reflected by the largest number of milk-
ing machines (Table 9) now in operation in that
region. There is also a substantial increase
in the number of milking machines in the Horth
East region,. The number of milking machines,
for example, rose from 502 in 1942 by 468 per
cenv. (Table 9) to 2,853 in 1959. The develop—
ment in the North East region tends to reflectu
a growing emphasis on dairy farming. There
appears t0 be an emphasis on dairy farming av
varying degree in all regioﬁs as indicaved by

the increase in the number of milking machines,
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oUumnmary

Although the modern ers of farm mechanisa-
tion started with the introduction of steam
power to farming in the middle of the nineteenth
century, it accelerated only since the outbreak
of World War II. the number of tractors in-
creased from 15,330 in 1942 by 273 per cent. tvo
57,189 in 1959, Horses have almost been re-
placed by tractors. In 1939 only 24 per cent.
of the total requirement of motive power was
furnished by tractors. In 1959 it rose to 96
per cent. The number of combine harvesters
rose from 60 in 1942 by 4,608 per cent, to 3365
in 1959. The number of other specialised
machinery, such as pick-up balers, sprayers,
loaders etc, also increased considerably,

Today, »cotland has one of the most highly
mechanised mixed agricultures in the world,
In terms of number of tractors per unit area of
land and per unit of worker, she possesses'IB
tractors for 1,000 acres of crops and grass and
76 tractors for 100 regular workers,

1t is, however, striking that the progress
of mechanisation was slow until the outbreak of

Worla War 11, although the tractors existed
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even before World War I and combine harvesters |
were introduced in the middle of the thirties. |

~‘Fhnis was mainly due to the fact
that their use proved to be uneconomic, especi-
| ally when labour was adequate and cheap and farm
| incomes were low.

During the period of World War 1II, the
shortage of labour in agriculture, as compared
with the requirement for maintaining necessary
home grown agricultural production was felt for
the first time and farmers found it economic and
within their means since farm incomes also in-
creased reasonably, to mechanise their farms in
the face of increasing rate of farm wages,

In the advancement of mechanisation in
different regions in Scotland, the Eastern
regions lead over the others, In the North
East, for example, the number of trsctors for
every 1,000 acres crops and grass rose from 3
in 1942 to 15 in 1959, oimilarly, the number
of tractors and other specialised machinery in-
creased considerably in the rast Central and
South kast regions, I'he South wmast region is,
however, the mosi, highly mecchanised area, The
existence of high proportion of large and medium

farms has offered an opportunity to utilise
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; tractors and other machinery more productively,
leading to a substantial increase in efficiency
of mechanisation in this region.

At the other end of the scale come the
| South West and Highland regions where progress
of mechanisation has been comparatively slow,

' due to less scope for mechanisation in these
regions,

On the whole, in the progress of mechanisa-
tion, the lead of the Eastern part of Scotland,
where crop farming is predominant over other
parts, suggests that mechanisation has been
more effective in crop farming than any other

type of farming.
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CHAPTER II

MECHANI SATION AND FARM LABOUR

vince the outbreak of World War II,
Scotland has moved forward av & very rapid rave
of expansion in the agricultural indusury.

Farm mechanisation, for example, proceeded
farm
cnapter. Gross Output increased by about 31
per cent, bewween the years 1939 and 1959,
Similarly, employment in Scotland as a whole
rose from 14.5 million in 1939 to 21.45 million
in 1959, as shown in Table 10,
TABLE 10
NUMBER OF EMPLOYEES - SCOTLAND

Rise or Fall in

Employment Million Million Terms of Percent-
age (Between the

1939 1959 Year 1939 and 1959

Non-Agri-

culture 14,395 21.366 + 48
Agri-

culture 0.104 0.084 - 19
Total 14.5 21.45 +47.9

source: Labour Gazette




| 19 per cent, during the same period, This

[
million in 1939 to 0.084 million in 1959, In
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These figures, of course, cover up the man-
power trend in agriculture, But a further
analysis of the figures on employment reveals
contrastingly that while the number of non-
agrtultural employees climbed up from 14.396
million in 1939 to 21.366 million in 1959, the

number of agricultural employees fell from 0.104

other words, while the non-agricultural employ-
ment rose by 48 per cent, from 1939 to 1959,

the number of agricultural employees fell by

latter development appears to be striking and
the different forces, such as farm mechanisation,
appear to be involved in it. lt is, however,
important to note here that the downward trend
in the number of labour must have continued

in this country for over 600 years, from a time
when agricultural practices were perhaps far
less advanced and thus remained labour consuming,
Although there are no adequate statistical
figures to illustrate this trend there were
occurences such as enclosure systems in the
middle of the eighteenth century which pushed

agricultural workers out of agriculture.




from the middle of the eighteenth century,
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olmultaneously, there was an increasing demand
for labour in manufacturing industries to cope
with the developmental pace, and this exerted
an effective force to pull labour from the land.
Symon (66) stated that the movement out of
agriculture, and rural depopulation, perhaps
started much earlier than the eighteenth century
but received a new impetus and proceeded at an

accelerated pace through the 'great enclosures!

There is, however, no reliable statistical proof
of it, as has alreaay been mentioned, but this
declining urena can be traced with cervainty
back to 1zl (28) It, therefore appears to be
worthwhile to make a critical study on the
mobility aspect of farm labour in order to
assess the conditions which cause and accelerate
the movement of farm labour in the first instance
and latterly to investigate the effect of farm
mechanisatvion involved in it and with which this
particular chapter is concerned,

Movement of FParm Labour

(Reasons: Pulling force and pushing
pressure)
1The reasons for the movement of farm

labour ourv of farms are manyfold and complex,
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On one side there has been a "pulling" force

and on the other side there has been a "pushing"

pressure, Their combined effect is the eventual

'drift from the land’'. It is, however, a
controversial point whether "pulling" force
starts operating first followed by "pushing"
pressure or the reverse, Pedderson (52) while
discussing the impact of technical change on
employment stressed the importance of uhe
pulling force, at least in the context of
British conditions, He stated that during the
free trade era of the nineteenth and twentieth
centuries, Britain required labour tor a pro-
fitable exporiv trade in finished industrial
goods with which aomestic agriculture could not
compete, The industry thus staried pulling
labour from the lana. Tnis pulling force
became very effective in drawing the labour
from agriculture since industry was able to
offer them better pay, promotion and other
ameni vies, Workers left the land and joined

industry. It appears that this force is
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operating even todayx. He further argued that
agricultural machinery together with other
technical improvements in agriculture might
serve to explain some of the smooth reduction
in labour force but not the structural change
taking place during and after the Second World |
War, British experience thus, Pedderson in-
ferred does not support the view that mechanisa-
tion has been the cuase of fall in the agricul- |

tural labour force,. Mechanisation in an

economically developed country follows the re-

the pull from industry.
This view is, however, subject to con-
tradiction by others who hold different views.

Hirch (31) for example, does not place so much

% With the exception of theemergency period
during wartime, outstanding among the causes of
the movement of workers from agriculture, seems
to be the level of wages. From the Report of
an Enquiry into reasons for the 'Drift' from the
land by Cowie and Giles (14) in 1959, it re-
vealed that the "reasons for workers to leave
the land are low wages, general conditions and
both the system and state of tied cottages.,......
Within the group of reasons, low wages alone
accounts for almost 50 per cent. of the total
and is undoubtedly the most important single
contributing cause of the drift from agriculture'
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stress on the importance of the pulling force.

He is of the opinion that the reasons for drift

éfrom the land are not only due to the pull from
| industries but to the equally powerful push from
!agricultur& which has been at work since the
middle of the fifteenth century. He stated
"fhese causes have to be distinguished which
ioccasioned a lower demand for labour, Amongst
| the causes of reduced demand was the change in
the pattern of production, i.e. the change from
arable to grass farming........

kven more effective in this respect was the
extended use of labour saving machinery such as
drill, horse hoe, mowers and other hay making
machinery, reapers, self binders, elevators,
fertiliser distribuvors and the altered methods
of farming adopted with a view to economising on
labour, The better education of farmers over
the last seventy years created the necessary
condition for them to be able to economise in
labour and to be willing to use labour saving
machinery. 1t has been rightly stated that the
reduced demand for farm workers may be attri-
buted more to mechanisation and more efftient

use of labour than any other single cause".
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The opinions of Pedderson and Hirch differ
from each other so widely that they are worth
considering in more detail,

To start with Hirch1;appears to be less
convincing to accept the view that the pushing
pressure generateiby the introduction of
machinery and change in land use pattern was
equallgﬁ;owerful as that of pulling force from
manufacfuring industries in Britain in drifting
the labour from the land. The economic con-

dition of agricultural industry and other non-

agricultural industries and the country as a

| whole, in fact, play the most vital role in it.

The tractors, for example, were introduced at
the time of World War I and the combined
harvesters in the thirties, but their uses re-
mained extremely limited until the outbreak of
World War II in 1939 when their uses were found
to be economic in the face of the shortage of
labour and the rising wage rate of farm labour.
The progress of mechanisation was strikingly
slow throughout the entire period, although the
drift or labour from the land continued during
the whole period, Agricultural workers fell

from 0,126 million in 1921 to 0,104 million in

1939, lore prosperous non-agricultural
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industries must have evidently attracted them and

offered them better and prospective employment,

If there were no adequate alternative employment

opportunities, agriculture would have been over-

crowded like India or any other industrially

under-developed country. These features appear |

. to support what Pedderson found out that the

pulling force is the primary cause for the move-
ment of farm labour,

The statistical information relating to
wage ratio between agricultural and industrial
workers that are available from 1850 appear to
support the same line of thought, The figures
on wage ratio in U,K. (Table 11) quoted from
Bellerby's work (7) reveals that wage rate of
agricultural workers was sufficiently low in

comparison with that of industrial workers from

| the middle of the nineteenth century up to the

middle of the last World War, although some
improvement in favour of agricultural workers
appears to have occured at the later part of
this period. The implication of this feature
suggests that the drift of workers from the
land was inevitable when agricultural wage rate

was as low as half of non-agricultural wage rate,
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TABLE 11
WAGE RATIO OF AGRLCULTURAL WORKER TO

L NDUSTRIAL WORKER - U.K.

Year Per cent,
1850-4 43
1855-9 45
1860~4 47
1s65=9 46
1870-4 48
1575-9 50
1880~4 50
1885-9 gl
1890~4 45
1895-9 4o
1900-4 47
1905-9 49
1510-14 49
1915-1o 48-50
1919-23 49
192440 : 50
1929-33 52
1934-35 53
1939-43 65
1944 (5

gource: "The relative incidence on agricul-

vuristvs and on other groups of the beneritis
resulting from technical change in agriculture"
by J. R. Bellerby, published in the "Proceedings
of the International Conference oF Agricultural
Economists, 1955.
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Even today the force is strikingly powerful
despite the marked improvemenmaE in agricultural
wage rates in recent years, This is because ‘
sitill the difference in the wage ratves and ‘
other opporvunities between agricultural and
manufacturing industries is so wiae that the net
outflow of workers from agriculture w0 manu-—
facturing industries is natural. In this
connection Hughes (34) presenied some ot nis
esivimates relating to the number ot male
agricultural workers in Great Britain where ne
nas shown (Yable 12) that in the course of 20
years the number if expected tvo fall by 198,000
from 563,000 in 1955 wo 365,000 in 1975, !

* svurrock (63) esivimavcu in 1950 thau vhe |
wage rates in farming have increased to three

: |

and a half times the pre-war figures, those in i

industry have risen only two and a half times, f
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Sturrock (64) also appears to hold the same
type of view, He predicted that over the next
twenty or thirty years there would be undoubtedl]
a marked reduction in the number of labour force
including farmers, The 'pulls' from other
industries would be so powerful he asserted,
that such reduction is inevitable,

The information that is available from
all reliable sources appears to support the
view that the mobility of farm workers is more
due to the increasingly stronger 'pulls' from
non-agricultural industries than to the pushing
pressure exerted by farm mechanisation,

In a process of long time duration of
migration, there is, however, both pushing and
pulling, the pushing coming from the pressure
created in the farm, and the pulling coming
from relatively better opportunities in non-

farm employment,
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wconomic Implication in Fall of Workers |

Hendry (29)&%,&78. "Though a declining farm
labour force may raise a number of social pro-
blems in rural areas, there is no doubt that
long-term trend in labour use should be down-
wards if the agricultural industry is to derive
the full economic benefit from the application
of new techniques and machinery to farming".
Ashby (4) went further, Apart from the benefit|
of agricultural industry, he stated, the release
of manpower from the land is necessary in order
to produce non-food commodities and services,
and 0 produce even luxury goods, thereby
raising the level of living of the country,

Ihe most important general interest auv the
momenti perhaps, he emphasised, is the urgent
national need for economy in the use of labour
power with all other of its productive re-—
sources, And thus, 'the drift from the land?
and the reduction in the proportion of
agricultural population are the necessary con-—
ditions for the material improvement of the
people.

It is therefore evident that reduction in
the number of workers is of economic advantage

to the nation. at large,to those who are leftv to
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the land and presumably to those who make the
move., I'he role of farm mechanisation in this
connection is therefore neither meagre nor
insigniticant,

The Conditions that favour Mechanisatvion

The progress of mechanisation as has been
pointed out, was strikingly slow before the
World War II. The reason for his obviously
was there were less favourable condiivions for
the growvh of mechanisation as mentioned
earlier, An adequacy ot agricultural workers,
for c¢xample, is one outstanding factor which
has always some retarding effect on the growih
and process of rarm mechsnisaivioun, sSupstitu-—
tion of labour by machinery, in that case, be-
comes less profiuvable,

In Scovland it appears thav there was
never snorwage Or labour pberore World War ..,
Duncan (18) wrote: "There was nothing to in-
dicate that the supply was short of the demand
and the trend of wages over the whole period
would indicate that the supply was generally
adequate", The war changed these conditions,
The bargaining power of farm workers for the
first time appeared to increase enormously not

only because of the greater demand for labour
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created by the expansion of agriculture, but
also because of the competition from other
industries on the labour market. The rate of
wages of the agricultural worker increased
strikingly.. The gap between farm wages and
industrial wages was narrowed down, Adoption
of machinery for agriculture became necessary
to substitute costly human labour, A similar
situation arose in the late 1920's when main-
tenance of farm wage rates by statutory regula-
tions, in face of the falling price level of
agricultural products, was made costly in terms
of farm output and forced farmers to curtail
labour requirements by mechanisation, although
the progress of mechanisation did not proceed
appreciably later on, due to, perhaps, general
depressed conditions of agriculture, During
the period of World War II and Post-war period,
however, reasonable incomes of farmers were
assured and granted through the Governmental
supports in the form of price support ana other
subsidies, This has made the farming business
profitable and enabled the farmers to afford

heavy capital investments in machinery.
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Coming back to the point that progress of
mechanisation is slow during depression when
wages fall and is fast after the rise in wages
sets in, it follows some economic laws, The
price of machinery is mainly determined by
industrial wages and rises relatively with the
fall in agricultural wages, The substitution
of machinery for labour then becomes less
economical, It is therefore obvious that there
appears to be no favourable point in mechanis-
ing farm operations if no reduction in the
number of labour force takes place,

But strikingly the labour situation in
Scotland during war time feveals a distinct
deviation from the above hypothesis, The
number of labour went up from 104,133 in 1939
to 123,896 in 1943 and then came down to 117,004
in 1945, despite the rapid growth of mechanisa-
tion during the same period.

Pedderson (52) remarked "lMechanisation was
speeded up right from the ouivpbreak of the war,
This should have made it possible to pay higher
price for labour or to reduce the labour force
drastically. The latter alternative has not

been followed. On the contrary, the desire to
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increase production has called for an increase
in the labour force", The reason for this
appears to be primarily the abnormal situation
which arose from war conditions when self-
sufficiency in food production was so much
needed that free market of demand and supply of
labour was Iﬂﬂﬁﬁvﬁbizby Governmental orders™
and thus such a market disappeared. The normal
and free movement of labour out of agriculture
to manufacturing industries, was artifically
restricted and therefore substitution of labour

by mechanisation was retarded,

# 1, Restriction of Engagement Order: "An
employer should not seek to engage any
male worker whose normal employment in
agriculture........except for working in
agriculture",

2. Essential work (Agriculture) (Scotland)
Order which reads that such workers
engaged by week or longer could nov
terminate their engagement, nor could
their engagement be terminated without
the consent of a National Service Officer
unless of serious misconduct.




however, again began after the end of the war

Workers

5.

The outflow of labour from agriculture,

when conditions gradually came back to normal,
Farmers now find it again necessary to sub-
stitute the labour in face of high wage rates
which are effected or influenced by the loss of
labour to industry.

the conclusion therefore emerges that the
progress of mechanisation of agriculture in
Scotland has been influenced, among other
factors by the supply of labour and the level
of wages. Shortage of labour, due to the un-
attractiveness of agricultural wages in com-
parison with the industrial wages, has influencea
to a great extentv, the rapid advancement of
agricultural mechanisation in Scotland during
the war and post-war period.

Compositionaf Labour Force: Impaet of

Mechanisation on them - Farmers and Family

Scotland has always had a much highe
’ﬁhm : ' &j&4u»
proportion of hired wage paid labougt The
labour of members of farmers' family consti-
tutes smaller portvion of total working force,

It has been estimatedby Hendry (28) that such
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rkers make up a little over one-fifth

of the farm worker force,

TABLE 13

NUMBER OF FARMERS - SCOTLAND
(in thousands)

Census Male Female Total
1901 48,0 T3 DD
1911 46,0 6.8 55«6
1921 50.1 5.0 95.1
1931 45.9 4,0 49.9
: 1951
| (1 p.c. Sample) 47.2 4.4 51.6
Source: "Labour in Scottish Agriculture" by

Scot

various (

In terms

only 7 pe

G. F. Hendry, Journal of Agricultural
Economics of Agricultural Economic
Society, Vol. XI, No., 4.

January, 1956,

tish population census figures for

Table 13) dates back to 1901, show

that the number of farmers recorded in Scotland

in the Census of 1951 differed by only 4,300,

of percentage it is a decrease by

r cent, and the crofters constituted a
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major portion of it. These figures suggest the

stability of Scottish farmers to their farming

occupation, even in the face of powerful pulling |
force, Causes of such stability as Nash (49) ‘
investigated, are much more deep rooted than to |
be. easily affected by Governmental policy or any
other pressures or forces, Agriculture to many
of them is a way of life more than a business.
Many of them especially stock rearing farmers,
| are on subsistence level but neither pulling
force nor pushing pressure has been so far
effective in drifting them from the land,

As regards family labour, Hendry (28)
traced a downward trend in the numbers from 1941
to 1952, but if that trend at all existed, there|

is no reliable informatvion to prove its further

continuity., It therefore seems to be unfair to

infer that family workers have been moving out
of farms drastically, although Duncan (18) in
1957 wrote, from his general impression, that '
sons of farmers do not seem to be any more in-
clined to farm as their life occupation.

In contrast to the above two cases, hired

labour appears to be much more mobile and is i
easily susceptible to the forces that influence
the movement of labour from agriculture to non-

agricultural industry.
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Total Agricultural Workers -

Scotland

Although it is difficult to get statis-
tical figures relating to family labour™ and
hirailabour separately, a drop in the number of
labour force, which include both family and
nirailabour, by 19 per cent. (Table 14) between
the years 1939 and 1959, is important and the
implication of which proves the existence of
powerful forces and pressures that cause

mobilisation of labour out of agriculture.

% Family labour constitutes nearly one-fifth

of the total labour force,
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| in 1939 to 9,477 in 1959.. This suggests that

80.

Regular and Casual Workers

Table 14 presents the indices of labour
force and it appears from the Table that the
degree of reduction of casual workers is higher
than that of regular workers, While index.of
the casual workers fell by 34.5 per cent, betweern
the years 1939 and 1959, regular workers fell by
23.5 per cent, during the same period. In terms
of actual numbers, (Table 15) the number of
regular workers declined from 89,670 in 1939 to
68,624 in 1959, whereas the number of casual

workers went down more drastically from 14,463

the mechanisation is perhaps more effectively
associated with casual workers than permanent
workers, In other words, mechanisation appears
to be more effective in reducing the requirement
of casual workers than that of regular workers,
This feature needs to be_%zgdiedanalytically

with special reference to*agricultural industry.

L
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' season depending on the nature of different

82.

Casual Workers: Seasonality..

In agriculture, as it is known, the

requirement of labour fluctuates from season to

seasonae - agricultural operations, There is a |
peak period, such as the period of harvesting of
cereals, thinning of root crops, when require-
ments of labour is highest. Similarly, there
is a slack period when there is practically no
work to do and thus labour requirement is low,
Thus seasonal labour requirements, in fact, vary
in intensity and timing with physical conditions |
of the farm, and the pattern of enterprise. |
The variations as Lloyd and Rowley (39) stated
might be as high as 30 - 60 per cent. from
season to season of the same year. This very
nature of farming business makes it extremely
difficult to make a proper adjustment of labour
to the actual requirement if the labour is em-
ployed productively throughout the year,

Farmers very often maintain more labour (just to
meet the requirements of the peak period) than
would have been required if the work could have
peen distributed throughout the year., Although

the casual lsbour in this condition is evidently
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more useful and, in fact, a substantial portion
of seasonal labour requirement was fulfilled by
them in the past years but the availability of
such casual labour, as is reported today, is
very uncertain and unreliable.

It is likely that these conditions, along
with others, have induced farmers to go for
more specialised machinery, such as potato

lifters, combined harvesters, sugar-beet har-

vesters and binders etc, with a view to coping i
with the seasonal labour requirement, although :
this machinery is costly and its use is extremel$
limi ted to a particular period in a year, |

Regular Workers:

A comparatively low degree of reduction of

regular labour might be due, on the otner hand,

TO TWO reasons, In the first place, as has
already been mentioned, farmers employ larger
numbers of regular workers than is actually

required, Yhis is because, unlike the manu-

facturing industry, in agriculture as Jones
(37) studied, the use of machinery hardly enable%
the farmers to reduce the labour force drasti- i
cally without ill effects, even if such a re- a

duction is of economic necessity to adjust the

labour force with the exact requirement, In the
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second place, there are a number of operations i
which are still predominantly performed by hand,
especially in live-stock farms, In this con-
text, the preponderence of livestock farms over
other types of farms in Scotvland is notewortiy
and it tends vo0 explain partly why the reduc-
tion in labour force was nov very high between
the years 1939 and 1959, in spite of speedy
progress of mechanisation. In course of iime,
however, as is expected, a substantial reduction
of labour force will tuke place along wiih the
re-organisatvion and planning of rarms, in oraer
to vake full advantage of machinery available,
This exacuily happened in America where Sturrock
(62) noted that the first effect or mechanisa-
vion was to make the work easier and 10 reduce
the drudgery of work, but not to reduce the
workers, Mechanisation proceeded further and
eventually a stage came when it was possible to
reduce labour throughout the year or to use the
time saved to increase production. This is
the second phase of mechanisation as he remarked,
in contrast to the first phase, when machines

lighten the work but cannot reduce the require-

ment of farm labour considerably, "British
farming" he inferred, is still in the first

phase, but there are now signs that we are mov-

ing into the second phase".
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Trend of Labour Force:

By Regions - Scotland

Mechanisation, as has been pointed out, is
less effective on labour problems associated
with livestock production than those with crop
production, The implication of this means that
reduction of labour is less in the area of low
proportion of crops and vice-versa. An
analysis on fall of labour force in differentv
regions will be interesting in assessing how
mechanisation is related to the degree of fall
of labour force and the proportion of area under

crops and fallow,
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Table 16 reveals that the Eastern part of
ocotland is predominantly arable farming area
where the proportion of area under crops and

fallow varies from 39,1 per cent. in South East

region to 48,1 per cent, in East Central region, |

and correspondingly the percentage of fall in

| the numbers of workers between 1946 and 1958

varies from 27.2 in the South East region to
12,7 in the East Central region. By contrast,
the heaviest loss of workers (i.e. 39.9 per
cent) has occured in the Highland region where
the area under crops and fallow constitutes
only 28,9 per cent., of the total area under
crops and grass. The South West region showed

a similar trend where the drop of workers by

| 24,4 per cent, occuﬁéd against only 21.4 per

cent, of the total area under crops and fallow.
These trends appear to be very irregular
and inconsistent. The reasons for this are
manyfold and complex, In the South East
region, for example, a high rate of fall in the
number of workers appears to be associated with
the high proportion of area under crops and
fallow but, in contrast, the relationship be-

tween the rate of fall in the number of workers

and the rate of increase in the number of
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tractors, appears to be less significant.

The number of tractors rose very slowly from 5
in 1946 to 10,0 in 1959 for every 1,000 acres Of.
crops and grass and from 27 in 1946 to 59 in |
1959 for every 100 regular workers respectively.
The South East region is, however, the most
highly mechanised arable farming area ana such
a high percentage of fall in number of workers
appears to be a clear indication of an effective
substitutvtion of labour by mechanisation.

In the Highland region, on the other hand,
such a high percentage of fall in number of
workers appears to be less proportional to the
percentage of area under crops and fallows,
although the number of tractors increased
tremenddusly from 3 in 1946 to 13 in 1959 for
every 1,000 acres and from 10 in 1946 to 82 in
1959 for every 100 regular workers, Such a
drastic fall (39.9 per cent) in the number of
workers in this regiomn is perhaps not solely due
to the effect of progress of mechanisation: the
remoteness of the locality and the inadequate
employment opportunity for the whole year are
probably more important factors in drifting the

workers from the land to other occupations,
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The increase in the number of tractors, however,

reflects that farmers have been trying to make
up for the loss of workers by increasing
tractor force.

Similarly, in the North East region, the
proportion of area under crops and fallow, the
percentage of fall in the number of workers
and the number of tractors per unit of area or
workers, do not seem to be related as revealed
in Table 16, The area under crops and fallow
is as high as 44 per cent. and the number of
tractors increased as speeaily as 6 in 1946 to
15 in 1959 for every 1,000 acres of crops and
grass and 32 in 1946 to 104 in 1959 for every
100 regular workers, but in comparisonm with
these, the fall in the number of workers is
rather low - only 18,2 per cent, I'he reason
for this development is perhaps that since
family workers are less susceptible to the
pushing pressure generated by mechanisation,
substitution of labour by mechanisation nas not
taken place proportionately in the predominant
tamily farming North kast region where the pro-

portion of family workers to total workers is
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considerably high,

The East Central region shows the same
type of trend so far as the relationship be-
tween the area under crops and fallow, increase
in the number of tractors per unit area or per
unit of worker and percentage of fall in the
number of workers, is concerned, The reason
for this less reduction in the number of
workers is, however, different. The change in
land use pattern suchn as switch over from arable
farming to livestock farming and shift from
cereal growing to fruit growing in certain
counties in the East Central region, have pro-
bably made it necessary to retain a large
number of workers.

Unlike the above two regions, in the South
West region the low proportion of area under
crops and fallow, and less increase in the
number of tractors per unit of land or per unitv
of workers, are associated with comparatively
high percentage of fall in the number of
workers, The fall in the number of labour
force is as high as 24.4 in this region where
the area under crops and fallow constitutes
only 21.4 per cent. to the total area and the

number of tractors is only 11 for every 1,000
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acres of crops and grass and 63 for every 100
regular workers, The reason for this develop-

ment is again quite different. The industrial

expansion that has been taking place in counties |

like Dumbarton, Renfrew and Lanark of the South
West region has probably drawn the workers from
surrounding farms considerably. Along with
this, extensive mechanisation of different
dairying processes such as milking etc. has
probably had a substantial effect in reducing
labour requirement and it is to be noted that
this reduction by mechanisation cannot be re-

lated to the proportion of area under crops or

to the degree of mechanisation in terms of

number of tractor per unit area of land,

On the whole, the relationship between the
area uﬁder crops and fallow, increase in the
number of tractor per unit area of land and per
unit of worker, and the percentage fall of
workers, appear to be so irregular and incon-
sistent for one reason or another, as discussed
before, that they sometimes hardly follow the
hypothesis that mechanisation is more effec-
tively associated with arable farms in reducing

labour requirement than any other type of farms,
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It will, however, be misleading to assume that
mechanisation has no effect in reducing labour
requirements at all, The impact of mechanisa-
tion on labour is, in fact, of considerable
dimension and to trace that a critical study
on the trend of labour force in each county ap-
pears to be useful and of much significance.

On County Basis:

An analysis has been made and represented

in a tabular form showing the percentage of fall

of labour force against the proportion of area
under crops and fallow in each county. The
figures are represented in Table 17 and in the
graph.

Nearly half of the total number of counties
fall in between the two lines drawn on the
graph implying that the percentage of fall of
labour force and the proportion of area under
crops and fallow have some co-relation in these
counties, In other words, it signifies that
the degree of fall of labour force corresponds

with the proportion of arable land.
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| The implication of it suggests that mechanisation

reacts with workers in all cases but the reaction
is far more effective in substitutving labour by ‘
machinery in arable farming areas than other

areas, East Lothian is an outstanding county i

in this respect, Mechanisation (increasg in ‘

the number of tractors from 6.7 in 1946 to

13.1% in 1959 for every 1,000 acres of crops andi

' At the other end of the scale come Peebles,

grass) appears very much more effective in this |
arable county where 57.8 per cent. of the total ‘
area under crops and fallow is associated with |

the fall in the number of workers by 33.6 per

cent. In other arable counties like West

Lothian, Nairn, Berwick and liidlothian the high ‘

degree of fall of workers is significantly re-
|

lated to the proportion of area under crops and J
fallow and the increase in the number of traector

per unit area of land and per unit of labour. |

Dumfries, Kirkcudbright, etc. where low degree.
of fall of workers as already apprehended,

corresponds with the low proportion of area underx

crops and less advancement in mechanisation,

These developments appear to reflect distinctly

that impact of mechanisation varies in different
areas, depending upon the types of farming and |

|
scope for mechanisation, ‘

# Appendix Table 1.
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Strikingly, however, the counties like Ross
and Cromarty, 4etland, Inverness of the Highland

region and Renfrew, Dumbarton and Lanark of the

South West region, shown in the upper end of

the graph, such a heavy fall of workers does

not seem to be in accordance with the proportion

of area under crops. Although there has been

a considerable increase in the number of
tractors in Zetland, for example, the area

under crops and fallow, constitutes only 26.7

per cent, of total area but the fall of workers

is as high as 56.2 per cent, and the increase

in the number of tractors® is rapid as the
number rose from 1.7 in 1946 to 21.9 in 1959
for every 1,000 acres of crops and grass,
Such a trend is observed in other Highland
counties, While the explanation for this in-
consistent trend is likely to be that in the
case of Highland counties the remoteness of
area and subsistence type of farming, have
necessitated the workers to leave agriculture
and to migrate to other areas with a view to
securing better employment, in the case of

other Lowland counties such as Dumbarton,

% Appendix Table 1.




96.
Renfrew, Lanark of South West region on the
other hand, the 'pulls' from manufacturing
industries appear to have effectively drifted
the workers from the land in order to cope with
the expansion programme of manufacturing
industries in these areas. Mechanisation in

dairy farming has had presumably the same

;ments in these counties, At the lower end of

substantial effect in reducing labour require-

ithe graph, come Aberdeen, Banff, Kincardine and
IMoray of the North East region and Angus, Fife,
IKinross and Perth of the East Central region
\where, in contrast to previous case, the degree
of displacement of labour is strikingly low in
icomparison with the area ﬁnder crops and fallow
!and level of mechanisation.

There might be different reasons for this
development in different counties, Changes in
land use pattern, for example, might be the
reason for less degree of reduction of workers

in Angus, There has been a considerable

change from cereal growing to fruit growing
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(to Raspberry.)ai in Angus and this has probably
made it necessary to retain large number of
workers., Similarly an increase in the number
of livestock™™ appears to be the probable
reason for retaining a fairly large number of
workers in Fife, Perth and Kinross, in spite of |
such a speedy progress of mechanisation in
terms of number of tractors and combine har-
vesters per unit area of land 1in these areas.

It does not, however, imply that the im-
pact of mechanisation on employment is of no
significance, Had there been no advancement of
| mechanisation in these counties more workers
would likely have been required to maintain the

present level of production.

# The acreage under raspberries rose from 1,747
acres in 1946 by 1@9 per cent. to 3,653 in 1958,

%% (1) The number of cattle in Fife increased

from 57,318 in 1946 by 33.5 per cent, 1o 76,529
in 1958, Ihe number of sheep and pigs rose by
46,1 per cent and 16,2 per cent, from 100,022 and
11,000 in 1946 to 146,229 and 28,839 in 1959
respectively, (ii) In Perth, the number of
cattle, sheep and pigs climbed up by 32.6 per
cent,, 14.2 per cent, and 260 per cent, from
83,782, 581,512 and 9,014 in 1946 in 111,117,
678,441 and 32,471 in 1958 respectively, (iii)
In Kinross, the number of cattle, sheep and pigs
increased by 53.3 per cent, 142.9 per cent. and
2,520 per cent. from 7,779, 29,195 and 514 in
1946 to 11,927, 70,919 and 13,502 in 1958
respectively.
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The conclusion, therefore, emerges that
mechanisation has involved an effective sub-
stitution of labour force in more than halt of
the total number of counties at a varying
i@, 5e @ g
degree,'ﬁle, go.ﬂ;séffﬁ‘gfzaﬂ;ﬁtne proportion ot area
. Crcoces
under arable ra:r'm:i.ng;k Heavy losses of workers
in four counties of the Highland region and
three counties of the South West region, as
alreaay mentioncd, do not seem mainly due to
mechanisation but due to other force, as
already discussed, although rapid adoption of
machinery and mechanical power have indeed

enabled the farmer to make good the losses of

the workers.
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Changes in Wages and Labour

Employed = Types of Farms

Reduction in the number of workers as
already analysed against the proportion of area
under crops and the extent of mechanisation in
different counties in order to assess the im-
pact of mechanisation on employment of labour,
also needs to be studied against the background
of different types of farms in order to fina out
precisely how the opporiunities for mechanisa-
tion have varied according vo the type of farm-—
ing carried on and how farmers of different
types have fared in reducing their labour re-
quirement,

While this appears to be an important study
statistical information relating to iv is in-
aaequate, Only Shemitt (58) provided some
information covering the space of only five

years,
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From Table 18(showing the changes in
labour employment on different farm types and
the wage bill per farm and per worker over the
period of 5 years) it appears that the greatest
reduction of workers has taken place on arable
farms and, correspondingly, greater economies
seem to have been made on arable farms, By
contrast, hill sheep farms are marked with less
degree of fall of workers and consequently
higher degree of rise in wage bill per farm,

T'hese developments appear to follow the
same hypothesis as is mentioned earlier that
effectiveness of mechanisation in reducing
labour requirement varies according to the
types of farms, In aréble farms, for example,
wider opportunities for mechanisation exist
as these are evident from the highest degree of
fall of workers in these farms in comparison
with hill sheep farms where mechanisation has,
in fact, only a limited scope t0 reduce labour
requirement. On stock rearing farms such a
high rate of reduction of labour force appears
to be, however, mainly due to more uneconomic
conditions of the farms which necessitated the

stock rearing farms to curtail labour require-

ment rather than due to mechanisation, although
mechanisation might have played some parti in

replacing labour.




102,

Influence of blechanisation on the Class

of Workers

The impact of mechanisation on farm labour
is, of course, to reduce the labour requirement |
in the first instance, as has already been notedi
but this is just the beginning of far reaching !
effect of mechanisation, A critical analysis
reveals that mechanisation tends to effect the
make-up of the labour force in several ways,

A new type of worker with higher skill and
training is being produced out of the
necessivies, i.e, to be able to handle different:
machines and engines, Similarly, a major |
portion of tractor drivers nappens t0 be young |
people which suggests thai mechanisation appeals
differenivly to the differene ages of workers.

The make-up of the labour force theretfore

appears tO be appreciably inifluenced by

mechanisation and a study on the change in

such make-up is thus likely to be of interest in
assessing the extent of the influence of
mechanisation on it and with which this section

is concerned.,
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TABLE 19

CLASS OF WORKERS, ADULT MALES =—
EXCLUDLNG THOSE 65 AND OVER

1947/48 1953/54  1958/59

P . P+Cs < 105
Grieves Mo 6.9 7.9
Shepherds el 8 8.6
Stockmen a9 18 .e 231
Tractormen 15.9 28.8 37.6
Horsemen 221 T6 1.5
All Specialists 67.7 70.4 1845
General Workers 24.3 22.1 15.9
Others = 8,0 Tad 5. B
All Workers 100,0 100,0 100.0

# Ancillary workers, permits of exemption and
partners,

Source: Department of Agriculfure and
Fisheries for Scotland,

Specialists and General Workers

The figures (Table 19) reveal that
specialists constituted 67.7 per cent. of the
total labour force in 1947/48 and the proportion
went up further to 78.5 per cent, in 1958/59,
with a substantial fall of 'general' and other

classes of workers, Among all specialists,

tractormen appear to hold a dominant position,




104.
The proportion of tractormen rose from 15.9 per
cent. in 1947/48 to 37.6 per cent., in 1958/59.
Conversely, the proportion of horsemen and
general workers declined from 22.1 per cent,
and 24.3 per cent, in 1947/48 to 1.3 per cent.
and 15,9 per cent, in 1958/59 respectively.
The implication of these developments reveal a
marked impact of mechanisation on the make-up of
the labour force.

It is, however, necessary to note that the
make-up of the labour force is also likely to
be influenced by the combined effect of level
of wages and the nature of requirement by far-
mers as well, It is worthwhile to make a

further discussion on these points.
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Effect of Wage Level

rhe levels of wages for all specialists
have 21l the time since 193%8/39 been nigher
than that of general workers as revealed from
Table 20. The average weekly earnings in
1938/39 for Grieves and Shepherds, for example,
were 46/3d, and 43/2d. respectively, whereas
that was only 37/1%d. for general workers.
While in 1958/59 the level of total weekly
earnings rose to 221/94., and to 212/54, for
Grieves and Shepherds respectively, that only
rose to 181/8d. for general workers. In terms
of percentage the average weekly earnings of
all specialists including stockmen and tractor-
men, have always been 7.3 to 24.6 per cent,

higher than that of general workers (Table 21)
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This suggests that the make-up of the labour
force has been considerably influenced by the
level of wages, Hendry and McEwsn (29) while
appraising the labour situation in Scotland
appear to have come to the same conclusion: "The

existence of this well defined andhaccepted wage
jstructure leads to a much higher proportion of
agricultural workers", they remarked, "being
classfied as specialists in Scotlana, In
1958/59 T7%s5per cent, of specialists workers in
Scotland compared with under 50 per cent, in
ingland and Wales",

But to consider only level of wages without
relating it to the working hours appears to
present an incomplete picture. It is therefore
necessary to relate this factor to level of wages
for respective classes of workers in order to

study the labour situation in Scotland.
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The Table 22 shows that specialists work
for longer hours than general workers. This
signifies that higher levels of wages for
specialists are always associated with longer
working hours, A dairy stockman, for example,
has to work for 55.9 total hours/week whereas a
general worker is supposed to work for 48.4
total hours a week, This leads to a low
variation in earnings in between different class-
es 1f calculated per hour basis. The spread
is, Hendry and McEwan (29) described, from 3/94.
per hour for general workers to 4/- per hour for
dairymen - a variation of 6 per cent, compared
with the difference of nearly 25 per cent. in
total earnings for these same groups of workers,

The conclusion therefore emerges that
levels of wages for specialists are really not
much higher than that of general workers if the
working hours for respective workers are taken
into account., This analysis therefore tends to
suggest at first glance that the make-up of the
labour force has not been influenced by level
of wages. this type of inference will, how-
ever, be misleading. The influence of level

of wages if unlikely to be insignificant.
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Ihe explanation of this situation appears
to be that the workers prefer to get high paid
specialised jobs than less paid unspecialised
jobs, although high paid specialised jobs are
associated with long working hours,

Along with it, a substantial increase in
requirement of specialist by farmers and the
impact of mechanisation on the labour force
appears also to be considerable,. The
reduction in the proportion of general workers
from 24.3 per cent. in 1947/48 to 15.9 per
cent, in 1958/59 and horsemen from 22,1 per
cent, in 1947/48 to 1.3 per cent. with a rise
of the proportion of tractormen appear to re-
flect the impact of mechanisation leading to
a change in composition of labour force, in
discussing the labour situation in Scotland
immediately after the World War II, Shemitt
(56) appears to have the same view in mind,

He wrote: "Farmers made up for the loss of
general workers, including prisoners of war,
by increasing the use of other resources
particularly mechanisation and specialist lab-
OUr....HMarmers employed many more tractormen

than were necessary to balance the fall in the

number of horsemen; they were replacing not

only horse labour but some of the manual lab-
our previously performed by general workers,

with tractor-driven machinery",




112,

Influence of Mechanisation on Workers

of vifferent Ages

It is difficult to assess the degree of
response of workers of respective age groups
towards mechanisation, although it is a general
impression that the younger generation is more
magchine minded than the older. A survey con-
ducted by Osborne on behalf of the Ministry of
Labour (50) also supports this view, It re-
ported that the younger generation is more
machine minded and has the aptitude towards
mechanical jobs (mechanical jobs such as
tractor driving and harvesting are also
referred to as the type of work which even
non-agricultural workers would like to do).

An investigation carried out by Mackenzie (42)
on Scottish farm workers might throw some
further light in this direction as revealed in
Table 23. "There is a marked tendency" as he
reported "for the proportion of grieves,
shepherds, other stockmen and horsemen to rise
with succeeding age groups and for the propor-

tion of dairy stockmen and tractor drivers to

fali",
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Although Mackenzie did not specifically
point out aptitude to workers of different age
groups towards mechanisation in his article, the
preponderence of tractor drivers in young age
groups appears to reflect more machine minded-
ness of the younger generation that the older
generation,

Effect of liechanisation on Age of Retirement

Although mechanisation reduces the require-
ment of labour of all age groups it appears from
the Table 24 that old age groupsc+e affected
most. Up-to-date information is, however, not
available but it is perhaps a fact that in the
rising tide of mechanisation a proportion of the
older, less adaptable workers, has found it
increasingly difficult v0 adjust themselves on
some tarms (55). Thus, they are now forced
to retire at a comparatively early age whereas
previously many of these men were probably well
over the usual retiring age, but had remained
in the industry when labour was especially

scarce,
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TABLE 24

CHANGE IN NUMBLR OF REGULAR FULL-TIME MALE
WORKERS 3Y AGE GROUPS

1951 = 100

Total Under 18 to 21 to 41 to 65 and
18 21 40 64 over
Years Years Years Years

1951 100 100 100 100 100 100

1952 97 101 82 93 109 86
1953 92 98 76 88 107 12
1954 91 98 8 . 88 105 68

3

Source: "The Changing Age Structure of the Farm
Labour Force" by P. i, Scola, Published
in "Scottish Agricultural Economics"
Vol ., Vig, 1955,

sSummary

The movement of farm labour out of farms is
usually initiated either by the ‘*pulling' force,
i,e, the demand for labour by non-farm industries
and relatively better opportunities in non-farm
employment, or by the 'pushing' pressure, i.e.
the reduction in the requirement ot workers by
the introducivion ana use of labour saving
machinery or by both, In Britain, the pulling

force was, however, the primary cause for the
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out-flow of farm workers and it started operating

first, followed by pushing pressure later.

Until the outbreak of World War II, such
pushing pressure was not at all very strong in
Scotland. This was because the uses of
mechanical power and machinery for farming pro-
cesses were not very common as they proved to be
costly. bince the outbreak of World War i1,
mechanisation became progressive and started
pushing the farm workers out of farms effectivelyi

The number of agricultural workers fell by
19 per cent, between the years 1939 and 1959.
This does not appear to be a very high fall in
comparison with the progress of mechanisation.
The reasons for this may be that the family
workers are less susceptible to any force or
pressure; specialised machines, such as combine
harvesters, potato harvesters, etc, are more
effective in reducing only casual labour re-
quirement than regular labour requirement as
evident from a comparatively lesser fall in the
proporvion of regular workers than that of casual
workers and Scottish farming may still be in the
first phase of mechanisavion where the effect of
mechanisation is to lighten the work rather than

to reduce labour requirement,
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Mechanisation has been, however, proved to
be more effective in reducing labour requirement
in crop farming than in livestock farming in
: Scotland as evident from comparatively higher
| proportion of fall of workers in the crop pro-
ducing counties than that of the livestock pro-
| ducing counties. This has been the general
trend although there are certain exceptional
counties which do not follow the same trend due
to specific reasons.

The change in the make-up of the labour
force, such as increase in the proportion of
tractormen and simultaneous decrease in the pro-
. portion of horsemen and general workers has been
influenced by the level of wages, the nature of
| requirement by farmers and by mechanisation as

well,
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TABLE 25
VALUE OF TENANT'S CAPLTAL

1948 1949 1950 1951 1952
Amgunt L Amggn‘t 50 Amgunt B.C. Amgunt p.c. Amgunt p.C.
(Million) (Million) (Milliom (Mi1lion) (Million ) |
|
Machinery and !
Equipment 30.9 2l.2 35.0 21.4 39.0 a4 | 42,8 258 48,0 24.7
Iivestock 86.0 58.8 96.3 58.8 10L.5 58.7 105.6 58,5 1122 5% 1 |
lotal 1 + 2 £116.9) (80.e) (131.3) €80.2) (144.5) (81.4) (148.4) (82.,1) (16Q.2) (82.,4)]
Stores, Cultiva-
tions & Improve-—
ments & Others 22,4 15.5 25 e ddd 23.5 1%.3 251! 127 23,8 12.3
Crops & Produce 6.9 4.7 8.8 Bieh 8.5 53 9.1 Sve 10.5 AP
Total 4 + 5 (2925) (20.0) (32.0) (19.8) (31.8) (18.6) 02.2) (Lv.9) (34:3) €17.6)
al Tenant's
apital 146.2 100.0 163,35 100.0 A i 100.0 180.6 100,.0@ « 194.5 100,0
ource: (1) Scottish Agricultural Economics, Vol, VL,

(2) Department of Agriculture and Fisheries for Scotland (in private correspondence)




1953 1954 1955 1956 1957 1958

‘Amounm Amount Amount Amount Amount Amount
& PeCs & PC, =& S & PeCu £ PsCe £
LnMillioq} (Millionm) (Million) (Milliom) {Millioq} ‘Million’
52.6 24 .4 % 24.8 o A 24.5 60.4 24,8 61.5 23.6 62.6 23.9
129.0 593 1579 60.0 144.1 61.0 146.1 60.6 161.3 62,1 162.9 62.6
(181.6) (83.9) €195.,0} (8%4.8) (202.8) (85.5) (206.5) (85.4)(222,8) (85.7) (222.5) (86.4
23,6 10.5 253 10.0 . 24.8 18,7 24.7 1Q.5 24,9 10.1 24.9 9.7
12.0 5ie6 180 B2 9.4 5.8 97 4.3 E 6 4.2 9.9 ey
(35.6} (16.1) (34.8) (15.2] (33.8) (14.5) (34.4) (14.6} (36,53 (14.3) (34.8) (X3.b

~ 2R 2 100,0 229.5 10Q,0 236,.4 100.0 240.9 100.0 259.3 100.0 260.3 100,0
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Tenant's Capital

A feature of Scottish farming in the last

two decades, as revealed by Table 25, has been
a tremendous increase in capital investment.
It is evident from the Table that tenant's
capital investment rose from 146.2 million
pounds in 1948, by 78 per cent. to 260<3million ]
pounds in 1958. Among the various items on
which capital has been invested, rate of in-
vestment on machinery and equipment appears to ‘
be most striking. While investment in machinery
and equipment rose from £30.9 million in 1948 by
102,0 per cent. to £62,.6 million in 1958, in-
vestment in non-machinery items rose from £115.3
million in 1948 by 71.4 per cent. to £197.7
million in 1958.

Another noteworthy feature of this capital
breakdown appears to be thatydespite the tremen-
dous increase in investment in machinery and
equipment ,this item comprised only a slightly
larger proportion (i.e. 23.8 per cent.) in 1958
than it had (i.e. 21.2 per cent) in 1948, The
reason for this is, according to Ashby (5) that
for machinery and equipment the increase in the

volume of the investment has been caused more by

volume increase than by a price increase, whereas
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for the other items the opposite is true, '
Justification of this heavy capital invest—i
ment in recent years needs to be assessed from
the point of view of turnover, an analysis of

which will be made in the succeeding section.
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TABLE 26
BESTIMATES OF THE MAIN OUTLAYS BY SCOTTLSH FPARMERS.
£m,
1948/49 1949/50 1950/51 1951/52 ]
Amount PiCs Amount P.Cs Amount PsC. Amount PG Amou
(a) (a) (a) (a)
Labour =~ Salaries -
and Wages 2«2 %33 213 30,2 28,1 28.7 50,2 28.4 30.3
Insurance 4 P 1.4 1.1 1,2 P 1l g R 2 :
(Lotal) (28,3) (35.3) (28.4) (31.4) (29.2) (29.8) (31.3) (29.5)
Rent 4,6 i 4,0 Bed 4.9 e O S el 4.5
Interest 0.8 0.9 1550 132 e i I U 155
Machinery -
Depreciation 4,5 6.l 5.4 6.0 6,2 63 6.0 6.4
Repairs 4.5 5.6 Dad Sel BB 6.0 6.2 5.9
Fuel and 0il 2o Bed 2.9 5.2 5.9 4.0 4.9 4.6
Miscellaneous 0.7 0.9 0.7 i i85 0.8 0.8 0.9 0.9
Contract Service e | 254 Il e S .9 12 Ted
(Total) (1498 ([18.1) (@6.208 (18.1)@8.5) . “(20.0)(26.0) (18.9)
Feedingstuffs 6.0 T.4 10.8 1359 150 15,2 5.0 LA .7
Seeds 4,0 58 4,1 4.5 4,4 4.5 4.4 4,2
Lime (Gross Cost) 1.7 <100 | 2.0 2.2 2.1 2.2 231 2.0
Fertilizers (Gross
(Cost) Ted 8.8 8.3 9.2 1052 10,4 10,0 9.4
Store Livestock 6.0 T.4 6.0 6.6 ] S 6.1 557
Miscellaneous 15 93 8.6 926 9e1 Qe 99 Gied
Total 80,4 10,0 90.2 100.0 97.8 100.0 106.1 100.0

(a) Proportion of the cost (on respective items) out of the total costs.

Source: Department of Agriculture and Fisheries for Scotland (in private correspondence)
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Estimate of llain Outl@x

Operational costs on Scottish farms in-
creased from £80.4 million in 1948/49 by 94.4
per cent. to £156.3 million in 1960/61 (Table
26). While the costs of labour rose from
£28.3 million in 1948/49 by 35.5 per cent. to
£38,4 million in 1960/61, operational costs of
machinery concurrently climbed up from £14.4
million in 1948/49 by 115.2 per cent. to £31.0
million in 1960/61.

Other features of considerable intereswu
are that while the proportionaf costs of
labour to total costs was 35.3 per cent, in
1948/49, the same dropped to 24.4 per cent, in
1960/61; the proportion of operational costs
of machinery rose very slightly from 18.1 per
cent., in 1948/49 to 19.8 per cent. in 1960/61.

Analysis of Input and Output Ratio

One gets the impression at first sight
from the figures relating to the tenants'
capital and estimates of main outlays that the
capital requirement for the agricultural
industry in sScotland has been increasing at a

very high rate, justification of which needs to

be assessed,
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The value of gross output of Scottish
agriculture rose from £104,931 million in
1948/49 (Table 27) by 59 per cent. to £166,.841
million in 1960/61. This feature appears o
suggest that highly mechanised agricultural
industry in Scotland, which has involved such ;
|a heavy capital invesiment, is justvified., sut
lsucn a conclusion is misleading, This is be=
cause return in verms of net income is really
ithe appropriate index to assess the justification
of any scale of investment.

Statistical figures relating to the net
farm incomes in Scotland for all the years, are
ihowever not available. The information so far
iavailable from the Department of Agriculture and
:Fisheries for Scotland (in private correspondence)

‘covers the space of only seven years from 1954

onwards, and is as follows:~- (Page 126),
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TABLE 27

GROSS AND NET CUTPUT OF SCOTTISH AGRLCULTURE AT CURRENT PRI CES™

1948/49 1949/50 1950/51 1951/52 1952/53 1953/54

5 Qutput - Total 104,931 116,120 117,415 133,515 147,(91 148,681

jutput - Total 88,609 94,926 94,513 107,069 119,403 114,673
GROSS AND NET OUYPUT OF SCOTYISH AGRLCULTURE AT CONSTANT (1945/46) PRICES™

1948/49 1949/50 1950/51 1951/52 1952/53 1953/54

3 Qutput - Yotal 80,653 96,343 55,416 86,705 93,795 93,339

utpus - Total 66,833 71,710 71,183 71,835 78,523 76,769

¢ Incorporating revisions up to February, 1961.

Source: Department of Agriculture and Fisheries for Scotland, (in private correspondence).
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rTotal Net IncomesiE of Fermers in Scotland

Year £m
1954-55 40.6
1955-56 40.7
1956=57 50,0
1957-58 47.8
1958-59 38.9
1959-60 38.1

1960-61 (forecast) 38.5

'#% Net income is normally calculated by sub-—
tracting costs of production from gross
incomes, There are certain elements, e.g.
some subsidies and grant not included in the
published figures of costs and gross incomes,
for scotland, and they wili nave been

included in the calculation of the above

figures,
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It appears from Table 28 that the total net
agricultural incomes in Scoiland shrunk from
£40,6 million in 1954/55 to £38.5 million iu
1860/61.

By contrast, as has already been mentioned,
the cost of production increased during that
period and the combined effect of these factors
lead to the fall in net incomes for every unit
of cost as revealed in Table 28.

The net incomes for every £100 of costs
declined from £31.5 in 1954/55 to £24.6 in
1960/61.

Although the number of years dealt with is
not large enough to infer anything defini te,
there appears to be an undoubted tenaency for
incomes to fall, Even in terms of gross
incomes*, information of which is available for
a longer period, the same tendency is evident
from the fall in gross incomes per £100 of
costs from £126.8%F to £111.6% " (Table 28).

In terms of gross incomes for every £100 of
tenants' capital the trend of fall of incomes is

also substantial (Table 29).

# (Gross incomes mean the value of gross output.

%% Relates uv0o the average yearly incomes of five
years beginning from 1948/49,

xx% Kelates to the average yearly incomes of
five years beginning from 1956/57.
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TABLE 29

RETURN ON TENANT'S CAPITALS - SCOTLAND

Tenant's Gross Gross Income for

Year Capital 1Income every £100 of
£m £m Tenant's Capital
1948 146.2 104.9 TL.7
1949 163.5 1i6.1 70.0
1950 172.5 11°(.4 68.1
1951 180.6 135%:5 153
1952 194.5 147.7 59
1953 eli.2 1l40.6 8.4
1954 229.8 149.0 4.8
1955 236.4 1535 04.5
1956 240.9 165. 8.7
1957 259.3 169.0 65,1
1958 200.3 168.5 64.7

gross
per ¢
which

gone

At the same time, costs, as percentage of
incomes, (Table 30) climbed from 76.6

ent, in 1948 to 93.7 per cent. in 1960,
suggests that the cost of production has

higher in comparison to the return.
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TABLE 30

GROSS INCOMES AND OPERATING AND
OVERHEAD COSTS - SCOTLAND

Gross Operating Cost as per-
Incomes and Over-— centage of

head Costs Gross Incomes

Year £m £m |

1948 104.9 80.4 76.6 |
1949 116.1 90,2 77.6
1950 117.4 97.8 B3eD
1951 1535 106, 79.4
1952 147.8 110.9 15.0
1953 148,6 122.6 82.5
1954 149.0 128,.7 86.3

1955 153,3 135.5 88.5 |
1956 165,7 141.1 85.1
1957 169.0 147.4 87,2
1958 168.5 152.2 90.3
1959 168.1 154.5 9159
1960 166.8 156.3 93.1

The reasons for these developments are
presumably more complex, While variation in
yield from year to year might have some effect
on incomes, it would be unlikely that such
effects would result in a steady downward trend.
Some other factors therefore appear to be re-
sponsible for these developmentis. Price re-
lationship between input and output, for example,
appears t0 be an important indicator in assess-
ing the price-cum-income circle, It is a
matter of general experience that when prices of

| input rise faster than that of output, the rate
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of turnover declines, The trend of declining
rate of turnover in Scotland therefore suggests
that prices of inputs rose faster tuan that of
output. In other words, terms of trade™ have
been against farmers, It has been estimated
and statistically shown by Hendry (26) (rable 31)
that prices moved appreciably im favour of
farmers from 1945/46 to 1948/49 but a2 movement
in the opposite direction began thereafter.

TABLE 31

THE "TERMS OF TRADE"® FOR SCOTTISH FARMERS

Stock Stock
Year Hill Rear- Rear— Arable Dairy Gfﬁggil
Sheep ing ing &

Feed-

ing
1945/46 10Q 100 100 100 100 100
1946/47 97 99 98 97 104 100
1947/48 110 107 103 100 105 104
1948/49 114 1Q9 104 101 107 106
1949/50 116 107 101 95 102 103
1950/51 107 101 99 97 98 99
1951/52 137 161 99 96 93 101
1952/55: 131 165 95 91 94 99

# Revenues Index = Expenditure Index.

Source: "The 'Terms of Trade' for Scottish
FParmers, by G. F. Hendry, Published in
scottish Agricultural Economics (Vol, IV,

Page 58) 1953.
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Although Hendry's calculation on "Terms of
Trade" was referred up fo 1952/53; it is
evident that terms of trade have all the time
been against the farms from 1952/53 onwards.
Hendry's later report supports this view.
While analysing the relative rise in prices ot
input and output, covering the whole perioa of
the fitties he (30) reported in 1961 that prices |
of agricultural products "rose much more rapidly
in the period up to 1953 - average rate of in-
crease in prices received by tarms wus 6 per
cent, per annum compared with the average in-
crease of 3 per cent, per annum from 13954 on-
waras.,

Prices of inputs also increased during the
whole period, slightly more rapidly than out-
put prices atv the beginning of the period, then
moved rapidly, wiwn soumec levelling off between
the years 1956 ana 1955. Prices were thus
moving against rarmers during the who.e period.
The rises in input prices had been so adverse to
farmers, Shemitlt (57) commented "they would have
virtually eliminated the incomes of small farms
and reduced the large ones by half, But the

gain in physical efficiency on small and medium

sized farms more than counter-balanced the
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adverse effect of price changes", Along with
the increasing physical efficiency, farmers
have been presumably able to adjust their pro-
duction pattern according to prices as evident
from the growing emphasis on production
commodities of high prices such as barley, pigs,
milk and eggs etc, to minimise adverse effect of
rise in input prices, On thé whole, increasing
rate in prices of inputs appears to have reduced
farm incomes appreciably in spite of adopting
different measures.

Financial Position

It is therefore evident from the analysis
made in the last section that capital require-
ments for agricultural industry have been in-
creasing enormously, with farm incomes no
longer rapidly rising; return on capital invest-
ment is being automatically reduced. With
regards to the effects of these upon the finan-
cial buoyancy of farmers, the position merits a
closer examination,

Parmers maintain their existing capital
intact and meet expenditure from ploughed back
funds out of profits Guwd from credits as well.

When incomes fall, ploughed back funds out of

profits become automatically reduced, farmers

depend increasingly on credit. The fall in
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in income in Scottish agriculture for the last
few years therefore means less ploughing back of
profit and more raising of fresh capital out of
credit. It is to be noted from Table 32 that
bank advances to farmers increased enormously
from £7.54 million in 1938 by 451. per cent.
to £41.64 million™in 1960 and this therefore
appears to follow closely the rising trend of
capital investment (Table 25), The implication
of the development suggests that the incomes
of farmers were not sufficient to maintain the
existing capital intact and to cope with the
increasing rinancial requirement for farming
business, farmers require 10 borrow enormous

sums each year.

% In addition to this, farmers might be obtain-
ing loan from other sources, precise

information of which is not available,
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| will not necessarily contract, The incentive to

136.

Tnese developments lead one to infer that

farming i1s becoming capitval intensive and to
cope with the capital requirementv, farmers, on
many occasions, are required to undertake ;
financial strain, justvification of which may now |
be always unquestionable, Investment in
mechanisation, which is one of ‘the main factors
involving such heavy capital investment, is

of much significance in this context, It appear

from the analysis, Table 25 and 26, that if farm

prices and profits fall, investment in machinery

increase mechanisation which arises from labour

costs and scarcity will perhaps continue. It

seems there will probably be a greater need for i
credit to finance the level of mechanisation and |
the agricultural industry as a whole, although
one cannot help feeling that on many farms
mechanisation has already been carried further
than is economically justified.
Long (40) reported a case study in

East Riding of Yorkshire where he found out ;
from the analysis of farm records that twice

the expenditure (in real terms) on machinery

was required in 1957 compared with 1939 for a

'performance greater by only one-sixth'.
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Re-organisation of farm policies now
appears to be essential in order to get economic
return from capital investment, To do so, an
effective substitution of labour by mechanisation
will of necessity be an important step.

Characteristic Feature of liechanisation Relating

to Agriculture

Mechanisation leads to a reduction of the
cost of production, where production can be
broken down into a number of repetitive motions
which can be fairly continuous process of con-
version of raw material invo finished productvs.
This type of production is much more common in
manufacturing industry than in agriculture.

Secondly, it is a matter of common
experience that although the economic benefit of
using machinery arises largely through the sub-
stitution of machinery for labour, such sub-
stituvion is on many occasions not in proportion
due to the indivisibilisy factor of the power
unit, A tractor, for example, has to be bought
whether or not the units of farming are large
enough to offer optinum utilisation of the
tractor, It is true, especially in the case of
small farms, that the cost of tractors are
relatively high in comparison with their
utilitvies in different farming operations

throughout the year. Heavy capitsl investuents
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in machinery in these cases is unlikely to be
justified, Jones (37) commented on this:
"The immediate saving in labour cost might not
be very great unless the whole series of farm
operations is mechanised, thereby reducing the
requirements for regular labour",

Mechanisation in British agriculture, it
would appear, has not come to that stage where
mechanical power can be effectively applied to
almost all farming processes. Farmers fre-
quently therefore require to maintain many more
workers than would be actually required if the
work were distributed uniformly throughout the
year, And the seasonal nature of farm work is
such a characteristic feature of the farming
industry that such uniform distribuvion of
labour is less possible at the moment withoutv
re-organising farm planning completely, S0 also
is the case with machinery. Because of the
lack of uniformities both as regards materials
and operating conditions, the substitution of
labour by machinery is much more difficult in
agriculture than in industry.

"In a factory" Sturrock (64) for example,

explained, "a new process that allowed a re-

duction of 10 per cent, in the number of man-
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hours could easily be translated into a re-
duction of 10 per cent, in the Labour Bill.
The factory manager with 100 workers could
elther sack ten of them or increase the out-
put by 10 per cent, with the same staff. If a
similar improvement took place on farms it
might pe much more difficultv to turn this
saving into cash, If the farmer has two men
and gets rid of one, this is a reduction of 50
per cent, and this would be Tvoo much", It is
therefore evident that substitution of labour
by mechanisation at a proportionate ratio is a
difficult proposition in practice; it is even
more difricult to re-employ them productively,
But in an age of rapia technological ad-

vance like the present, improved techniques and

the re-organisation K of farms, are expected to be

the most effective measures in substituting
lapvour by machinery properly, and thereby
reducing the cost of production substantially.
In course of time it appears that Scottish
farmers should be able to favourably adjust
their capital investments to their incomes,
Sturrock (64) also envisaged that intensive

mechanisation will eventually show some economic
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return, Lastly, it must be noted that in
Scotland, mechanisation has at least replaced
110,816 horses between the years 1942 and 1559
and thereby has released 221,632EE to 33,048 acreé

of land from fodder crops to human food crops.

ocope for kconomics !

When considering the cost of agricultural |
production it is necessary to analyse the '
economic advantage of mechanisation not only
from a national point of view but from the point
of view of individual farms as well, This

section deals with saving of labour by differenté
machines, mechanisation costs and efficiency,
chiefly from the point of view of individual
farmers.

1Lractors:

The advantage of tractors leading to a
lower labour requirement per unit of work done
on individual farms can be shown in figures
from the reference of Barker (6). From his
studies the following findings are revealed:

"] man with 2 horses and a furrow plough

might plough %—- 1l acre per day. |

# Calculation is based on the assumption that

2 — 3 acres of land are needed for the fodder

for each horse (Westminster Bank Review 1949).
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1l man with 1 wheeled tractor and a 2 furroﬁ

plough might plough 3 acres per day. |

1l man with 1 Crawler tractor and a 5
furrow plough might plough 8 acres per day.
olmilarly, one man can plant by hand one
acre of potatoes per day if the ridges have
been opened, but 2 men, one driving a tractor
and the other tending an automatic 3 row
planter, can open, plant fertilize and ridge
as many as 8 acres in the same time",
A similar example can be guoted to
support the fact that the mechanisation of a
process leads to a lower labour requirement per
unit of work done and that the larger the
machine the greater the output per man, from
studies done vy Witney (72) on an arable farm
in East of Scotland, He noted that output
per worker became doubled within the period of

5 years, The reasons for this, he assessed,

might be many management factors but much of
the higher output was attributed to farm
mechanisation which had enabled the farmer to
reduce the staff on his regular payroll almost
by half as "in place of the 18 men and 2 women
formerly employed when there were 6 pairs of
horses and 1 tractor on the farm now there are
4 tractors and 5 very elderly hcrses, the

staft consisting of only 10 men",
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Use of transplanting machine |

there appears to be a considerable saving

of labour if machines are used instead of hands
in transplanting many crops, especially vege-
tables such as cabbages, brussel sprouts, |
cauliflowers etc. An investigation (73) in
the East Midlands on autumn cauliflowers
planted at 11,000 per acre with a 3 row

machine operated by a gang of five showed that

the jobs took 11 man hours per acre compared
with 22 man hours per acre for hand planting |
by aay work.

Harvesting by Binder and Combines

The rapid increase in the use of combine
harvesters in Britain has already been i
mentioned and there can be iittle doubt that
this trend will continue, The chief reason
for using a combine harvester is the fact that |
the harvesting itself can be carried out |
effectively with a small gang of regular
workers, A substantial saving of labour in
favour of the combine method also serves as
an economic inducement,

The result of the study made by Sturrock
(61) at Cambridge on the work of the combine
harvester and binder is mentioned overleaf,l1t

shows a considerable saving of labour in
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favour of the combine method.

Cut by Binder per acre

(a) Crop — stacked and threshed 23,6 man houxr
(b) Crop — threshed from field 14,6, -

By 12 ft. self-propelled Combine

(c) Straw stacked 9.3 man hour

(a) Straw burnt and ploughed in 5.5 8 :
These figures suggest that if a farmer who |
had been stacking and threshing grain bought a
combine and was prepared to burn the straw he
could reduce his labour requirements from 23,6

to 5.3 man hours per acre, a decrease of 78 per

cent,

Similarly, Culpin (15) quoted & study on
combine and binder in the Eastern counties in |
England where it is noted that a saving of
labour in favour of the combine method has
occured, He gave the detvailed account as
follows: -

"Total labour requirements per acre in the
sastern counties in 1945 were 23.6 man hours
for the binder method, 11.7 man hours for 5 ft.
and 6 ft. cut combine harvesters and 9.3 man
hours for self-propelled 12 ft. cut machines,
due allowance having been made for sweeping and

stacking straw after the combines. In the
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south west in 1954 comparable figures were 20.9 |
man hours for the binder method, 7.1 man hours
for 5 £t. and 6 £t. cut tractor-drawn machines,
and 6.8 man hours for 8 £t, and 8 ft. 6 in.
cut self-propelled,

In the Eastern counties in the difficult
1956 season the binder method required 28 man
hours per acre of wheav ana 26,3 tfor barley,
compared with 8.9 and 8.7 for combine harvest-
ing and collecting the straw by pick-up baler.
rhus, taking a rough average of these sets of
figures, labour cost for the binder method is
25 man hours per acre, compared with aboutv 9
man hours for combining, including collection
of the straw".

Sugar-beet harvester

The mechanical harvesting of sugar beet
presents an indication of & fairly advanced
stage of mechanisation in Britain. otudies in
the West Midlands (35) have shown that on aver-
age 48 man hours per acre ame required for the
operations of pulling, topping and heaping
alone by hand, compared with only &% man hours
per acre by complete harvester.

Potato Harvester

It has been discussed in previous chapter

that the number of casual workers has declined
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substantially. this development suggestTs
that mechanisation has been appreciably
etffective in coping with the seasonal labour
requirement, As far as potatoes are concerned
mechanisatvion of planving has progressed
favourably, but casual labour is still largely
used for lifting and dressing. Complete
potato harvesters are being developed, but
there are not many in use at the present day.

There have been few comparative studies
of the labour requirements of various methods
of harvesting. Some datva, obtained in a
survey in the Fews as Culpin (L15) quoted,
give an indication of the range otf differences
between spinner, elevator digger, in the
conditions in which the harvester operates

satisfactorily.
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TABLE 33
LABOUR REQUIRED FOR HARVESTING POTATOES

WITH COMPLETE HARVESTER

ELEVATOR DIGGER AND SPINNER

Complete i = row tP.T.0Q,
Harvester  Elevator
(Chain Type) Digger  Spinner

Labour Required lMan Hours llan Hours Man Hours
per acre per acre per acre
Lift and Pick 9.9 18.8 30.5
Carting 5+9 T3 8.9
Clamping I 63 645
Harrowings, etc, 2.8 4.3 252
| Total 21..9 36.T 48.1

Economy in the use of labour in harvesting
potatoes by harvesters is therefore quite evid-
ent from the figures.

Costs

What effect do these figures actually have
om cost structure? Undoubtedly, mechanisation
pays where there is such a clear and substantial
saving in direct labour costs over and above the

additional direct machinery costs incurred.
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Tractors
In the article 'lMechanisation and lManage-

ment' Barker (6 ) presented an estimate where
he showed that the cost of ploughing by tractor
is much cheaper than ploughing by horses., He |
calculated that while the cost of ploughing by
tractor amounts to only £1-3-4d, that with
horses amounts to £2. Horsburgh (33), The
kdinburgh School of Agriculture, in di scussing
the economic aspects of tractor work showed

that the fuel costs of diesel tractors are lower

than those of vaporising oil tractors, He }
presented his findings in tabular form as
follows:

TABLE 34
A COMPARISON OF FUEL COSTS ON FARMS USING
DI ESEL TRACTORS AND THOSE USING V. O, THACTORS

Farms with Farms with Farms with
all Diesel mainly V,0.,2l1l1 V, O,
Tractors Tractors Tractors

Number of Farms 7 7 7
Average Cropping

Acreage 296 294 245
Fuel Cost per 10Q

Cropping Acres £71 £139 £165
Average Fuel Cost

per farm £210 £409 £404
p.c. Diesel 100 28 -
Peli V0 - 72 100

Av. Potential Saving £68 per 100 acres or £200
per farm, Potential Saving £94 per 100 acres
or £230 per farm.
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He concludes: "It is not difficult to under-
stand from the figures in the lable why the
diesel tractor has come so rapidly into
favour in recent years. The superior fuel
economy of the diesel tractor is undisputed.
On farms still using mainly vaporising oil
tractors a potential saving of £68 per 100
acres or an average saving of £200 per farm is
indicated. On the one farm using all vaporis-—
ing oil tractors the potential saving would be
£94 per 100 acres or a total reduction in the
annual fuel bill of some £230." This is the
main reason why there is a marked shift from
vaporising oil vractors to diesel tractors in
Scotland in recent years as revealed in

machinery statistics.
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Potato—ffm@% :

Culpin (15) made a comparative study on
cost of planting of potato by hand and by the
use of a simple planter of the hand dropper type|
and found that while the cost of planting per |
acre with the simple machine amounts to £1-15-8d.
that hand planting amounts to £3-1-4d.

The estimate has been made in the follow-
ing ways:-

TABLE 35
COST OF PLANTING POTATOES BY HAND AND
BY SIMPLE MACHLNE

Cost per Acre

Hand Machine
Planting Planting

l 2 £. S. d. £. s. d-o
Ridging (1§ acres

per hour) AT -
Planting (Labour

cost) 2h8 Bvve= b Beddon s
Planting (Tractor

cost) = HENARRY o, e
Planter deprecia-

tion - RS

Interest on Capital

(PLanter only) - =
Covering (1 acre per

hour) SRR >

Total 3 1 4 IR ) 8
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The calculation has peen made on the basis

of the following assumpiions:

no

Rate of planuing by hand 3 acre per man
per day.

Rate of planting by machine —%—- acre
per hour,

(With tractor driver and two operators)

Area planted annually 20 acres.

Combine Harvesters

Combine harvester is a good example of the
economies resulting from mechanisation as re-
ported in the comparative cases per acre for
the binders and combine methods in the Eastern
counties in 1956, were £7.,17s, and £4.19s, per
acre respectively.

From the report (72) of Edinburgh and
East of Scotland College of Agriculture, more
detailed picture on economies in both labour

costs and total costs is revealed in Table 36,
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TABLE 36
BARLEY COSTS IN EAST OF SCOTLAND

Combine Binder
Harvester Harvester

Items of Costs CO8t per per Cost per per

acre cent acre cent
£ niSh B > P D [

Labour 1 B 5 21.5 4 75 ..68,1

Horse - - 3 0,2 = 2 2 1.6

Tractor - 10 3 < Py e & T g 17,0

Combine 3 44 5 68.6 = - - -
Hire of

Threshers - - - - e B AR B s )

Total 5 8 35 '100 6 8 .6 100

It is to be noted that besides showing the
higher total cost involved in the binder har-
vester group, difference in labour costs between
the two systems of harvesting is striking.
Labour cost amounts to £1.3.3d. in combine
harvester group whereas the same amounts to as

high as £4.7.5d. in binder thresher group.
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Cost of Operating a Forage Harvester

The uses of forage harvesters have been in-—|

creasing, which suggests uses of forage harvests
are likely to be economic, Turner (67) cal-
culated the average cost of silage making by
different methods in Scotlend and found forage

harvester is the most economic, The result of

| his calculation is as follows:

Cost per ton of Silage

s
Silorator i § - 10
Buckrake o] - 12
Pick-up Baler 15 — 20
Green crop loader 5 - 18

Cost per acre of Harvesting Sugarbeet by
Different Methods

A survey in Yérkshire of the comparative
costs of harvesting by hand, by simple two-
stage harvesters and complete harvesters, in
1955 as Culpin (15) quoted, shows a substantial

saving by using harvesters.
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TABLE 37

COST PER ACRE OF HARVESTLING SUGARBEET BY
DIFFERENT METHODS

Parmers liachines Contractors

Hand Complete
omall Complete Harvester
_ r
_£ostd. £. S.d. £. S. 0..; £. S. d.
[
Lifting &
Topping:
Manual
Labour 85-9 = [ 314 -|1- 4~ 6 -
rractor -5 - i 2 B oS [ 1 - -
Horse - 2-6 - - |
Implement
Deprecia-
tion -3 =1 =-=]1%—- 17 -6 -
Implement
Kepairs - - 5-6| - 1876 -
rotal 9-@-6. i 6=15-@| 5 = i-6 (T— 2— 6
Aereage Harvested by Machine 23 36% ’

Milking Machines

The investigation carried out by Sturrock

(61) in 1947/48 also showed substantial saving

of labour and labour cost. He found that the
use of milking machines produced an average

saving of 38 man hour per cow set against the

cost of machines.



154.

On the basis of this information he calcu-
lated as follows:=-

Cost of 38 man hour @ 2/6d........£4.15s,

Cost of Machine Per COW...eeseeseefl.5.6d.

Net BaViNg: o' ve suvessivas Sl elanedeIdv6ad, |

In his opinion such a saving of labour
would enable a farm with a large herd to re-
duce his labour force from six cowmen to five,

The conclusion emerges that machines are, |
no doubt, efficient enough to reduce labour |
requirement and consequently labour costs
from the point of Té?w of individual cases, but |
many other factor;:involved iﬁ?%érming industry,
as discussed before 5 which really do not
help farmers to get full benefit of these
machines, Unlike manufacturing industry, it i
is hardly possible in agriculture to lay down
‘machinery and labour to a definite formula in |
practice in order to get maximum advantages. i
These lead farmers to maintain more labour than i
would be actually required if the economic
benefits of machines were to be fully obtained. I

But in course of time, with proper re-
adjustment of farm planning, it is expected that|

|
the full economic benefits of mechanisation can |

be achieved.
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Social Aspect - Improvement in

Working Conditions

Purther, it is perhaps worthwhile to “ewmews
169“I¢@£(Whether or not any economic return is
obtainable from mechanisationQ the sole cri-
terion for assessing the merit of or the need
for mechanisation, on the farm,

is.by no means always to save labour
but to eliminate the drudgery of work as well,
And there is no dispute thet mechanisation re-
duces the drudgery of work, if not cost.

The effect of mechanisation in improving
working conditions, e.,g. shorter working hours,
more leisure etc, is immense now in comparison
with that of the nineteenih century when
agriculture was practically unmechanised.
Alderman (1) gave an account of the conditions
of workers which appears to be extremely de-
pressing iu comparison with today's condition.
He wrote that wages were extremely low accom-
panied by long working hours. Holidays were
unki.uwn, He further states: '"No pay was
given when there was no work and none when
there was illness or accident. Tne rarm

worker had no insurance, no pension", These

are, in brief, a few indications which reflect
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the condition of farm workers in the last
century. Today, not only the wage rates of
workers have been enormously increased but the
workers have established their rights to some
leisure and normal working hours have become
shorter, No longer is a holiday a rarity.
Bank holidays and annual holidays with pay are
now a feature of agricultural employment,

lMany factors have contributed to this marked
improvement in rural life and work. sSocial
legislation sometimes hastened by pressure
exerted by the workers' organisation and its
influence on public opinion, has also played an
important part in changing the situation,

But perhaps the changes within the
industry itself have been most potent in im-
proving country life, since the foundation of
rural progress lies in agricultural prosperity.
There has been consolidation ofﬁbﬂﬁﬁb better
methods of land drainage, more scientific
cropping and also the progress of mechanisation.
1t is however the mechanisation of agriculture,
to which the two wars gave such a great impetus,
that is likely to be the greatest single factor

influencing such changes on the farms and on

the working conditions of workers.
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Returning to the cost aspect of farming
business 1t is evident now that any reduction
in the cost of production (either by lowering
wage rates Or by increasing working hours or by
reducing the perioa for leisure) at the expense
of the dis-satisfaction of a large sector of
the population does not appear to be really a
true gain, Jones (36) also remarked that
mechanisation cannot always be considered from
the point of view of economic return alone.

He stated "If the machines were removed there
would pe ample labour on the farm to hana milk
without curvailing any other productive opera-
tion, Ine milking machines perform a very
desirable function of reducing drudgery: but
in this they fall into the same economic cate-
gory as domestic machines where consideration
of maximum utilisation, and cost and returns,
hardly apply. It is partly used just to ﬁake
life more pleasant or les;féleasant. In this
the farmer is being entirely rational if he

can ease his burden in this way......." He
concluded that in agriculture, the machines are
not possibly the pace makers but remain as

helping hands when labour is scarce and prices

are rising.
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Better Financial Position of Workers

(From the point of view of socisl income)
The farmer, the landlord and the agricul=-
tural worker are the main partners of farming
community and their respective share of the
total income (which is known as social income)
indicate their relative positions in agricul-
tural industry.

TABLE 38
DISTRIBUTION OF SOCIAL INCOME IN EACH YEAR
1939/40 — 1958/59

<AM- 4&?u(;Lh4€) (Scotland)
Renv Wages Net Farm Soclial
Income Income

pocn p-c- poco p.ci
1939/40 19 38 43 100
1940/41 13 34 53 100
1941 /42 11 36 53 100
1942/43 10 38 52 100
1943/44 10 45 45 100
1944/45 11 52 37 100
1945/46 11 54 35 100
1946/47 10 54 36 100
1947/48 9 54 37 100
1948/49 9 50 41 100
1949/50 9 49 42 100
1950/51 9 51 40 100
1951/52 9 5C 41 100
1952/53 8 45 47 100
1953/54 8 49 43 100
1954/55 9 52 39 100
1955/56 9 53 38 100
1956/57 8 47 45 100
1957/58 7 46 47 100
1958/59 8 48 44 100

Source: Department of Agriculture and Fisheries
for scotland (in private correspondence).
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Table 38 reveals that the share of workers
to total social incomes expanded from 38 per !
cent, in 1939/40 to 48 per cent. in 1958/59.
These suggest that workers have been constantly
enlarging their share znd in 1958/59 they be-
came the major shareho..cr, These tend to
reflect a marked improvement in their financial
position,

It is,however, necessary to mantifn ggre
while describing the trends of the sharesﬂfhree
partners in social incomes,that all the rise in

the proportion of share of workers has not been
entirely due to higher wages, but in part to an |

increase in the number, at least up to 1950 when‘
the number of workers employed was more than thaf
of 1939, From 1951 onwards there has been, !
however, a continuous reduction of workers and
this suggests that the increase in the share of
farm workers from that time was entirely due to |
higher wage rates,

The role of mechanisation in relation to
the improvement of the financial position of
workers is perhaps more indirect than direct, ‘

although that does not necessarily mean that '

it is of little significance. Mechanisation

reduces the labour requirement and thereby it |



160.
enables farmers to afford to pay higher wages
to their workers. Mechanisation is, of course,
not the only single factor involved in it, therei
are other factors inver-related with each other,

|
vut mechanisation is obviously one of them. !
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Summary

Scottish Agriculture has pecome capital
intensive mainly due to mechanisation, The
investment in machinery and equipment, tor
example, rose rrom £30.9 million in 1948 by
102 per cent, to £62.6 million in 1958,
Similarly, the operational cost of machinery
rose from £14.4 million in 1948 by 115.2 per
cent, to £31.0 million in 1960/61 with not much
decrease in labour costs,

This development along with the more rapid
rise in prices of other inputs has led to the
fall in both gross and net farm incomes per
unit of cost of production and investment re-
spectively and ultimately lowered the total net
farm incomes from £40.6 million in 1954/55 to
£38,5 million in 1960/61.

In this situation, the farmers are pre-
sumably under financial strain in order to be
able to cope with the increasing financial re-
quirement for the necessary investment.

Re-organisation of farm planning now appear
to be essential. To do so, an effective sub-
stitution of labour by machinery will be

essentially an important step. In agriculture,

it is however rather difficult to adjust the

requirement of machinery and labour to a
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definite formula from the point of view of full
employment, But the experiences of farm
mechanisation in other countries, such as U,S.A.
suggests that an effective substituvion of
labour by machinery is always possible in the
course of progress of mechanisation,

1t has been experimentglly proved that
tractors, and other machinery, reduce the
labour requirement and thereby economise on
labour costs substantially from the point of
view of individual farms, Barker (5) for
example, states that the requirement of 8 men
to plough 5 acres per day with 8 pairs of horses
can be reduced to only 1 man to plough the same
area per day with 1 Crawler tractor.

Combine harvestersd;g&é good example of
the economies resulting from mechanisation as
reported by Witney (72) in comparative costs
per acre for the binders and combine methods in
the East or scouvland in 1952 were £6,8.6d. and
£5.8.3d. per acre respectively.

It is, however, less possible to obtain full
economic benefit as discussed above from the
national point of view immediately. But there

is considerable scope in this respect in future.
Mechanisation needs also to be considered

from the social angle. There is no disputing
that mechanisation reduces the drudgery of work

and lightens work.
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CHAPTER TV
LNDIAN AGRICULTURE AND MECHANI SATION

WiTH REFERENCE TO LABOUR FORCE

ECONOMIC AND TECHNOLOGL CAL CONSIDERATIQON

Introduction

Although agriculvure in India is the most
important branch of national economy accountving
for nearly 50 per cent, of the national incomes
and employing ‘(O per cent, of the population, it
is still a "depressed" industry, characterised by
low productivity ana low efficiency. bas (16)
remarked "Agriculuwure in India is only 86 per cen
as efficient as the average production in the
other countries of the world, but compared with
most of the European countries it would be
scarcely more than 50 per cent, as efficient",

When such is the condivion of an industry
is iv any wonder that it fails to offer a
reasonable svandara of living vo those who de-
penda on 1u? "For what the husbanuman produces
is barely sutricienu, Jussawalla (358) reported,
"for himself ana his family. There is no sur-
plus to supply the market."

Reasons for this depression are many, and

among them, unproductive metnods of cultivation

are signficant.
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The mode of cultivation is so primitive even
toaay that the common tillage implement used is
still the wooden plough which does little more
than scratch the surface of the soil. Harvesting
operations are predominently performed by sickles,
threshing by bullocks' feet and winnowing by the
sole agency of natural wind. It is of interest,
in this context to compare Indian conditions with
those of western countries where agriculture has
reached a high degree of productive efficiency.
In Scotland, for example, the wooden plough went
out of use in the middle of the eighteenth
century (59), with the invention and introduction
of the efficient Small's chain or swing plough,
The reaper was designed and replaced the
sickle for harvesting operations in the middle
of the nineteenth century. A threshing machine
with a straw binder was introduced in the fourth
quarter of the last century. Most spectacular
of all was that steam power was first applied to
farm practices in the middle of the nineteenth
century (69), and this began to be appreciated
and accepted by farmers as the source of a cheap
and efficient form of easily available motive

power, Since then, modernisation of agriculture

has proceeded rapidly through the invention and

introduction of more improved machinery,
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Combustion tractors came into use on Scottish
farms at the time of World War I. These gradu-
ally replaced horses, In more recent times the
introduction of extremely efficient machinery
such as the combine harvester has been quite
unique, It simplified many complicated, labor-
ious and repetitive processes and combined them
into a single operation,

It is therefore obvious that to keep up the
development pace with the western countries and
t0 improve its own farming conditions, India
needs a complete turn over from its primitive way
of agriculture. The introduction of technical
knowledge to Indian agriculture is really of
prime imporiance today, and thus 1T is necessary
to take positive steps in this direction.

But here one has to be careful that any
successful implementation of a scheme of modern-
isation for agriculture needs some pre-requisite
condi tions, It is to be analysed whether or not
such conditions exist in the country concerned.
India, for example, is an over-populated agricul-
tural country where surplus labour itself con-
stitutes a serious problem along with the problems

or small and scattered holdings and the meagre

financial capaciuvy of farmers. One therefore

:
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often wonders how a scheme of mechanisation can
be implemenved in these conditions without
creating any upset and irregularity in present
socio-economic structure of the country, It is
understood that colossal unemployment could be
created it mechanisation were introduced in
India atv the present moment, since there are
extremely inadequate altcrnative employment
opportunities where the labour replaced by
mechanisavion could be absorbed, What is more
is that holdings are so small ana scattered,
financial capacities and resources of farmers
are S0 inadequate, that any introduction of
mechanical power to agriculture is hardly feas-
ible or economically justified. On this basis
it is suggested that at present the scope for
introducing large scale mechanisation in India
is extremely limited‘and indeed may not even be
desirable.

But opinions vary very considerably on this
point, Another school of thought considers
that mechanisation will not create unemployment.
It is further argued that if it creates any
unemployment at all, it will be of a temporary

nature, Mechanisation, in fact, gives birth to

a series of new employment opportunities. In the
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cloth manufacturing industry, for example, as
Paranjpe (51) quoted, introduction of machine
reduces half of the labour requirement to maintaiﬁ.
| the same amount of production. This looks at
first glance like a clear loss, But the machine
itself required labour to make it, so here as one
offsetysare jobs that would not have otherwise
existed, Here is the case of creation of fur-
ther employment opportunities, He quoted a more
concrete case from the British history of
industrial development,

In England, Arkwright invented his cotton-
|spinning machinery in 1760, At that time it was
Iestimated that there were in England 5,200
spinners using wheels and 2,700 weavers - in all |

7,900 persons engaged in the production of cotton

textile. The introduction of Arkwright's inven-—

'tion was opposed on the ground that it threatened |
| [
|the livelihood of workers and the oppositiocn had |

to be put down by force. 1et in 1787 - only
twenty-seven years after the invention appeared - |
a Parliamentary inquiry showed that the number of;
persons actually engaged in cotton spinning znd
weaving has risen from 7,900 to 320,000, an in-

crease of 44,000 per cent.
The views on the issue of the introduction

of mechanisation to Indian agriculture and its

lconsequences with especial reference TO employmeny
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of labour, appear to be therefore so varied and
controversial that detailed analytical study re-
lating to the labour situation, employment
opportunities, financial capacities, sizes of
holdings and other considerations seem to be
necessary in order to assess the scope for
mechanisation under Indian conditions,

Trend of Growth of Agricultural

Population and Employment

The Census figures reveal that the agricul-
tural population in India has increased strik-
ingly during the lastv few decades, It rose, for
example, from 102 million in 1921 to 249 million
in 1951. It is worth noting here that the
agricultural population in India comprises, owner
cultivators, uvenant cultivators, agricultural
labour and unclassified classes of workers,

It is, however, the agricultural labour
which is primarily the subject of discussion
herec.

In 1951 out of the total agricultural popu-
lation, labour represented about 49 million.

This infers a large expansion in the number of
workers in recent years as is evident from the

corresponding figures in previous years (Table

39).
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TABLE 39

AGRILCULTURAL LABCUR ~ INDLA

Year Number (Million)
|

1882 7.5

1891 18.7

1.921 21.6

1931 Over 33

2951 About 49

It reveals that agricultural labour constituted
only 7.5 million persons in 1882, but rose to
!18.7 million in 1891, 21.6 million in 1921 and
over %% million in 1931.

The information available from other sources
as follows, also ind;cate a steady rise in the
number of agricultural labour although those
figures may not be identical with census figures
due to 1lack of uniform procedure of calculation
and definition. Por example, the Planning

Commission of India in 1956 (24) estimated that

in the course of 50 years, from 1901 to 1951,
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the working force® in agriculture rose from ‘(3
million vo 98 million, while the working force
| in non-agricultural occupation showed no change
in number, as it stood at about the same figures
(i.e. 44 million) as at the beginning of the

icentury. These features generally involve an

increase in pressure of population on land.

# Por the purpose of the population census, a
cultivator was distinguished from a 'cultivating
labourt* as a person who took the 'responsible
decisions which constitute the direction of the
processes of cultivation', Broadly, all culti-
| vating labourers were employees of cultivators.
In rural life many individuals, whether farmers
or artisans or labourers, have to eke ocut their
existence by doing work of more than one kind and
a person may be both a cultivator and a labourer
or both an artisan and a labourer, doing what :
comes his way at a given time in the year, From |
this respect the definition of agricultural
labourer adopted in the Agricultural Labour
Enquiry, although notv without its difficulties
(1951), is likely to reflect the actual situation
more closely. According to this definition an
agricultural labourer is a person who, for more
than half of the total number of days on whicn he
actually worked during the year, worked as an
agricultural labourer, on this definition the
Agricultural Labour Enquiry revealed that about
30.4 per e¢eni . of rural families were agricultural
labourers, halt of them being without lana, and
the rest being in possession of some land.

Second Five-Year Plan, Government of India.
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The pressure appeared to have been created by
increasing rate of growth of population cogﬁged
with inadequate employment opportunities in;non—
agricultural sector,. The latter development

has led presumably to th% declining proportion
fhe
of population engaged inﬂnon—agricultural sector

as reflected from Table 40.
TABLE 40

PROPORTI ON OF POPULATION ENGAGED IN
NON-AGRI CULTURAL SECTOR

Year DaCu
1880 15,0
1940 9.3

Source: Report of Nanavati (48)

Year P.C.
1901 18,1
1941 1S

Source: Reports of the All India Kho+-di
and Village Industries Board (46)

Year P.C.
1901 37.6
1951 30.9

Source: The Planning Commission of
vernment of India (24
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The existence of unemployment and under-
employment of agricultural labour which prevails
in India today appears to bear a close relation
with this development, Lack of adequate alter-
native employment opportunities in the non-
agricultural sector appear to have exerted such
a heavy pressure of population on land that it
has led to a tremendous over-crowding on
agriculture, resulting in under-employment and
unemployment,

It is therefore necessary Tto assess how
far the growth of industries will be effective
through different development programmes which
are now under operation to relieve the pressure
of population on land by providing employment
to the surplus agricultural labour in non-
agricultural industfies and thereby create the
condition for farm mechanisation. Any such
assessment needs to be, however, commensurate
with the Survey on the magnitude of unemployment
and under-employment of labour in the first

instance and with which the next Section deals.
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Unenployment and Under-Employment

The Indian Agricultural Labour Enquiry
Committee made a very exhaustive Survey of the
employment situation in 1951 and submitted its
report (22). The report is very informative
and useful for the study of any problem associ-
ated with agricultural labour in India. Some
information is also available from other sources
for this purpose,.

From the report, it appears that Indian
agricultural labour gets paid employment for

only 7 months in a year, Of the other five
months, they remain totally unemployed for more
than 3 months and seli‘—employeuEE for less than

2 monuhs, As many as 55 per cent. of agricul-
tural labour have only casual work, mostly in
conneciiou with harvesiing, weeding, preparation
of soil and ploughing and their total number of
working days are only 100 days in a year, This
high level of unemployment, as investigaied, 1s
chiefly due to the want of work. On an average
want of work accounts for more than 74 per cent,
of the number of days unemployed. some 16 per
cent, of agricultural labour has no wage earning

employment at all during the year.

% (Self-employment is ofcen considered deceptive
employment in the sense vhat within itself,
it might have an element of disguised un-—

employment).
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In terms of actual unempléyed persons,
Labour Enquiry Committee assessed that 2.8
million agricultural labour might be totally
unemployed in rural areas, The estimate pro-
duced by Nag (47) however, showed a much higher
figure, The number of unemployed labour
according to his estimatve amounts o 9.u
million,

Desides unemploymenv, under-cmployment is
also a significant factor which needs T0O be
analysed, The precise statistical information
on under-employment is, however, inadequate,
The only informetion available from the report
of the Planning Commission of the Government of
India (24) presents some statistical figures
which might serve as a rough indication,
According to the rebort, one-fourth to one-third
of the exisiing labour rorce in agriculture may
be considered as surplus to its requirement.

In other words, it means that the present level
of production can be maintained with about 65
to 75 per cent.of the number of workers now
engaged in agriculture, Lhis gives some in-
dication of the enormity of the problem or un-

employment.
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Employment Opportunities

lhe Planning Commission of the Government
of India in 1956 (24) estimated that in spite of
an ambitious plan for creating large scale
employment opporvunities, there is likely to be
no marked improvement in the employment situa-
tion by 1961, It is expected that the employ-
ment opportuniivies will bec expanded SO as wo
provide employment to only 9.5 million persons
(7.9 million in non-agricultural pursuiv and 1.6
million in agricultural pursuit) out of a toval
15.3 million unemployed persons (6.3 million in
urpban areas and 9.0 million in rural areas).
This meanffthat the rest, 5.8 million persons in
rural areas Were going to remain unemployed by
1961, in spite of all developments.

The issue of mgchanisation against this
background raises controversial views. One
school of thought considers that & sad con-—
sequence is inevitable if any attempt to
mechanise agriculture is made abruptly. Another
school of thought argues that mechanisation
eventually involves large scale employment
opportunities. Both views, however, need to be

discussed in order to assess the impact of

mechanisation on labour,
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Casejkf Mechani sation

Bhattacharjee (10) an eminent Indian
Economist is of the opinion that a severe
repercussion on existing social and economic
conditions of India appears to be inevitable if
Indian agriculture is rationalised abruptly.
Mechanisation of agriculture, according to his
estimate, is likely to push out as high as 60
per cent, of the working population in agricul-
ture and thus India would hardly be able to
stand the full strain of it without attending

social or economic dangers, He suggested,

however, a slow policy in the matter of mechani-

sation and to correlate its speed with the pro-
gress of industrialisation. Another Indian
economist such as Singh (60) also holds the
same view, Even the views of western
economists like Jones and Coolman, Williams and
others who had considerable experience in
under-developed economics appear to support the
same line of thought,

Jones (37) remarked: "where farm labour is
already under—employed such mechanisation is
undesirable from most points of view....cce0.e
furthermore the displacement of farm labour
where there is no adequate alternative work

creates a further problem of unemployment".
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vontinuing the same discussion he concluaedi
"rarm mechanisation is most likely to be protit-—
able both to the farmers and to the economy as a
whole when the demand for labour from other
sectors of the economy is strong".

Laying down the criterion for the use of
machines in agriculture, Agarwal (3) quotes
Dauson's remarks: "in a country where machines
are cheap while labour is expensive, the intro-
duction of labour saving implements will
generally result in a direct saving of outlay:
even if it does not, the additional expense is
80 small and the need for economy in labour so
great that its use is economical, If this
criterion is applied to India it is noticed that
machines are expensive as most of them are im-
ported, fuel is costly, labour is cheap and un-
skillful in the use and care of machinery".

This is, however, an economic aspect of

mechanisation which will be dealt with in detail

later. From the point of view of increase in
production, it is agreed that production can be

increased by other measures such as use of

better seeds, fertilizer and assured supply of

water by irrigation etc. apart from using

mechanical power, In other words, as Coolman

and Williams (13) remarked "in many under-
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developed areas the mechanisation problem is not‘

|
yet relevant, Other measures for increasing '

productivity will have priority in these areas.
Mechanisation has no pressing urgency because of |
the abundant supply of labour which cannot be
reduced over a short period",

The aggregate of views of experts along
with substantial statistical information so far
presented, tends to lead one to infer that the
effects of large scale mechanisation under
present Indian conditions will be more of em-
ployment reducing and which is, of course, now
desirable. But such an inference does not
appear to be complete unless due attention is
given to the opinion of others who hold differ-
ent views,

Among them Paranjpe (51) is a leading one,
He argues that it is true that mechanisation is
likely to create unemployment in the first in-
stance, bui such an unemployment is short lived.
Eventually the displaced labour will be absorbed
in other industries since mechanisation of one

industry accelerates employment opportunities

in other industries. As for example, mechanisa-

tion of agriculture leads to the expansion of

tractor and machinery manufacturing industries.
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Scope for providing employment to displaced
labour from agriculture therefore appears to lie
in the development of manufacturing industry,
acceleratea vigorously by the increasing demand
for tractors and machinery for the expansion of
tarm mechanisation,

Although the argument appecars reasonable,
it would seem to be more theoretvical and thus is
less likely to be applicable to Indian conditions
It has already been pointed out that the expansic
of manufacturing industry which includes manu-
facturing of farm machinery and implements, is
not expected O proceed so fast as L0 absorb by
tar the major porivion of natural growth of the
population and backlog of unemployed. Opportuni-

vies 1o provide employmeni 10 additional workers

if aisplaced by mechanisation appear to be there-

fore remote.
Most vital point of his argument is however

still to be discussed, This is about the

economic significance of full employment and full

production and their relative importance to
national economy. He stated: "The real
objective of different activities in agriculture
is to maximise production. In doing this, full
employment — that is absence of involuntary

idleness-—

TL
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becomes a necessary by-product. But production

is the end, employment is merely means, We can-
not continuously have tull production withoutw
full employment, But we can very easily have
full employment without full production.
Although China and India are, comparatively

speaking, poorer than many countries, the main

trouble from which they suffer is primitive |
productive methods and not unemployment. Nothing|

is easier to achieve than full employment once

1

|
it is divorced from the goal of full production ‘
and taken as an end in itself". He further !
argued "It would be‘far better if that were the !
choice - which it is not - to have maximum pro- |
duction with part of the population supported
in idleness by undisguised relief, than to
provide full employment by so meny forms of
disguised make - work that production is dis-
ordered. The progress of civilisation has
meant the reduction of employment, not its in-
crease, It is because the world is becoming
increasingly wealthy as a whole that we are in
a position to reduce child-labour, to remove

the necessity of work for many of the aged and

to make it unnecessary for millions of women
to take jobs. rhe question is not so much
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whether there would be an increase in the number |
of jobs, but rather whether there would be an in;
Crease in production and what in consequence
would be the standard of living. the problem
of distribution is more easily solved, the more
there is to distribute. In contrast to this ia:
the opposition of mechanisation".

The argument no doubt appears to contain
some substantial academic thought but in practice
it is a debatable point whether or not such an
achievement of full production at the cost of
shrinkage of employment under Indian conditions
is desirable, There is perhaps good reason to
apprehend that full production whatever its
economic implication might be, at the cost of
unplanned displacement of labour is of no use
for the overall benefit of the country. From
a social point of view, implementation of such a
proposal of full production will probably leaa
to the social discontent of a serious nature.
Considering all the pros and cons the Planning
Commission of India in 1956 (24) came to this
conclusion that "in agriculture, excep® under
cervain conditions, in the presentu stage of

development the possible economic advantages of

' mechanisation may be more than offset by the

social costs of unemployment that such mechanisa-

tion would involve",
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Laying down the condition for mechanisation,

Campbell (12) pointed out that mechanisation

proceeds smoothly under such a condition of an
area where industrial employment opportunities
are strong enough to pool the surplus population
from land, I
Another Indian Economist, who like Paranjpe

advocates immediate introduction of mechanisation

to Indian agriculture, is Sayanna (54). He does

not seem to be in agreement with those who main-

tain that mechanisation will create unemployment,

i v i |
His argument is based on the experiences of

western countries, In western countries such as
Britain he stated that introduction of mechanisa—
tion was never objected 10 or disapproved of on |
the ground that it would create unemployment,
On the contrary, British experience showed that
the acoption of macﬁinery for agriculture made
good for the loss of lapour absorbed by
industries and towns, Introduction of machinery|
nas enabled the worker to produce many times moie
than what he can otherwise do by hand,

He crivised the arguments of opposing
schools of thought as a mere fallacy comparable

to that of the predictions made by some people
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at the beginning of the Industrial Revolution
that industrial mechanisation was bound to create
severe unemployment, But history of industrial
revolution in Britain dis— proved this.
Mechanisation, in fact, gave birth to a series
of new employment opportunities, Mechanisation

of one industry led to the development and

expansion of more employment opportunities to

other industries,

vayanna indeed argued in a systematic and
attractive way but he appeared to have over-
looked two important considerations which tend
to weaken his case, |

In the first place it is misleading to make
any comparison when the conditions of the two
countries are not alike. Britain, for example,
is now a highly industrialised country in the
world, she started developing her manufactur-
ing industries in the middle of the nineteenth
century. To cope with this development,
enormous requirement for labour became urgent
and essential, and which, in turn, started

drawing labour from the land by offering them

better pay and amenities. The introduction of

labour saving machinery to agriculture then be-

came necessary to make up the loss of workers

from land._
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1t is worthwhile to mention here that even
in Britain before World War II, the progress dr
mechanisation was comparatively slow, although
tractqrs existéﬁ even before World War I. The i
reason for this as lMejer (45) found was that '
there was never a real shortage of labour in ‘
British farming, The shortage of labour in
agriculture as compared with the requirement
for maintaining necessary agricultural productioﬁ
in Britain was really felt for the first time
during the period of the Second World War, This
was the main economic reason as can be broadly
said behind the remarkable progress of farm ‘
mechanisation during the war and post-war period |
in Britain. ' |

the significant point therefore emerges
that adequacy of farm labour has always a
retarding effect on the growth and progress of
farm mechanisation even in a highly industrial-
ised country. This feature is very significant,
even if the issue of farm mechanisation in Indial
is viewed in the light of Britishexperience,
althougn British conditions differ very consider-

ably from those of India, as discussed before.
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Starting from the very beginning, the condition
of two countries -~ Britain and India - had
and still have no close similarity, On the

contrary, the difference between them is some~ |
times so wide that any formula or measure which

applies to one country with success may fail to
other countries, India, for example, unlike

Britain, had no significant and developed
manufacturing industries(which pulled surplus

population from agriculwvure} in the past and .
even today, she is not an industrially developed

country. Pressure of population on land is
extremely high with no avenue for alternative
employment, Adoption of machinery for agri-

culture which became necessary in Britain to sub-+

stitute the loss of labour absorbed by expand-
|

ing industries, is therefore likely to be more OT
an injurious employment reducing method under ‘
Indian condition, It is true that in Briwvain,

| mechanised cultivation has increased production
remarkaply and the same will probably prove true
in India buv it is unlikely that there is any
economic point in mechanising farm operations ix
the only result is that the existing farm labour
remains on the farm, but has less work to do.

Turning to the secona point, Sayanna gquoted
the reference of industrial mechanisation which,

in fact, does not seem TO have any relation witu
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with farm mechanisation. The use of machinery
in industry reduces the requirement of labour
strikingly whereas use of machinery in agri-
culture cannot reduce the requirement of labour
to that extent for one reason or another. In
agriculture, for example, it is less easy to

make it possible to mechanise all operations and

thus a substantial number of labour is always

maintained to meet the seasonal requirement,

despite maintaining all necessary machinery. A
large tractor plough is of little use for any-
thing apart from plougning yet it cannot be
profitably used during much more than one-third
of the year, A combine harvester is equally
specialized, and its period of use is even more

restricted. Furthermore, such a machine can

reduce labour requirements oniy on a specific
task.

So in agriculture, unlike industry, pro-
cesses can hardly be planned from the point of
view of utilization of machinery. This leads
to a less effective substitution of machinery
for labour in agriculture than in industry.

It is also significant that mechanisation

of one industry leads to the mechanisation of

other industries and thereby offers more
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employment opportunity., It is less likely in
agriculture,

It is therefore apparent that the nature and
consequences of farm mechanisation and industrial
mechanisation are so different that they are
hardly comparable, Example of the history of
the progress of industrial mechanisation there-
fore hardly applies in the case of farm mechani—%
sation. It seems that Sayanna did not place |
any importance on these points.

Lastly, it is perhaps not irrelevant to
quote here two instances where unplanned
attempts of mechanisation to agriculture were
met with saa consequences,

One was in Hungary and the other was in
Turkey.

In Hungary, before World War II as
Warriner (68) reported, that costly mechanical
ploughing was tried to agriculture when labour
was surplus and cheap. this brought an effecu |
in creating colossal unemployment. socio-
economic structure of the country was severely
affected, It is significant to note here that
social and economic condition of Hungary in pre-

war period had a close similarity with that of
India today. Warriner commented that Hungarian
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example proved what was obvious, namely mechani-;
sation of agriculture which was out of step with|
the progress of the non-agricultural part of the;
economy could not be successful.

Incidence in Turkey happened during post-—
war period and wasfﬁomparatively recent one,
Turkish experience-is an important precedent
from the point of view of India, since both the
countries are agricultural Asiatic countries
withh ° °© similar social and economic make-up.

Large scale mechanisation was introduced
in Southern province of Turkey as Robinson (53)
reported, with a view to stepping up the pro-
duction of cotton which was an export earning

commodity. But the result was that it brought

discriminate advantage and profits to landlords

only at the cost of share-croppers who fell to
a cadre of more casual worker. Whole fabric E
of the village community was broken down.

Both the examples illustrate that unplanned
and haphazard attempts at mechanisation are
likely to be more injurious than beneficial.

But it does not at the same time mean that there

is any prejudice and unjustified condemnation

of mechanisation; it rather highlights the f

necessity of a careful and cautious plan for
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mechanisation before any such attempt is made.
It will be aiscussed later that a move has been
taken to intensify agricultural production by

adopting different measures including mechanisa-

tion but they are all essentially designed with-
out interrupting present socio-economic condi- ‘
tions to the extent of upsetting the existing

balance.

ECONOMI C CONSI DERATI ONS

The point has already been touched on that
the financial capacity and resources of an aver-

age Indian farmer are far below the financial

requirements for the introauction of farm
mechanisation, Mechanisation, as has alreaqy
been discussea, means a heavy capital investment
as for example, light four wheeled tractor with
accessories costs at least £600 - £700 and which|
is obviously beyond the financial means of an
average Indian farmer whose net income does not
generally exceed £25 or £30 per annum, This is,
however, a broad generalisation. The financial
aspect of farm mechanisation needs to be studied
very analytically in the light and capacity of

Indian farmers and with which this particular

section deals,
Information available in this field is,

however, limited although enquiries on cost of
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production conducted by a few agencies appear
very informative and useful, Some idea of the

financial capacity of the farmers and the posi-

tion of capital investment on farms might there-

fore be obtainable from these sources.

-
Accordingly the following figures obtained from

the result of a Cost of Production knquiry (Q)
conducted by Sreniketan, Visva - Bharati
University, India, in 15 villages are being
taken as an approximate index.

Certain features are quite interesting,

as revealed by that enquiry (rable 41),

-»  Although the figures reflect the condition

ot 1946 butv it is not likely that the

condition has changed much even today.
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1t appears that the amount of working
capital('bullocks and implements) invested per
farm of all classes is of the order of £44.3.0. \
While further breakdown on the Table shows in- |

vestments on the same account amounts to £61.7
per tenant farm, the same amounts to £27.0s. per
cropper farm, It is worthwhile to classify

here th&ftenant farms are those which are

cultivated by hired, permanent or contract
labourers, i.e. by persons other than those who ‘
act only as managers, whereas cropper farms are
those which are cultivated and managed by the

same person who in some cases is also the owner, |
Farms operated by owners themselves mainly with
family labour fall under the latter class,. Any

way, the tenant farms are obviously better

placed than the cropper farms with regard to

the supply of working capital, as evident from
high value of capital investment and this is
quite natural in view of the larger size of the
tenant farms and the better financial position
of the tenants in comparison with the croppers.
But even then tenant farms look very poor
against the average farm in Scotland. In
Scotland, the value of working capital invested

per acre of average farm of all types was £16.9,
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These figures, as for Scotland, given on last
page, dC nov, it must be remembered, accurately
reflect the real situation in une matter or

mechanisation in as much as the value of working

! capital has been averaged for rarms of all types

| including those which do not, by their nature,
stand much in need of mechanisation. 1L,
however, figures are worked out for arzble and
mixed types of farms, the volume of working
capital would be presumably much greater. These
two types, it should be mentioned, account for
almost 99 per cent. of a2ll farms in India. Any
way, it is obvious that mechanisation demands a
very large amount of capital investment, zn
amount much larger than the present volume of
investment of working capital in farms in Indisza,
The figures for West Bengal, needless to add, are
here being taken as representative of India.

Turning to the point of the financial

position of particular class or classes of
farmers from the point of view of requirement

' for mechanisation, it is noticeable that where
taken solely O a per acre basis, tenznt fzrmers

would seem in fact to be financially capable of

mechanising their farms, This assessment emerges
from the figures on investment that working

capital per acre (bullocks and implements) amounts
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to £8 in case of tenant farms and thus it is
!higher than what is required to mechanise a farm.
iTo mechanise a farm under Indian conditions
Bhattacharjee (10) calculated that it would re-
!quire investments at the rate of about £7.5 to
?£8 per acre, But, at the same time, the size
of such tenant farms needs to be at least 40
| acres or more in order to make such capital in-

| vestment in mechanisation economically justified.

is very small, It has been surveyed that in
IWest Bengal farms above 33 acres in size form

| 0.2 per cent, of total farms and account for
1.7 per cent, of the total farm land. Further-
more, these farms are small, scattered ana
fragmented, average size of farms range from 5
to 15 acres, So, even in the case of tenant
farms, the average "Tenant Farmer" cultivating
his 7.53 acres of land would not be able to
spend, say £600 at a time for buying a tractor
and accessories, Yhe temnt farmers are better
off than the 'cropper farmers'. For the aver-
age farmer, mechanisation is thus something be-
yond his reach. T'here appears to be also less

possibilivy that conditions of Indian farmers wil

be improved as much as to enable them to incur

Unfortunately, the number of such farms in India

1
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heavy capital investment in mechanisation within
any short period,
Even in Scotland, where farmers are far
more resourceful and wealthy, they are under-
going financial strain in order to cope with

the increasing financial requirement for the

necessary investment in mechanisation, But i
banks and other such agencies are their available
source for obtaining credit and they, in fact,

| meet a substantial portion of requirement.

| Conditions in India in this respect are so |
different that they are hardly comparable with
that of Scotland. The income of the average

farmers is too much below the ecomomic unit to
offer him any possibility of mechanising his

farm, There remains nothing which can be

called savings at the end of the year, The

credits that are available with a high rate of
interest from unscrupulous moneylenders are |
mostly used to meet the requirements for con- !
sumption needs. While practically no credit
is obtained for productive purposes, 58 per cent,
of the farmers in Hooghly district and 68 per

cent., of those in 24 Parganas district of West

Bengal reported by Farm Management Enquiry
Committee (23) are in debt.
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Against this background the scope for
mechanisation of individual farms appears to be
extremely limived, But it is no exaggeration t¢
say that the most important single factor in
promoving economic development is the country's
readiness to develop and apply technology to
processes of production, oome wgys and means
must therefore be Iound to implement any schemes
of mechanisation, Vifferent propowals and
schemes have been so far offered by a number
of experts: the idea of co-operative ownership
of capital and co~operative investments is one
of them. The idea of co-operative approach to
the financial and technical aspects of mechanisa-
tion sounds sensible and effective in an
economically under—developed and densely popu-—
lated country like India. The Royal Commission
on Agriculture in 1942 (21) also recommended
that successful implementation of schemes of
mechanisation lie only in co-operative efforts.
In its report it stated: "The use of large scale
machinery such as steam tackle and motor trac-
tors and indeed every form of power machinery is
beyond the means of a small cultivator himself
in the present condition (i.e. scattered and un-
economic holdings, his poverty, etc) and the

only hope of placing it within
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his reach, is by co-operative efforts". The
Planning Commission of the Government of India
in 1956 formulated a scheme (24) of co-operation
in the mechanisation of farm practices and
accordingly some substantial move has been al-
ready taken in this direction, It appears to

be most likely that there is considerable

scope for mechanisation of farming and agricul- |
ture in India on a basis of co-operation, while

such scope is extremely limited on the basis of
individual efforts, |

It is also worthwhile to consider that

contract use of machinery on the model in use _
in Sweden, Noray and also in Scotland (during |
war time) might be useful.

TECHNOLOGICAL CONSIDERAULOQONS

Adoption of mechanisation helps the farmers
to increase producvive efficiency of agriculture.
It hastens the rapiaiiy; or work, completes the
different agricultural operations in time and
minimizes weather hazards and thereby offers a
guarantee of production, Opinion, however,
differs on this point. One school of thought
argues that the use of tractors or engines may

not themselves necessarily lead to efficient

tillage although improved implements may

ultimately be responsible for it. It is
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suggested that under Indian conditions, improved
implements drawn by bullocks are perhaps more
suitable than those drawn by tractor power. The |
whole issue is vital since the very usefulness of
what we call mechanisation is questioned and thus
it needs to be discussed further.

To start with, Bomford (11) Chairman,
Tractor Users' Association of Great Britain,
presented a calculation showing that a medium
sized Crawler tractor can increase output about
eight times greater than what a team of three
horses can normally do. this calculation is
derived from the assumption as he stated "the
ploughman with his three horses team controllea
three horse-power, When given a medium sized
Crawler tractor he controlled between twenty and
thirty horse power. His output therefore went !
up in the ratio of about eight to one". The
figures may or may not be acceptable by all as
very accurate but it is likely to be agreed by
all that tractors are capable of drawing heavy
implements which, in turn, for example, pulveriz?
the soil and perform inter-culture operations
more efficiently and thereby increase yield per
univ, This view is specifically supported by
Gray as Bhattacharjee (10) quoted: "The

agricultural machine like the industrial,
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J represents a new, more rational, combination ot
1

the simple components of an operation originally:
performed by man. It does away with the
quantitative or qualitative limitations of the
human body, Efficient tillage machinery
accomplishes more effective cultivation result-
ing in a larger product per acre". But opinion‘
differs substantially on this point. '
Wright (74) who was well known authority in
agricultﬁral engineering in Britain, for exampler
argued: "One might go further and question ‘
|

whether tractors or engines have yet accom-

| plished anything in any branch of farming which

| could not, in theory at any rate, have been done|

i simply by using larger teams of horses. Nor is
Lt”é&nprobable that the most genuinely economical
ploughing ever accomplished by any means is that
done in Australia with teams of eight or more
horses pulling multi-furrow ploughs", There

is much truth in the argument of Wright's so
far as the production side is concerned, but

two other important points need to be considered
at the same time and which are not referred to.
In the first place, it is perhaps much easier

to handle and to maintain a tractor than that of

a team of eight horses, It is also less likely

that maintenance of eight horses costs less than
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that of a tractor. Secondly, lands devoted to
the production of horse feed can be released for
the production of human food when horses are
replaced by the introduction of mechanisation.
From the economic point of view, use of horse
plough instead of mechanical plougn does not

therefore appear to be a very sound proposition.

Moreover, from a technical point of view it is
to be remembered that modern machinery like
combine-harvester can never be drawn by bullocks

or horses, Application of mechanical power is

necessary to operate modern implements and can
never be drawn by others except tractors or |
other engines, .

India is, however, a different case, Here
inadequate capital resources along with other
inhibiving factors retvard every attempt of
mechanisation. For the time being atv least, a
suitable way of increasing the efficiency of
cultivation is more likely to be through the
introduction and uses of light machinery and
improved implements such as mould board plough
drawn by bullocks. As already discussed, that
to buy a tractor for the purpose of drawing

heavy machinery is beyond the means of an aver-

age Indian farmer, But it does not mean, in
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any case, that tractors or engines have not got
any advantages over the bullocks or horses in
rendering an efficient cultivation. Advantages
of mechanical cultivations both from technolo-
gical and economical points of view are undoub-
tedly more obvious than that of cultivation

performed by animals, Examples can be quoted

from western countries where mechanical culti-—

vation has been proved to be superior in every |
respect to the cultivation performed by animals.|
Advantages of mechanical cultivation are being
realised and appreciated in India as well,
although the introduction of sucn mechanical
cultivation vo Indianagriculture needs to be

well planned and co-ordinated with all aspects

of national economy.
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Summary

Although India is basically an agricultural
countrj, agriculture as is practiced today, is
still on subsistence level, The methods of
production are primitive, resulting in low out-
put per unit area of land and per man,

To cope with the development pace of
western countries and to solve her own food
problem, India needs to increase her agricultural
productivity. To reach the same goal, it is a
matter of urgency to develop and apply modern
technology to the processes of production.

But in a country like India where labour
is already surplus, constituting a2 serious un-
employment problem to the extent that some 2.8
million workers are already unemployed and an
average Indian agricﬁltural worker gets paid
employment for only 7 months in a year, the
application of modern technology, such as the
introduction of large scale farm mechanisation,
is likely to aggravate the problem further.
There is no likelihood that the non-agricultural
industries would be expanded at such a rate as
to absorb by far the major portiom of surplus
labour, In contrast, the magnitude of un-
employment is likely to increase further and it
is estimated that it will amount to 5.8 million

persons in ruralareas by 1961, Opportunities
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to provide employment to additional workers it
displaced by mechanisation are thus remote,

According o the estimate of Bhattacharjee,
such mechanisation of agriculture is likely to
push out as many as 60 per cent. of the working
population in agriculture, It is therefore
obvious that under existing conditions, I1ndia
would hardly be able to stand the full strain
of large scale mechanisation without attaining
social or economic disorder.

From the economic point of view, the
financial capacity of an average Indian farmer,
whose yearly net income hardly exceeds £25 or
£30, is too low to offer him any possibility of
mechanising his farm himself,

The average size of holdings (ranging from
5 to 15 acres) are also too much below the aver-
age economic unit to make the capital investment
in mechanisation economically justified.

Against this background, the scope for
mechanisation of individual farms appears tTo be
extremely limited, but it is no exaggeration o
say that the most important single factor in
promoting economic developmengﬁ'%vékg country's

readiness to develop and applyﬁtechnology to the!

processes of production so as to increase
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productivity which is now urgent, The applica-
tion of such technology to the processes of
production, however, needs to be well planned
and co-ordinated with all aspects of national

economy.
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CHAPTER V,

PHOSPECT FOR THE MECHANI SAYION OF

1NDI AN AGRICULTURE

Scope for Mechanisation

From technological and economic point of
view, as discussed in the scottish chapters,

mechanisation helps the farmers to increase the

production. The net agricultural output, for
example, increased by 51 per cent, in Scotlana®
between the pre-war years (1936/37 to 1938/39)
and 1950/59,

The rationalisation of agricultural pro-
cesses which happen to be so successful in
Scotland in improving agricultural conditions

may rightly give impetus to other countries such

as India to follow the Scottish lines of approach,

In course of time, every country of the world ha:
to mechanise her agficulture in order to make it
more productive, A country like India which is
just at the threshhold of her economic develop-
ment has some advantage to take over and apply
modern techniques that have been worked success-
fully in more advanced countries like Britain

or U.S5.A.

But such an introduction of mechanisation

is a matter of long term planning, subject to

% Scottish Agricultural Economics, Vol., X, 1960,

-]
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future conditions of the country. At the

present moment the possibility of introducing
complex implements drawn by mechanical power,
appears to be extremely limited. The immediate
programme should therefore be to improve exist-
ing implements under bullock power rather than !
to attempt to introduce tractor-drawn imple-
ments, There is a considerable scope for the
animal driven implements and machines such as
ploughs, water lifters, sugar cane crushers,

threshers and by which more efficient cultiva-

tion can be expected. The improved tools are
also expected to be within the capabilities of
an average farmer to buy and to handle,

Although the scope for mechanisation of

Indian agriculture appears to be obviously

limi ted at the present moment attempts are to
be made to create conditions by which mechanisa-|
tion can be intrduced gradually. IH i mechanisa—;
tion is so planned and so regulated that it dis-

places only so much labour as can be easily

taken over by new indusivries to be set and no

more, the transformation will cause little dis- |

tress.
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Critical rxamination on the Present sScope

For Mechanisation in India

In certain fields there is undoubtedly a
considerable scope for successful application
of mechanical power to agriculture, even atv the
present moment, Apart from reclamation of
waste land, mechanical power can be of much use
to meet the seasonal labour shortage, Another
striking feature is that although India stands
high in cattle population there is actually a
shortage of draught cattle, This sometimes
affects agricultural cultivation adversely.
liechanisation can play an importani role TO
make up the scarcivy of draught animals, It
is interesting to assess such scope for mechani-
sation in India and to do so it is necessary to
study the situation in detail.

In the very beginning of the discussion it
should specifically mentioned, however, that
whatever the scope might be,every attempt at
mechanisation in India has to be pursued in
accordance with local conditions, To proceed
with the discussion further it is suggested that
the following are the prospective fields where

mechanisation could play a profitable role:
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(I) Bringing in more areas under cultiva-
tion by reclamation o+ Egﬁdﬁiﬁfiu U“T?é‘
(II) To meetv seasonal labour shortage.
(III) sShortage of draught animals.

(IV) Co-operative farming.

(I) Bringing in more areas under cultivation

In India there are millions of acres of un-
cultivated land. Tractors can most success-
fully operate in these areas to reclaim the land.
It is estimated that present food shortage is
likely to be made up ir this land is reclaimed

and put under culvivation, A detailed ais-

i

cussion has been made on this point in ¢~5“”f@gif
~.ing section. (217)

(II) Seasonal Labour shortage

The whole issue of introduction of mechanisar
tion has been so tar discussed on the basis of the
facts that there is no dearth or labour in India,
Apparenily it reflects thai mecchanisation has no
field or operation so far as the labour aspect is
concerned, But critical study on the labour
situation throughout the year reveals a rather
striking picture. There appears to be a sub-
stantial shortage of labour in certain seasons
and for certain agricultural operations.
Bhattacharjee (10) reported that "during the

. . . . *x
sowing and harvesting times in Kharif ™ season

# Knharif: Summer

g&w&[ "
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there is shortage of labour caused by a heavy
demand and resulting in a temporary increzse of
about 50 per cent. im agricultural wages". Find-
ings of the Indebtedness Enquiry (8), conducted
by Sriniketan, Visva - Bharati University, Indisa,
showed a significant shortage of labour in
Berbhum district of West Bengal during harvesting
period of paddy crop.
TABLE 42
LABOUR SUPPLY AND KEQUIREKENT FOR
HARVESYTING CF AkAN PADDY IN

BiRBHUM - W. BrHGAL

Period of Regquired Available Shortage (-)or
Harvesting  Number of Supply or Surplus (+)
Workers Workers
15 days 385,12C 247,868 -140,252
21 days 277,228 247,868 - 25,360

Source: Hursl Indebvedness in Birbhum,
fest Bengal.
Visva — Bharati Economic Research
Publication Ho. 4.



performed and which, in turn, affects the produc-
tion, For example, the intervals available for

preparation of seed bed and sowing Khariff crops

in sowing, is of material importance in J

\
According to its report (Table 42) the number of
persons engaged in agriculture amounts to 247,868i
whereas total labour requirements for harvesting :
Aman paddy as calculated on the basis of 9,39 man;
days required to harvest one acre, amounts to I
277,228, This estimate is based on the assump- i
tion that harvesting is to be completed in a
longer period of 21 days, i.e. three weeks. 5% i |
the harvesting is to be completed in 2 weeks time,
the requirement of labour would have amounted to
388,120, It therefore appears that unless the
harvesting operations are spread over more than

21 days, there will be a shortage of labour in

Birbhum, iith a three week harvesting period, !
the shortage of labour amounts to 29,360 persons

or about 12 per cent., of the supply or 11 per |
cent, of the demand.

The above facts and figures clearly show a
distinct shortage of labour at a particular time
of a year. This shortage of labour, on many

occasions, delays the agricultural operations duly

is often very short and delay, even of z few days
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determining the stand of the crop and finally its
yield, Similarly in rabi® preparation, parti-
cularly when sowing is dependant on stored rain
moisture in the field, the area sown, germination
and the successful growth of the crop depend on
how quickly the farmer is able to finish the sow-—
ing operations on his holding because the land |
loses moisture very frast during that period.

The application of mechanical power in these

occasions to complete the agricultural operations
in time will be of very significant use, Lhere
is wide scope for the introduction of mechanisa-
tion in these respects. But here again the only
possibility to use mechanical power is through
contractor's service or through co-operative
agenclies, Contractvor's serviCe.appearé tTo be
befitting to Indian conditions. It will offer
an average farmer the benefit of expert centra- :
|
supervision ana all the advantages of mechanised ‘

cultivation without increasing heavy expenditure

in purchasing costly machinery,

% Rabi: Winter.



211,
(I1I) Shortage of braught Animals

1t is striking to note that while India ranks
high among the countries of the world in cattle
population, she suffers chronically from a short-
age of draught cattle., The cattle population in |
India amounts to 158,9 million and out of that
working bullocks amount to 58.41 million, although
the same number of bullocks does not appear to be
sufficient for the agricultural requirement. In-
sufficiency is such as reported by Farm lianagement
Survey in West Bengal (23) that one-third of the
farms do not possess any draught cattle at all,
as a result of which agricultural operations ,
suffer considerably. ;

Scope for the introduction of mechanical
power to substitute the shortage of bullocks is |
therefore likely to be‘considerable. Even the
existing draught cattle can be replaced by mecnaniL

|
sation without any hermful effect, It would pro-

|
vide an opportunity in that case, to release land |

for food production, 1t is argued that there are

|
difficulties in the way of replacing cattle by
|
mechanisation in India (17), but the fact is that
the replacement of animals by machines and loss

of farm-yard manure has nov led to any harmful

effeci at all in Scotland. On the contrary,
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mechanisation in ocotland has added more land for
food crops by releasing land needed for the pro-—
duction of fodder for horses.

(IV) Co-operative approach to Farm Mechanisation

Co-operative approach to farming has been
already pointed out as a suitable way for the
successtul introduction of mechanical power to
Indian agriculture, Co-operative farming
basically implies mutual assistance ana pooling
of individual resources for the benefit of all,
encouraged.botn by private and state initiative,
It also includes joint purchase and use of
different machinery and sometimes joint cultiva-
tion, although land and means of production
remain the property of the individual farmer.
Co-operative system of use of machinery and
cultivation was remarkab%g successful igziome of
the European countries which might serveAimpetua
to India to follow it. |

Quoting the report of the Intermational
Review of Agriculture?Sayanna (54) described
a brief history of the growth and functions or
co-operative societies in some European countries
in pre-war period as follows:

There were about 30,000 agricultural syndi-

cates or general agricultural co-operative

‘ societies in Europe in 1938, In addition to
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these, special co-operatives are also found to
fulfil the same needs, e.g. there were 283 co-
operatives in kstonia and 400 in Finland for the
use of machinery, 670 threshing co-operatives in
France and 800 in Germany, 286 co-operatives for
machinery in Latvia, 133 in Iithuania, 460 in .
Switzerland and o4 in Yugoslavia, In many cases
the State has a recognised role in the matter
either by way of giving subsiaies or by provision
of loans at concessional raves, regulation om
manufacture ana import or agricultural machinery
with a view to meev the requirements or the small
farmers, The Minisuvry of Agriculture in Hungary

%-pe: Ccent, cost of animal drawn machines

bears 3%
ana 66% per cent, cost of mechanical equipment
operated by hand. To ensure satisfactory quality
of the machines, a law was enacted in Latvia for
the inspection of agricultural machines manu-
factured or imported. State aid was also given
for establishment of machine depots for manufac-
ture of machines suitable for small farms or the
specified types. To illustrate the extent of
mechanisation of small farms it may be mentioned
that according to the investigations made in
Denmark in the year 1932-33, on farms with an
‘area under 10 bectares, there were machines,

instruments and other implements valued at 235
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crowns per Kectare; on farms between 10 to 20
&Bctares 193 crowns per &ectare; between 20 and
BO-Kectares 152 crowns; and on large farms be-
tween 30 and 50 ﬁﬁctares 128 crowns per @@ctare;
and broadly on large farms the value of implements'
was assessed at 112 crowns per ggctare. On the
islands 35 per cent, of holdings of less than 5
Kgctare were noticed using sowing machines;
roughly 40 per cent. of farms with an area of 5
to 10 &ectares used reapers; 30 per cent, of
small holdings between 1,7 and 3.3 &ectares had

threshers, This widesﬁﬁead use of machinery in
Denmark in relation to the cultivated area is
attributed to the existence of small and medium
sized farms,

In Britain, the Co-operative liovement in
farming has also been intensified in recent years
through individual initiative and Governmental
support. Co-operative uses of machinery through
Machinery Syndicate have been proved to be effec-
tive and ideally suited to ﬁ?e comparatively small

AUEC,
farmers, The firsT:.,,L achinery Syndicate (43) was

-

set up in Hampshire in 1955 and the movement has
progressed so that today there are some 82

syndicates in different parts of the country.
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the Govermment has given much encouragement
to the progress of organisation of farmers!
syndicaves for the co-operative use of machinery,

'he Government now intends to make a (32) one-

third capital granv wowards expenditure incurred
in future by landowners or farmers when they pro-
vide buildings to house machinery and grain dry- |
ing and storage ¢quipment for use by machinery
syndicates.

What is reflected from the history is that
introduction and practices of mechanical cultiva-
tions are possible and economically justified to
increase the productivity even on small holdings,
if the idea of co-operatives catches properly

the imagination of small holders. In India,
where increase in productive efficiency is so
urgently required that immediatve introduction of
mechanical cultivation appears to béAonly effec—- |
tive way to achieve it but at the saﬁe time since
small holdings and meagre financial resources of
holders staﬁd as main obstacles to implement ij,
A scheme of joint purchase and joint use of
machinery appears to be the only way of introduc-
ing productive mechanical cultivation to Indian

agriculture, Scope for the introduction of
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mechanisation through co-operative efforts is
therefore wide and prospective. Fortunately
some progress has already been made in this
direction and that has been discussed in the

foregoing section,

PROGRESS OF MECHANISATION IN INDIA '

Attempts have been made in India to intro-

duce mechanisation to Indian agriculture since

the end of the first World War. In 1919 several
wealthy farmers began to adopt modern methods and
several tractors were purchased. The benefits
that accrued were negligible and when the depres-
sion came the tractors were left vo rusw. In
those days the price of the crop did not even pay |
for the oii the tractor consumed, In 1932 the
protection given to the sugar industry producea
the necessary incentive for intensive culuivationl

vane growers needed deep tillage instruments and

bought tractors for the purpose. Once again
attempts were made at mechanisation in Bombay,

Hyderabad (Daccan) and sind, but these attempts

made by individuals were isolated and never fruit

R

Ffal, Government appeared to be still not
interested on the issue of mechanisation.

It was only since the outbreak of World War

II attempts were more systematic and planned,

made by individuals and private agencies. The
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Government also started taking much initiatives.
It received further impetus from the problems
which cropped up after the war and the Rad-cliff
award concerning rehabilitation of ex-servicemen
and refugees,

Central Tractor QOrganisation

A programme of extensive mechanisation was
started with the installation of Centrsl Tractor
Organisation in 1946 (46) and this became a very
effective body in-accelerating the growth of
mechanisation in India, It first started its
operation in 1947-48 with about 200 old tractors
purchased from the American Army disposal. 1t
was assigned at the time to reclaim about 3
million acres of weed-infested lands of the
States of U.P.,, M.P, and Bhupal in the course of
7 years. Between 1949-50 and 1950-51 the Central
rractor Organisation further procured 240 heavy

Crawler tractors from American Army disposal.

Having a strength of about 2,000 persons,
the Central Tractor Organisation operates today
a large fleet of heavy tractors for agricultural
purposes having ls units, 3 divisions, 2 base
camps and more than 270 heavy Crawler tractors,

' the workshop of C.T.0. in Delhi manufactures
' spare parts and servicing of many vehicles.
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A Tractor Training Centre has already been estab-—
lished in Bhopal and it is proposed to establish
one more centre in order to provide opportunities
for training for mechanics and drivers. Early
in 1957 the Indian Agricultural Research Institute,
New Delhi, assumeé]responsibility for trying out
foreign implemenvs on itvs farm to determine their
suitability to local conditions and those con-
sidered promising are sent to the State Director-
ate of Agriculture for further field trials and
ultimate promotion.

The Government of India has also taken a lead
by setting up its own two large mechanised farms,
one in Jammu and Kashmir and the 6ther in Bhopal.
The purpose of establishing such mechanised farm
is also to demonstrate the merit of mechanised
cultivation to local people, apart from increasing
its own productive efficiency.

State Tractor Organisation

The Central Tractor Organisation undertakes
only reclamation operatiom and its activities have

been limited to four States where large blocks of

land were available,

The responsibility for gettving the newly re-—

claimed land actually cultivated resis upon the

State Governments. In the State Government of

Uttar Pradash four main colonization schcmes were
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successtully implemenied: gGenga Khadir in the

Meerut bListrict (where a jungle - covered tract

of nearly 47,000 acres of useless land have been |

cleared and sown): Tarai and Kashipore in tne

Naiwital district (where nearly 50,000 acres of

useless land have been brought under the plougn){

ana bunagiri in Almona district. I'nree moxre
areas, namely Manunager in Rampur district,
Bharasar in Garhwal district and North Afzalgarh
have also been selected for settlement. In
colonization areasjlands are alloégd only to
agricultural graduates, agricultural diplomat%}
political sufferers, landless labourers and dis—
placed persons from Pakistan,

Similarly, other States have iaken consider-
able initiative to reclaim waste land by their
respective tractor forces. Substantial work
has been already done and further progress is
expected to be made in future.

Reclamation of Private Waste Land by Owners

Themselves

For these schemes the State Government are
offering incentive like remission of land revenue
for the first year of cultivation, grants and
loan s for the purchase of equipment necessary

for cultivation.
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Achievement by Central and State Tractor
Organisation

During the first Five Year Plan period 1951-
52 to 1955-56 more than one million acres of
land were reclaimed through the Central I'ractor
Organisation and 1.4 million acres through State
Tractor Organisation, Besides this, about 5
million acres have been developed by cultivators
through programmes such as assistance for mechan-
ised cultivation, lending and levelling and re-

clamation of land by manual labour. Cs1:0.

also helped in the rehabilivation of more than
3,000 families of displaced persons from
Pakistan as well as political sufferers and ex-
servicemen in Tarai area of Uttar Pradesh, very
successfully where malignant malaria was com-
pletely eradicgted and jungle lands were con-—
verved TO prosperous agricultural farms,

During wne second Five Year FPlan period,
1956 - 57 to 1961-62, the Central Tractor
Organisation was scheduled to reclaim about
96,000 acres of fallow and jungle land and
ploughing up of about 14.9000 acres of land which
was previously under cultivation, ;

Iﬁ addition to that, the Central Tractor |
Organisation along with the State Tractor

Organisation and manual labour of individual



221 <
cultivator was entrusted to ecarry out reclamation
work of 1.5 million acres of land and improve-
ment measures over an area of 2 million acres,

GROWTH OF THE IMPLEMENT AND MACHINE

MANUFACTURING INDUSTRY

llanufacturing of agricultural implements
and tools is predominently i4r» the handsof the

village blacksmiths, The small manufacturing

industries were extremely unorganised and in-

efficient, Isolated attempts by individual

workers, agricultural engineers and others have
been continuing for the last foruvy or fifwy
years, but neither the scale of these attempts
nor their result can be regarded as very satis-—
factory. However, since 1950 serious attention
was given to the manufacture of improved agricul-—

tural implements when such equipment was needed

for agricultural extension projects initiated
under India's first Five Year Plan, the
Community Development Programme and the "Grow
More Food" Campaign,

As a result of the new development programmeﬁ
several new factories have been builv up in ;
rccent years. Information obtained from a

recent report (46) on Siructure of the Industry

reveals that India at tne present time has 62
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facuvories in the "large-scale" sector of the
industry, manufaciuring the following impiements
by "large-scale" units:-
(i) IMachinery for seed-bea preparatioa.
(ii) Seeaing and planting machinery.

(1ii) Inter-culvivation macninery, ridges,
ete,

(iv) Harvesting and threshing machinery
(v) Dairy machinery,
(vi) Irrigation machinery.

(vii) Terracing and soil conservatiom
machinery.

(viii)Agricultural processing machinery

(ix) Plant protection equipment

(x) Machinery for storage and preservation|

These 62 large producers have an estimated
annual capacity of approximately 26,850 long |
tons in terms of steel.

Small-scale units have also been encouraged
and there are at present more than 350 such

establishments which employ about 5,250 people
according to the Planning Commission of the

Government of India,

In addition there are at least 62,000
blacksmiths who produce simple implements for |

village needs.
Manufacturing of engines, such as diesel

engines and power-driven pumps, is progressing

gradually.
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While the information on production prior to 1954
is lacking, it has been estimated that annual |
production of diesel engines rose from 8,652
in 1954 to 23,200 in 1958. The second Five
Year Plan (1956/57 - 1961/62) provides for a
production target of 25,000 engines a year by
1960-61. Like diesel engines, the production
of power-driven pumps per year climbed up from
28,000 in 1954 to 75,960 in 1958, The second
Five Year Plan calls for a production target of
86,000 power-driven pumps a year by 1960-61.

Outlook and Potential

Demand for improved agricultural implement
is steadily rising. As the economic position

of the rural population advances by virtue of
the various proposals included in the second
Five Year Plan (1956-61) demand for improved
metal implements should grow. It is expected
that a planned increase in acreage under cul-—
tivation would also lead To greater need for
modern agricultural implements,

the vommunity vevelopment and National
Bxtension Programmes under the second Five Year |

Plans have glready influenced the trend of

demand for agricultural implements in India,

These programmes have a primary object of
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increasing agricultural production through the
introduction of new techniques. In the First
Five Year Plan period (1951-56) the programmes
were extended to cover 1,200 national extension
blocks, comprising 123,000 villages, having a
total population of 80 million, Under the
second Five Year Plan (1956-61), the National
Extension Service has served almost the entire
country, and not less than 40 per cent. of the
National Extension Blods are expected to be
converted into Community Development Blocks at
a cost of R.S. 200 crores (2.0C million pounds);

In view of the above factors, a substantia1;

annual increase in the demand for agricultural
implements appears to be likely. It has been
expressed by some American experts (25) that
India's development programme would create at
least an average yearly increase of 15-20 per
cent, in the demand of implements,

It has been reported that demand for im-
proved agricultural implements in some cases,
has increased so much that producers have nos
been able o cope with the increased demand
owing mainly to the non-availability of raw
maverials and the inadequacy of working capital.i
But in most of the other cases, such as tractor

and tractor-drawn implements, demand is seemingly
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restricted to a limited number of users,
primarily those who have large agricultural
holdings. But due to the reecent legislationm
aerxeag Ainel,
for ahﬁﬂh - .. there would be no sucu big holder
in future. The imposition of ceilings applies
to those who have large @n¢4S of land under
possession, The level at which the ceiling
applies, of course, vary from State to State,
depending upon class of land and other considera-
tions, from 30 acres up to 50 acres in former
Madhya Bharat, but in any case it does not
appear to be large enough for maintaining a
tractor, The extension of co-operative farming
appears to be the only favourable solution in
this condition, Some progress, i.e. joint
pooling of land and joint management has been
‘already achieved and further progress is
expected in future, Planning Commission of the|
Government of India in 1951 and 1956 has also
laid much emphasis on the development of co-—
operative farming. It has now become essential
that co-operative farming should be developed
as rapidly as possible and it is there that the

scope for mechanisation lies.
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I'he Tractor Situation

until very recently, India did not have
any agricultural tractor manufacturing plants.
kecently, however, tne Ministry of Defcunce,
India, in agreement with a Japaneese firm, has
undertaken the task of manufacturing tractors in
Indian Ordinance factory and the first six manu-
facturea in the ordinance tactory have been
brought into use on a land reclamation project
in the State of West Bengal. The tractors
that are operating in India until now are mostly
imported trom foreign countries such as Britain,
U.S.A., U.5.5.R., and Japan. The rest &ne
assembled in India butv all machinery parts are
imported.

The Government of India has also authorised
three firms to produce annually 4,000 - 5,000
tractors. Another local company was licensed in

€q b unonl—
1959 to manufaeturedf r earth moving and land
reclamation operations in collaboration with an
American firm. These Indian manufacturers
woula at some ivime go into scheduled production,
although few Indian made tractors have already
been brought into use.

India, however, is up till now, one of the

least mechanised couniries in the world.

Although no recent Indian machinery statistics
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is yet available, figures relating to populationi
in different years (Table 43) shows that India
possessed only 33,700 tractors in 1957, The.
number looks very small indeed in comparison with
that of America and Western European countries, ;
If the number of tractors per 1,000 ha. culti- |
vated land is taken as an index of the degree
of mechanisation (which is of course a very
rough index) India's position comes out as a

possessor of 0.2 tractors against that of

Scotland's 28.08 tractors®

= Relates to machinery Census Figure of 1956,

since no Machinery Census was taken for the yesar

1951.
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TABLE 43

ABSOLUTE NUKMBER OF TRACTORS AND NUMBER OF

TRACTORS PER 1,000 HA., CULTIVATED LAND

Trac— Trac-
tors tors
1955 1957 per per
1,C00 1,000
Ha, i3 ha, in
1955 1957
Scotland 46,179% 51,4055 25.2% o28.08"F
India 24,855 33,T00 G.2 0.2
West Germany 447,172 619,000 V52 B 43,4
U.0.4A, 4,450,099 4,620,000 10.0 10.4
France 33'(,00Q 530,000 10.0 15.8
Netherlands 39,155 57,600 17.0 25.0

% Relates to 1954 figures

%% Relates to 1956 figures.

(In Scotland, Machinery sStatistics for 1955 and

1957 were not taken).

Source:1 !'Mechanisation and the Small Farm' by

F. Coolman and H, Williams, Published iz

"Mechanisation in Agriculture by“

J. L. Mei]

II. Agricultural Statistics for sScotland.
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In this situation, India needs to strengthen
her stock of tractors rapidly. The need is so
much as lMemoria (46) estimated some time back
that for the development of waste lands alone
there will be needed in Indis about 25,000
tractors if calculation is made on the basis of
one tractor for 400 acres, Urgency of the
situation has also been expressed by the Tractor
Commi ttee, The Committee measured the increas-
ing demand for tractor and tractor-drawn imple-—
ments and reported that need of India by 1960-61
would be at least 5,100 tractors;Mm/Cluiukh¢~

The Government of India, on the basis of
the recommendation of the Tractor Committee,
has vaken the present move of manufacturing

tractors in India.
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CO-OPERATLVES

the movement of Co-operation in different
farming practices in India was started a long
time back but, so far, has proceeded without
much success, although there are at present
about 2,000 (24) co-operative farming societies
funciioning in different parts of the country.
But it is insignificant in relation to the needs
of the country. The reasons for this slow
movement are manyfold, On the one hand there
is a strong individualistic attitude of the
Indian farmer which does not provide the
psychological condition necessary for the
voluntary transition to co—operative farming on
a large scale, On the other hand, there is a
lack of proper approach on the part of Govern-—
ment officials to pursuade the farmers to follow
the co-operative lines, On the whole, co-
operative farming does not still appear Lo have
caught the imagination of farmers and conse-
quently the progress nas peen slow,

But the country needs to come up from unis
stage t0 & svage of vigorous agricultural de-
velopment and this can be successfully attained

through the efforts of co-operation in different

activities concerning the agricultural industry.
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There is no vital reason why co-operative

systems in the field of agricultural operation,

which were soO successful in introducing mechanical

cultivation to the countries of small peasants!
farms such as Estonia, Lithdzia, Denmark etc.,
will not succeed in India where conditions,
sucn as small farms, are notv much aifferent.

On the realisation ot tho. prepondering
importance or co-operatvive systems, The G;vern-
ment ot India nas riamed owt different schemes
for the development of co-operative farming as
follows: -

buring the first rive Year Plan period a
number of suggestions were made 1o encourage and
assist small farmers to.group themselves volun-
tarily into co-operative farming societies,
Each society would have its own tractor which
woula plough the land of each member with the
result that the lana then remaining uncultivated
would be brought under cultivation. Planning
experiments were recommended with a view to
envolving suitable methods and techniques of
co-operative farming under Indian conditions.

The second Five Year Plan also laid down
different well planned schemes for the develop-

ment of co-operative farming.
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These plans have now been implemented with
certain degree of success, Attempts are being
still made to make it more successful. As a
result of this, co-operative farms are now in s
better position than before. They are now
assisted by technical experts and necessary
financial aids are provided by the Government
and other different agencies, While leasing
out the reclaimed lands by the Government, pre-
ference is first given to the co-operative farm-
ing societies, Another important function that
the Government now performs is to assist finan-
cially and technically to develop non-agricul-
tural employment opportunities for members of
the co-operative farming societies and others
associated with them,

The Govermment has-also taken effective
measures for land reforms such as Zamindar:
Abolition Act and Ceiling on large holdings.
Provisions have been made to re-organise the
surplus areas available after the imposition on
the ceiling agricultural holdings on co-—-operative

lines and, at the same time, to encourage the

* Zamindar: Tandlord.
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holders of below the basic economic unit to be
grouped into larger units of operations through
co—operative acitivity.

With the growth of co-operative farming
societies and the development of co-operation
in various non-farm activities, the rural economy
is expected to be stronger, This will, in
course o1 time, 1T is hoped, provide a diversity
of occupations within and outside agriculture,

A stage will eventually come when itv wilil be
within the means of a farmer or a group of
farmers vo inuvrcduce improved implements and to
utilize power with a view to modernising agri-
culture.

ECONOKLICs OF MECHANI SATION

One of the main impulses to mechanise in
most countries of the world is derived from the
experiences that mechanisation is one of the
methoas of reducing unit cost, more specifically
labour cost,

The possibility of such reduction in labour.
cost under Indian conditions, however, raises a
controversy. The progress of mechanisation is
retard&d where there is cheap supply of labour
which is again one of the unfortunate consequences
of over-population. India is well known as a

chronic sufferer from this malady. The extent
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to which mechanisation will be profitable is a
matter of cautious and ceareful calculation.
While there is less scope for any economic#fﬁ;ﬁu

from mechanisation at national level due to a
nunber of reasons, such as abundance of family
labour etc., individual farm or farms which can
afford to mechanise agriculture anl expected to
derive benefit from it, this expectation is
based on the assumption that at present, when
agricultural wages in India have increased
tremendously in comparison with pre-war level,
and when the efficiency of labour in India on
the whole is not improved upon the pre-war
standard, mechanisation is likely to be profit-
able proposition, at least for farms which can
use medium sized tractors. The cost of a
tractor ploughing (65) as calculated under Indian
conditions amounts to nearly #10 per acre com-—

bullock
pared with the prevailing rate of F15 for/plough—
ing an acre of land, it is obviously much
cheaper.

It will be worthwhile to quote here few

case studies in this conneciion, rable 44
prepared on the basis of statistical information
provided by Subbaraju (65) shows that the cost
of work and the capiial outlay for power farm-

| ing, as compared 1O animal power, is much less.
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TABLE 44

COMPARI SON OF COvwS BY TRACTORS AND BULLOCK POWER

Particulars

Ploughing by a 40 H.P., Tractor
with a Mould Boara Plough

Ploughing with 40 Pairs or bullock:
kEquivalent to 40 H.P.

1, Capitval Outlay

. Depreciation per year
. Interest

. Running Expenses

£\ N

5. Repair

6. Labour Charges

Total operating Ccosts per year.
including interest and
depreciation , running expenses

I'ractor and Implements,.£1,825
5 year's life...........& 363
IS U PR T, S48 S ans e aliNe s £ 13
Cost per hour: -

2 gallons fuel oil....4s.

% gallon lubrication..Zs.
1 10, Ereate.... . ssseeoBs
MisC.eovenn

Cost per houXr..ssee

.l......'l.lst

l.9S-

per Year of 2,000 hours

Of WOrKing, ..ecsee'e+8300
@ 1ls,6d. per hour and for
2,000 hours of working in
B FEAL s i o v s wvineeniveeblot

Driver @ £7 per month and
cleaner @ £2 per month for
1year......-.............£108

At £30 each bullock....£2,400
10 years life..........£240
4‘P-co.- -o.£’ 96

® s 8 8 8 9 00 B@ a0

Fodder @ £2,.15s,

pair of bullocks and per year
® 00£1’32o

per mouth per

PO 40 DAITHE, ¢ . vsvon

@ 15s. per set of implements and
for 40 sets..... BB AR B

30 men for 8 months and 10 men
for 12 months at £1.75 per
11003 g 3 o AN SHL o e BOD0D

e ® o 0 % 0 a8 8 B

repair and labour charges £1,596 £2,316
Total anticipated output of work at li acres per hour and for

2,008 hours of working in a

year.......29000 acres 3,000 acres
Cost per acre £10 215

source: ' Mechanisation of Indian Agriculture' by V, Subbaraju, Published in "The Indian Journal

of Agricultural sconomies", Vol, 1V, No., 1,

March, 1949.



236.

Some interesting points emerge from the
Table. Iln the firsi place, it is significant
to note that bullock farm is more capital in-
tensive than mechanised farm, The capital in-
vestment in case of bullock farm amounts to
£2,400 whereas the same investment amounts to
£1,825 in the case of mechanised farm, A
further breakdown of the Table presents some
interesting features, Requirement of labour
which amounts to 30 men for 8 months and 10 men
for a whole year in the bullock farm has been
reduced to only 2 men (1 driver and 1 cleaner)
in the mechanised farm. This has accounted a
net saving of £522 on labour item alone,
Similarly cost of bullocks and meintenance are
much higher than that of a tractor, These
have resulted in a cheaper cost of production
per acre in the case of mechanised farm (10)
then that of bullock farm (Z15).

Agarwal (3), in discussing cost of wheat
cultivation per acre on mechanised and non-
mechanised farm, showed that the cost of wheat
cultivation per acre is only £12,3.9d4. in a
mechanised farm, whereas the same is £23,0.6d.
in a non-mechanised farm, In this particular
case, mechanisation economises the cost of

cultivation per acre by £10.
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Mechanical power appears to be effective
in reducing the 6perational CostTs not only in
tillage works alone but in other works such as
irrigation work, Cost of irrigation by power
pump as calculationed by Subbaraju (65) is sig-
nificantly lower than that of lhotes. While
irrigation by bullock costs £18 per acre, the
same cost £13 by power pumps,

the facts and figures illustrate that
mechanisation reduces the cost of production
everywhere and in almost all cases, Ferguson

feorm Algis
study all over the worldﬂgs Agrawal (3) states
that feplacement of animals by a tractor csn in-
crease income from 50 to 150 per cent. according
to the size of the farm. 1his economic aspecCt

of mechanisation will draw considerable attention

in course of vime and it is expecved thatv this

'will also be one of tne acceleraiving factors for

the growih or mechanisation in India,

In the western countries, as has already

' peen discussed, inventions and introduction of

' new machines economise the cost of production

' and simplifies many laborious operations which

were previously performed by manual labour. In

more recent times tvractors are being manufactured

'in Britain and Japan for small farms. It is

very likely vhat, in course of time, India will
also enjoy the benefit of mechanisation as

western countries are enjoying today.
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Summarz

At the present moment, the scope for the
successful application of mechanical power to
Indian agriculture, befitting to Indian condivions,
appears to lie in at least some fields such as re-
clamation of wasteland and co-operative system of
use of machinery and cultivation, Uses of
tractors and machinery service through contractors
or through co-operative agencies can be of some
use to meet the seasonal labour shortage during
busy periods such as sowing and harvesting etc.

Some progress has already been made in these
directions. During the first Five Year Plan
period (1951/52 to 1955/56) more than one million
acres of land were reclaimed through the Central
Tractor Organisation controlled by the Central
Government and 1.4 million azcres through State
Tractor Organisgtion, controlled by the State
Governments. During the second Five Year Plan
(1956/57 to 1961/62), a target for reclaiming and
improving a much larger area was fixed through
these organisations.

Several new factories have been built in
recent years to manufacture improved implements.
As the economic position of the rural population

advances by virtue of the various proposzals
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included in the two Five Year Plans, a substantial
iann.ual increase in the demand for the improved
agricultural implements appears to be likely.
The Government of India has recently installed a
tractor manufacturing plant in India. Three
otner private firms have also been authorised o
proauce 4,000 - 5,000 trzctors annually.

The Government has also laid much emphasis
on the development of co-operative farming with
the idea that in a country like India wunere
holuings arec small in size and the financial
capaciivy of an individual farmer is meagre, the
scope for the introduction or mechanical cultiva-
tion in order to increase agricultural produc-
tivity lies mainly in the success of the efforts
of co-operatives in different sections of the
agricultural industry. Co-operative farming
still does not appear to have caught the imagina-
tion of farmers and consequently the progress has
been slow, but the Government has taken positive
'steps in this direction. Small farmers have
‘been encouraged to group themselves voluntarily
Iinto co-operative farming societies in order to
' take the advantages of different fimancial aids

and technical assistance from the Government,

with a view to increasing production by modernis-

'ing farm practices,
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With the growth of co-operative farming
societies and the development of co-operation
in various non-farm activities, it is expected
that it will be possible for a farmer or a
group of farmers to introduce improved imple-
ments and to utilise mechanical power with a

view to modernising agriculture.
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CHAPILER VI

SUMMARY AND CONCLUSIONS .

1he modern era of farm mechgnisation in
Britain started with the invention and intro-
duction of steam power and uses of other improved

machinery to the processes of farm production in

the middle of the nineteenth century, butv pro-—
gress in mechanisation was slow througnoutv the
entire pericd. I'he progress, however, became
more rapid after the outbreak of World War II.
In Scotland, for example, the number of tractors
rose from 15,330 in 1942 by 273 per cent, to
57,189 in 1959. Horses have almost been re-—
placea by tracvors. In 1939 only 24 per cent.
of the total requirement of motor power was fur-—

nishea by tractors. In 1959 it rose to 96 per
cent, The number of combine harvesters and
other machinery also increased remarkably, Per
unit area basis, Scotland now possesses 13
| tractors and slightly less than 1 combine
| harvester for every 1,000 acres of crops ana
grass,
| The progress of mechanisation has nov, how-
iever, been uniform in all parts of Scotland. It
|is in the Eastern part of Scotland where crop-—
| farming predominates that the advance in mechani-
sation has been very rapid, buv in livestock pro-

ducing areas the progress has lagged behind,
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As to the effect of this on labour, the
reduction in the number of workers appears
rather low as eviaent by the fall of only 19
per cent, between the years 1939 and 1959.

But there should not be any surprise in it, It
is to be remembered that the net agricultural
output has also increased by 51 per cent, dur-
ing the same pericd, leading to the same degree
of rise in gross output per man, In other
words, it suggests that had there been no pro-
gress in mechenisation it would not have been
possible to increase production to anything
like the same extent, In the second place,
unlike manufacturing industry, it is difficult
to adjust the requirement of labour and
machinery to a definite formula from the point
of view of full employment, Fgrmers maintain
a larger number of employees than would

have been required if the work could have been
distributed uniformly throughout the year, In
the third place, mechanisation has been proved
to be more effective in reducing labour re-
quirement associated with crop production than
those associated with livestock production, as
evident from the greater fall in number of
workers in crop farming area but scotland.

as a whole, is a predominantly livestock
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producing country, the reason for less fall of
workers is therefore evident, In the fourth
| place, Scottish farming is still considered to be
in the first phase of mechanisation where the
|effect is to lighten work rather than to reduce
| labour requirement, In the second phase of de-
velopment, it will be possible to reduce labour
requirement more effectively.

bpecialised machinery, such as combine
harvesters, potato harvesters etc, have already
been proved to be very effective in reducing
casual labour requirement substantially.

Lhe make-up of the labour force has been
‘considerably influenced by mechanisation, leading
to the increase in number of skilled workeis,

Lasvly, it needs to be mentioned that the
reduction in the number of farm workers is caused
not only by pushing pressure created by uses of
mechanical power and machinery but by the pulling
;force generated by the increase in requirement of
labour by non-agricultural industries as well.
ﬁn Britain, the 'pulling force' started operating
!first, followed by the 'pushing pressure! later,

furning to the point of farm costs and

returns in recent years, the costs rose higher

than the returns. The cost of production for

|
every £100 gross income, for example, climbed up

el



244.

ifrom £16.6s. in 1945 to £93.7s. in 1960. While

the operational cost of machinery rose tremen—

'dously high, the costs in labour did not fall

proportvionately.

Ihe steadily rising costs of production and

total invesuvment, mainly due to increase in

mechanisation, and the tendency for farm incomes

to fall, as evident from the fall in net farm in-
comes from £40.6 million in 1954/55 to £38.5
million in 1960/61l, become steadily increasing
problems.,

rthe experiences of other countries, such as
U.5.4., however, suggest that the first effect of

mechanisation is to make work easier, but it often

increases the farmer's costs instead of reducing

Ithem. In course of time, however, it will be

possible to re-organise the farms to:take full

advantage of the machinery available and thereby

reduce the cost of production. It is therefore

expected that Scottish farmers will also derive

full benefits from mechanisation by re-organising

the farm planning in course of time.

i%duﬂuée AL |+ proved that

vractors and machinery can reduce the labour re-—

quirement and thereby cconomise the labour costs

substantially from the point of view of indiviaual

j
farms,
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'In bvcotvland, at least some of the benefits of
mechanisation have gone to the workers in the form
of lightening work and shorter working hours and
comforts.

In India, the conaitions are entirely
different. Although agriculture is the most
imporvant brancn of the natvional economy, account-—
ing for nearly 50 per cent., of the natiocal in-—
comes and employing 70 per cent. or vhe popula-—
tion, it is svill a "depressed" industry. The
output both per man and per unit area is low,
resulting from backward and primitive methods of
cultivation.

The application of modern technology, such
as the introduction of mechanisation, is there-
fore necessary to intensify production aud there-
by to improve the overall economic conditions of
the country.

But again, India is a quite different case
from that of any of the Western European countries.
It is an over-—populated country where surplus
labour itself constituted a serious unjgployment
problem, in addition to considerable unemployment
éproblem. Introduction of large scale farm
;mechanisation, under these conditions, might

mean aggravating the problem further. According

ﬁto the estimate of Labour Enquiry Committee,
i
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2.8 million workers are already surplus in rural
areas and the number is likely to riéeﬂfurtner to
the extent of 5.8 million personséby 1961, in
spite of the creation of employment opportunities.
in non—agricultural sectors. This means that
the non-agricultural industries are not likely
to develop at such a fast rate as to absorb all
surplus workers from the land in the near
future.

It is therefore obvious that the extent to
which mechanisation is desirable or will be pro-
fitable is a matter of cautious and careful
planning, From the financial point of view
also, the financial capacity of an Indian
tfarmer (whose net incomes hardly exceed £25 or
£30 per annum) is too low to offer him any great
possibility of mechanising his farm himself,
Mechanisation means a heavy capital investment
as a very light four-wheeled tractor with
accessories costs, for example, between £600 and
£700 and which is obviously beyond the financial
means of an average Indian farmer, Even in
Scotland, where farmers are far more resourceful
and wealthy, they are undergoing financial strain
in order to cope with the increasing investment
in mechanisation. From the point of view of

size of farms, the average size of
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Indisn ferms ( 1znging from 5 to I5 acres)
are also much below the economic uvnit tolmake
the capital investment justified.

Ageinst this backgrouna, it is obvious that
the scope for the introduction of larpge scale
mechanisstion to Indian agriculture is limited
at the present moment. Any abrupt attempt at
mechanisation could affect the Socio-economic
conditions =20versely snc interrupt the existing
balance anc¢ as the writér progressed with his
analysis it became increasingly clear that
the history of farm mechanisation in Scotlsnd-
even the relatively rapia pbwer—svitch from
horses to tractors- cen-not give any clear
cut guide &s to the speed or méthod of
introducing mechanissation in to agriculture in
India , althdugh  it-h$s=ﬁede it?cleai that the
increased out-put achieved by Scottiéh farms
could harély have been achieved without
mechanisation and more fooo must be produced
urgently in India.Tne exhaustive brek-down of
the Rix rxkzEmmzxi¥e total Scottish figures into

Regions (of largely) aiffering types) which

was necessary, disclosed that althoguh livestock

and dairy ferming were fairly well mechanised
in their own special directions (eg. milking
mechines) it was the Hastern part of Scotland

which is pre-dnminentlv an srahle forming
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area that deserves special attention in this
context. The spectacular progress of
mechanisaetion in the eastern part suggests
that the mechanisation is more effective in
arable farming then any other faxmirng type of
farming snd therefore the writer is almost
certain +that Indis which is predominantly
an arable farming country can certainly
take the cha nce of mechanising her
sgriculture with less possibility of feilure
inspite of the paradox of too many workers
already. It is gcod to have 2 steble policy
of employment but resistence to mechanisa-

tion means throwing out the pasaibility”yf
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the possibility of getting more food per acre

of land and more food per person, of an ever—
growing nation,

1t is argued that there are difficulties
in the way of replacing éwa%ﬂﬁattle by mechanisa-+

tion in a country like India, but the fact that |
|

the replacement of animals by machines and
loss of farmyard menure has not led to any |
harmful effect at all in Scotland. On the con—i
trary mechanisation in Scotland has added more
land for food crops by releasing land needed for
the production of fodder for horses. In India,
machines can be used to replace draught cattle
(2nd there is really a shortage of such cattle)
even without causing temporary human unemploy-
ment, and there is no contradiction that the

most important single factor in promoting |
economic development, is the country's readinessi
to develop and apply modern technology, includ-

LT

1ng mechanlsatlon,to'the processea af pre&u %ien.j-j

Iﬁ is argued someﬂégéé 1n Indis. that. a 1arga xn
team of horses or bullocks can do as much work
as =2 tractor or engine can accomplish and
therefrre there is no extra gein in switching
over from animal power to mechanical power .

Although the argument bears some truth in theory

st least it overlooks other two important
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consicerations . In the first place , it must
be remembered that it is much easier to handle
ena maixkain to meintain & tractor then a2 team
of sey, eight horses. It is also less likely
that maintensnce of eight horses costs less
than that of & tractor. Secondly it is now
ebsolutely impracticable both from economic
an1d technological consideration to expect
animal power effectively to drew modern items
of meéhjnery like seed drills and fertiliser
distributors very greatly valuasble as they most
certainly are in themselves. Application of
mechanical power therefore in the writer's
opinion is necessary to operate modern imple-
ments. Although to buy a tractor for the
purpose of arawing such implements 1s beycnd
the means of an aversge Tndian farmer it does
not mean, in any case, tiat tractors nsve not xx
got any adventages over the animals both from
technological and economic point of views.

In the wiiter's opinion, India must
mechanise her sgriculture although the scheme
of carrying out such mechanisation neecs to be
planned within the frame work of country
concerned.

In an economically under-developed =nd
densely populeted country like India, co-oper-

#tive spproach to farming appears to be one of

the most suitzble ways for the successful
introduction of mechanisation. Co-operative
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farming basically implies mutual assistance and

pooling of individual resources for the benefit
o ald., It also includes joint purchase and |
use of different machinery, Co=operative
systems were very successful in introducing
mechanical cultivation to the countries of
small peasants' farms, such as Estonia,
Lith;%ia and Denmark,

fhe movement of co-operation in farm |
practices was started in India a long time back
but, so far, has proceeded without much success.

The Government has, however, taken positive
steps in this direction, Small farmers have
been encouraged to group themselves into co- ;
operative farming societies so as to take
advantage of differentv financial aid and '
technical assisvance from the Gove?nment with
2 view to increasing production by modernising
farm practices,

there are at present 2,000 co-operative
societies funcvioning in daifferens parwvs of ‘
this counvtry.

With the growth of co—operative farming
societies and development of co-operation in

various non-farm activivies, it is expected
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that it will be possible for a farmer or a group'
of farmers to introduce farm mechanisation in
course of vime and such gradual transformation
will cause no distress, Use of tractors and
machinery services through contractors can be of
some use to meet the shortage of draught cattle
and seasonal labour shortage during busy period
such as during the time of sowing and harvesting,
even right now,

There is also a considerable scope to re— _
claim the waste-land by using mechanical power
at the moment, Some work has already been done;
in this direction, More than 2.4 million acres
of lana have already been reclaimed by Govern-—
ment controlled tractor Orgenisations, A |
target for reclaiming much larger areas has been.
fixea for the future. ‘

the Government of India has recently in-
stalled a tractor manufacturing plant in India
and three other private firms have been author-
isea wvo produce 4,000 - 5,000 wractors annua.Lly.j

As the economic position of the rural popu-—
lavion advances by virtue or various develop- |

menval programmes, includeu in wne two Five rears
I
Plan, the invroduction of mechanisation should |
|
become comparaitively casy.
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Unaer to-days condition in Indis foreign
exchenge appears to be wasted in importing
consumption goods-including food stuffs- which
might be produced a2t home whereas the foreign
exchange might better be used for as capital
for economic growth. The Covernmeunt of India
has taken certain steps, ss described above,
to introduce mechanisaticn to Indian egricul-
ture but in the writer's opinion appreciation
of the over-riding requirement of o food

gsurplus from agriculture lacks due emphasi

w

One, however, aprreciestes that the tresansformetio
—-tion is bound to be slow. The writer ean not
give any clear cut line as to how to meke the
prrocess speedy but from his ansalysis of
Scottish farming progress is sble to stress
three main impacts of mechanisation: in
reduction of product cost; in reduction of
extremly hard phgsical +toil; and as the
corollary of incresed prcduction.

Reduction ©fi product cost is importan¥ in
that, apart eltogether from its reflection of
reduced input per unit of produce - particul-
arly of labour in this instance, it permits

ed net casn income increased

m

through incresa
power to buy equipment or pay Tor its co-oper-
ative use.

Reduction of extreme hara physical toil is

important in that the physical and mental
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condition of rural workers— oféen =2t present
liviang at less than optimum Calorie intake for
the work exvended- must be of concern to any
humanist-vhether he be also 2n economist or
not. Ia the writer's view, it is essential that
rural social conditions and.capacity and incen-
tives to produce & surplus for sale be kept in
step with incustrial calls for food. This is
not to say thnat one Goes not sppreciste that 2
monotonous diet and some what labourious living
may have to be continueda for & while-just as
present enjoyment of edhsumption goods of 211
kinds has to be postponedin favour of cepital
formetion.

The importance of mechanisation as ag
corollary of increased production does not
perhaps need more reiteration. Scottish
experience confirms beyond question thet the
increased production achieved there since the
war could not have been achieved without
mechanisation, Which'comes first' in individusal
faerms hardly matters-one cen not get the one
without the other ana in India one does not
need the one without the other . If detailed
sekaited justification was thought hecessary
the writer points to Lis conclusion thet many

of the me$t product-increasing processes can

not be employed without =t least mechanised

draught.

W
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TABLE 2
NUMBLER.; AND AVERAGE SIZE OF HOLDINGS IN SCOTLAND

Over 1 acre to Over 50 acres to Over 75 acres ¢
50 acres 75 acres 100 acres
Average
Year Total Size of
Holding Proportion Proportion Proportion
to to to
Total Total Total
No, Acres No, PvCe No, Pl No, P.Ca
938 74,017 61.6 49,033 66.3 5,666 Tab 4,364 5.9
939 74,291 61.4 49,331 66.4 5,668 1B 4,585 i)
943 159879 58.3 51,334 67.8 5,714 Y (55 4,390 5.8
947 14,58 58.9 50,407 673 5,704 1.6 4,335 I -
951 74,606 58.9 50,196 67.2 52657 Tad 4,327 5.8
955 73,026 60.1 48,694 66.8 5,594 T.8 4,276 5.8
)58 65,948 66.4 42,158 64.C 5,148 T8 4,085 62
o R 2 ('-5.';'.._: etes g

jource: Agricultural Statistics, Scotland. (Department of Agriculture for Scotland)

(a) The figures are related to the acreage under crops and grass, excluding
any acreage of rough grazing.
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