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FOREWORD
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It is now recognised that labour in the small farm sector
is not as abundant as was once thought, and that in some.
areas at certain times of the year labour shortaées:can
be a severe constraint on production. Such shofﬁéégs are
already evident in.much of thé dry “one of Sri Lanka and
may become even more acute as the pace of development,
especially under the Mahaweli Programme, increases.

Although many studies (some of them by A.R.T.I.) have
touched on aspects of labour use in Sri Lanka farming, none
Has provided a general overview of the factors influencing
the farmer's decision-making in this important area. This
study attempts to lel this gap by ana1y31ng and compgylng
data on labour appllcatlon from a number of dlfferentn

- sources, confining its attention to small scale farming

in the dry zone.

In addition, the implications of the results for the
planning ‘of future dry zone colonisation schemes afe drawn
out. Such an exercise is inevitably very tentative, but

it is felt that it is important to consider the macro-economic

implications of research results. .

The study was conducted by Mr. R.S. Fieldson, who was attached
to the Institute as a researcher under the Natural Resources
Post~Graduate studentship Scheme of the Overseas Development
Administration in U.K. My thanks are due to him and the
others who made this publication possible.

T.B. Subasinghe.

DIRECTOR
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Irrigation and colonisation of thg.dfy zong-;s”in impgrt35£\Siﬂggagg5“
of Sri Lanka's development strategy, contributing to a reduction in
unemploymenﬁ and landlessness and an increase in food output. While
some of the variables important to the success of such a strategy are
amenable to government control, others are an outcome of décision
making at the farm level and so can be influenced only indirectly by
project planners and maﬁagement. An important example of the latter
is the‘input of labour to the farm. The object of this study is to
investigate the farmer's decision-making with respect to labour use,
and also to draw out the implications of the results for the Mahaweli

Project as a whole.

Data were drawn from a number of existing studies of dry zone settle-
ments so that (a) a representative picture could be obtained without
the need for extensive new field work, and (b) the results of past
fieldwork could be more completely analysed. There were certain
differetces bétween the studies in the techniques of data collection,
the sample sizes, the operations covergd, and the coefficients used

to aggregate different types of labour (i.e. man, woman, and child
labour), but after the eliminatipon of. any suspect figutes~the. datdr =
used are felt to be fairly reliable. They are subjec¥ to the limit-
ation that they are averages for locations rather than farm level

figures, but this should not prevent a general picture being obtained.

The average figures for labour input per acre of paddy per Maha season
showed a large variation between locations ranging from 35 mandays pef
acre to 92 mandays per acre. While a small part of this may be due

‘to differences in survey techniques or uncontrollable factors such as.
weather conditions in the years of study, it is hypothesised that

much of the variability is due to differences in the circumstances

with which the farmer is faced when deciding how much labour to apply.
Thus, certain selected variables are examined in an effort to establish

whether they influence the level or composition of farm labour input.

(1) Farm Power. A review of the literature suggests that mechanisat-
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ion leuds to a significant fall in lobour input per acce, and toet
there may be different efifects on family and hived labour-use, though

, :
evidence is ronf TCt]Dg on the exact nafaré of rhese effects. By
cemparing locatwons vah different levels of tractor- u>vlattampt .8
made to assess the effe;ts_of the degree of mecharisztion on laboiar-
use, though:qther ipﬁlqgnces cannot be {ully eliﬁimataﬁ.' The lorat-

LR ST i
sed into high's..

rJ\

ions for which datqﬂbaye been obtained are categoris
"medium', and "loﬁ”\rfactor~use groups according to the land area ...
cultivated by tractors;and by animals (hand cultivation was unimp w-
tant), and average labour.input figuras are calculiated for each "
group. :This\is.doneafor both zotalslabour input,aniilabour.{nput

into land preparation alone;as this is the operation most likely o

be affected by mechanisation.

It is found that locations in the high tractor-use category clear.y
used less labour on average than those in the lower tractor-usge
categofiesQ. It is difficult to quantify the difference attributsble
to motbqnisation alone, but 9 mandays per acre seéms to be # reasona-
ble estimate. ’

There is no evidence of a systematic relations ship between the degree o
of tractorisation and the input per acre of hired labour eithef"fdr

is higher at those locations with low tractor-use than in the higher

tractor use groupe. This is consistent with the hvpotheels that

mechanisation displaces family rather than hired labour. ssiblie

reasons for, and consequences of, this are briefly discussed.

(2) zbg_giggl Qg_ggggggg. One would expect an assoc1atlon betweey the

level of net returns ar.d the input of labout, a high expected levael ot

retulnu encourag1ng the farmer to apply more labour, and higher labour

application resulting in higher returas. While it is not possibtle to

isolate the returns to 1abour alone, the felationship between the

overall net return and the labour'appliéation is examined ( on a pe¥

farm and “a per acre basis) with the aid of scatter diagrams and linast ' .

regression.

Vi K
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It is foﬁnd that there is a clear positive correlation between the
total input of labour per farm and the net return per farm, and
farm. These relationéhips are weaker, though still positive, on

a per acre basis. There is little correlation between family labour
input and nét return on either bagis. It seems that while decisions
on the use of hired labour are taken largely on economic grounds,
family labour use is affected by a host of non-economic as well as

economic factors e.g. variations in family size, off-farm employment

opportunities, and leisure preference.

(3) Holding Size. In spite of the importance of the relationship
between holding size and labour input to the suceessful achievement
of the aims of dry zohie tolonisation, only a modest amount of
empirical work dn this has been done. The data collected here are
used to investigate the relationship : the per acre labour input
figures are plotted against the average area of lowland paddy per

farmer for edch location. The following conclusions can be drawn.

ThereAis no evidence of any relationship between total labour input
per acre and the average area of paddy cultivated. Possibly the
range of holding sizes is too small for such a relationship to
emerge. However, there is limited support for the hypothesis that
the input of-faﬁilyﬂlabour per acre declines with fafﬁ.size, the
scatter diagram for these variables showing a weak negative
correlation. When only.those locations with a reliable Maha ﬁatér
supply afe.éxamined the relationship is slightly strongér, suggesting
that variations in water supply may have partly concealed the relation-
ship between holding size and family labour input(thére is.some
tendency for smailer holdings:to be associated with poor water
availability). There is a stronger correlation (positive) between
the hired labour input per acre and the area of paddy,lsuggesting

that larger allocations of land will lead to higher requirements of

hired labour.

So the trend towards lower farm sizes on dry zone colonisation schemes

may have had more impact on the composition of labour input than on

vii



the total amount applied.

(%) Waler Avaitability. This is » variable which, though it )

is likely to have an important influence on labour use,is difficuls.
to measure in'precise terms. Nevertheless, there is sufficient -
information on water sdpply'ccnéitions in the locations to allow

them to be classified ' into four broad categories: "village tanks',

" "medium © and’ "high intensity"systems .

RS

and "low
Labour input figures daie far from homogensous within groups, but still

there is a cliear tendency for the total labour input per acre to be

higher where the water supply is reliable. The same is true of | v -0
hired labour input, but family labour input shows no systematic

variatidﬁ.':eor the village tanks hired labour input is at a low

level and famlly labour much more :important.

It seéﬁs that where water supplyﬂfé poor, both the risks of,peddy R
production and the incentiﬁé to concentrate on c¢hena crops (which may
compete with paddy for labour at certain times) are higher. . This.. ... ..
could account for the lower totral' labour input, and: the lower use.. ..

of hired labour (which requires cash payment) at such locationms.

(5} Hon-paddy Crops. iIn spite of farme; preference ‘for paddy,other

it ATt

caterprises are 1mportant in many dreab and are likely to receive
1ncreasing emph351q as sellwsuff1c1ency in paddy is approached and..
the need tc economise on water becomes more pressing. Most of the
data obtained relate to paddy;only, but for some locations data on

labour inputs into chena and highland crops are also available.

; Iﬁlmost cases labour imput per acre is much nigher on these other
enterprises than for paddy, and the input of family labour is also - ..
at a much higher level. ‘Conversely, hired labour use is lower on
chena and highland crops than in 1Lr1gated paddy cultivation.:.The
returns per ‘manday were found to be much higher in paddy cultivation,

perhaps partly accounting for the farmer preference for paddy.




Hieh labour-use in chena and highland cultivation can be attributed
to the high’labour demands of certain operations (especiélly as
mechanisation is often not feasible) and alsoc to the use of family
labour during slack periods in paddy cultivationbwhen opportunity
costs are very low.l,cw returns per acre will milirate against the
use of hired labour.

the
Having looked at the effects of these individual variables, sattempt
is made to bring them together so as to give an overall view of their
influences on  labour input. This cannot readily be done by
multiple regression because of problems of multi-colinearity, .
non—quahtifiéble variables, and differences between the sources of
data. However, a matrix is constructed which_shows the levels of
the variables at ea;h location (classified as high, low, or medium)
and the relationships between these variables and the different
types of labour input (family, hired and total). By establishing
at what levels rhese variables are likely to be on Mahaweli settlg—.
ments, the matrix éan be used as an aid to predicting labour inputs

under Mahaweli.

It is concluded thar if the high projected output rargets are to be
met, hired labour input will have to be at a level signiéicantly
above what is at present planned. Broad extrapolations to the
project level suggest an additional demand of around half a million
seasbnally hired workers per Maha for the Accelerated and Balance

Programmes.

It is\likely that, as at present, much of the demand for hired labour
in the dry éoqe will be met by seasonal migration from the wet zone.
As other writers have shown, there is a large supply of underemployed
workers in wet zome villages to whom work in the dry zone is a

valuable source of income. However, the work provided is of a short-
: disruption life

term and unreliable nature and entails copsiderablesof family,and also

\

problems of recruitment and accommodation. An alternative strategy

-

would be to reduce the average holding size slightly and make some

changes in the cropping pattern so that there would be less nead for



hiring labour. This would reduce the amount of seasonal employmwent
available, but would increase the number of families which could

be settled BEE?EBEEE;Z on the new colonisation schemes.




INTRODUCTION

The task facing the planners of the Mshaweli Ganga Development
"Project is huge, not only because of the scale of the undertaking
but also because df the diversity of aims which it is expected

to ‘achieve simultaneously. The aims are social and political‘aS“i
well as economic, and include the improvement of food output, thé‘ .
reduction of 'unemployment, the relief of landlessness and poverty,
the! reduction of imports of agricultural products, and the creation

of "growth centres" (Abeygunawardena, 1979)

The achievement of these diverse and often conflicting aims is of
" major importance to the country as a whole. The need for emplbyment
creatioh is shown by the high numbers currently out of work in
Sri Lanka, estimated at almost 900,000 or 15% of the labour force
in 1978 (Central Bank,1980). As well as being a waste of productive
potential, this means that many people (particularly fhe young)
are deprived of the bpportunity of constructive and fulfilling work.
Many others, especially in agriculture, are séverely ‘underemployed.
- Although the government is having some succesg in attracting
industry toASri Lanka,Athe capital costs of providing jobs in this
sector are high and it employs a relatively small proportion of the
total workforce. There is only limifed scope for expandiné employ-
ment 1in the service sector, so it is inevitable that the agricultural

sector, which currently employs about 542 of the workforce (Central -

Bank, 1978), will have to shoulder the main burden of employment . ::
creation in the foreseeable future. The impact of the Mahaweli

Project will be Huge: it is estimated that under the chelerated i

and Balance Programmes about 160,800 and 144,000 families respectively
will be settled, providing employment for over 750,000 people directly
(Abeygunawardena, 1979).

‘The other main aim of Mahaweli development is to raise output of

. agricultural goods, both via colonisation of formerly low pfoductivity
lands, and via provision of supplementary :water to areas where

. ’ ' irrigation is at present inadequate. Ih 1976 Sri Lanka imported

534,000 tons of rice, the staple food, and in 1978, though imports had



declined samewhat they still cost the economy Rs. 680mA(Centra1 -Bank,
1979). Imports of subsidiary crops were also sizeable,representing
a severe drain on foreign exchange, especially as there are no

climatic reasons why many of them could not be produced domest1ca11y

The opening up of new areas of land to cultlvation is bound to lead
to an increase in output of such crops,'but in addition to increas—
ing the acreage cultivated it is important .also to increase the
intensity of cultivation Many other Asian countries apply much
more’' labour per acre of paddy than is common in Sri Lanka, and achieve
much higher levels of yield (Ishikawa, 1974) though as other inputs
are often also at higher levels, thls improvement in output cannot
be attributed to the rise in labour input alone, Several writers
have seen the intensification of Sri Lankan agriculture via the.
_raising of labour input as a maJor opportunity for achlevlng both _
higher output per acre. and a higher labour absorptlon v For 1nstance,
the ILO report on employment in Ceylon suggests that application of
appropriate labour intensive techniques & 1nputs can "increase
employment save'foreign exchange, get the fastest rise in output
sustainahle with Ceylon's resources, and probably reduce rural income

inequality?(I.L.O., 1971, page 100).

The achievement of these two main ob3ectives of higher employment and
higher food output (and of any additional aims) depends not only

on a large and carefully planned invegtment by the government but
also on the response of the farmers to the incentxves provided. The
actual decisions on levels of labour appllcation types and. extent
of crops grown, use of purchased inputs, and so on, are taken- at the

farm level and so are not amenable to direct control by the planners.

However, many aspects of the environment-in which the farmer makes
his decisions are amenable to control e.g. the size of the holding
and type of land provided; the availabllity of farm power, the
availabllity of water, etc There should be :=cope for adjust1ng these
‘ variables in such a way as to elicit those responses from the farmers

which are consistent with progect a1ms This cannot be done precisely



as different farmers will react differently to a particular set of
incentives. But by observing how farmers on established dry zone
settlement schemes respond .to varying holding size, provision of
tractors, levels of return, and so on, one can build vp an under-

standing of what behaviour to ekpect under given circumstances.

The object of this paper is to investigate how certain seleéted‘
variables affect one particular aspect of the farmer's decision-
making :the inpuf of labouf into the holding. The input of labour
obviously has'imﬁortant bearing on how successfully the aims of
the project, as discussed above, are achieved,and an attempt ig nade
later in this paper to draw out the implications of the results

for the Mahaweli project as a whole,.

The methodology which has been adopted is to consider a number of
variables which seem likely to have ap important isfluence on tihe
input of labour, and to compare different locations at which these
variables are at different levels so as to see whether there is any
apparent relationship between the variablé vnder consideration

and the amount of labour appliedﬂ Rather than undertaking exztensive
new fieldwork in an effort to cover satisfactorily the range of
conditions which exist in the dry zone, data have been drawn from

a number of exisping studies (described in detail in Appendix A).
Although the emphasis of these studies has often been on aspects
.other than labour, they have all involved the collection of quite
detailed labour statistics. However, no attempt has been made
previousiy to synthesize the fragmented data so as to get a
broader picture of the influences on labour input. Such an approach
suffers from various difficulties over the comparability of data,
but nevertheless a number of useful conclusions emerge which justify

the adoption of such a methodology.

To summarise briefly the layout of this study, Chapter 1 discusses
some of the conceptual problems inherent in a study of labour applica-
tion, and also examines the difficulties encountered with the data

used. Chapters 2 to 6 look in turn at the selected variables and



~

‘consider separately the responses of family 1abour & hired labour.
Fiﬁéli&j in Chapter 7 an attempt ‘i's made to bring together.the : ...
evf&éﬁéé‘Of"eariiervchaptéfs, ahd ‘thé * results are used asg .an .aid

to prédiétipg-the labour requirements of the'MahaWeli;progfamma,my




CHAPTER 1

BACKGROUND TO THE DATA

1.1 MEASURING LABOUR INPUT iy

The ‘type of data'on labour input which is availableée is A many ways
a compromise between what one would ideally like and ‘what €éan be -
readily collected. It is not easyieven to 995129 farm labour -input
accurateély. 'If one weré studyingsurban industrial‘Femplpymeﬁtﬁtt””
would not be difficult to see when someone is involved in work when
not. The tasks are well-defined and the hours regular. But things
are very differernt inismallholder agriculture where it is often
quite hard to distinguish between farm and domestic activities(many
of the housewife's tasks may-be indirectly related to production),
or even between work and leisure (visiting the market can have
social and economic purposes). - AR S

v

: :'.sc)q:-": LRI A
application of both time & effort, 'andcifvassimple time measure . of
labour application 'is udéd differences in effort will not iemenge.
An hour spent on guarding the crop would not be distinguished from
an hour spent in digging with mammoty, though the latter involves
much more exertion. )

« e
However, it is usual and perhaps necessary-on practical:grounds to
ignore these problems and to limit records:of farm Iabour =imput -to
observation-of the number of hours spent:on field operations. . This: .
has been done in all the studies discussed below. There are some
slight differences in the  operations which are.included. For
instances some studies include figures for the processing and. trans- .
port ‘of -the harvested crop, whereas othensldo.not;record=aqy;1abour~,
input after threshing.- Activities such as "bird-scaring" .and
"irrigation" are recorded in certain.studies but not in others. But
the:effects of such differences are likely to be small, and no

adjustment has been made for them:

e



1.2 DATA COLLECTION

In realify one is lucky to get even a reasonably accurate estimate
of the total number of hours worked as there are problems with the
collection of data. The exact techniques used in each study are
discussed in Appendix A, but they can be divided into ' three broad
types: . | |

1/ The_Single_ Vis;§‘§urvey The farmer is asked to estimate the
input of labour on his farm for the previous season oOr year. 'This
imposes great demands on the farmer s memory, especially if he 1s .
expectedito dist1ngu1sh the input of each type of labour (famlly,

exchange, and h1red) into each operation of cultivation, or if he
is asked about labour input for crops other than paddy In general
it seems that a farmer whose main crop is paddy will be able to -
give a fairly accurate récord of hired labour input, for which he
has to pay in money, but his estimate of fam11y labour input may

be less reliable.

2/ IES_EESQEEEE-YiﬁiE~§9£Y§X* An investigetor visits'thevfarmer

at regular intervals (often weekly, but may be more or less
frequently) and collects information on the input of labour since J 
the previous visit. The farmer: is therefore not required to _‘”
remember details of labour applzcation for longer than the 1ntepve}l
between” visits, so the data should, ceteris parlbus, be more o
reliable than if a single visit survey is used. Tt is st111 '
possible ‘that farmers may give misleading infofmatxonz;f they are
suspicious of the use to which the data will be put (ihey mey, for
instance, inflate the coqts of production by exaggerating the
amount paid to hired labour). This can only be_ overcome by careful
explanation of the study aims and 1is helped by the development of
trust between farmers and investigators wbich should occur with B

regular contact. . ' o L »

3/ Farm Record Books. With this method of recording, the farmer is; ' v

expected to write, in specially, desjgned record books, deta1ls of

6




his inputs, sales etc., on a regular basis. Although this could
potentially lead to very accurate data, it relies on the enthusiasm,
‘literacy, and ability of the farmer to fill in the books properly -
conditions which will not be met in many cases. “There is the
danger that, in an effort to ensure that records are well kept, the

more able and therefore untypical farmers will be selected.

Although it seems that method (1) is less likely to result in
accurate data than (2) or (3), it is in fact widely used, mainly
because it is simpler and less demanding of investigators' time.
Ranatunga and Abeysekera, who have experience with both single visit
surveys and record keeping, conclude that "eiperience gained.......
indicates that ndt only the costs but also the supervisory effort
needed to obtain satisfactory results from a record keeping exercise
are substantially higher in relation to that of a single-interview
questionnaire survey. In respect of data collection using farm
records, the experience of this study.suggested that a properly
executed single interview survey would be egually relidble’ except

in specific instances where close monitoring of'input use is
'needed” (Ranatunga & Abeysekera, 1977, page 6). The necessity for
detailed and time-consuming supervision of investigators with the
fféquent visit technique has been borne out by the expeiiéncés”of

fHé*KﬁR,T.I,/Reading University "Farm Power and Water Use" Study.

So it can be concluded that the survey technigues used, while not
always the most accurate possible, should be capable of giving
reasonably reliable data, though the family labour input figures
are more likely to be subjecf to error than those on hired labour
input.

1.3, 'AGGREGATING LABOUR DATA

Having collected data on farm labour input, one is faced with the
p;oblem'dfmhbw to aggregate different types of labour e.g. male,
female, 'and 'child labour. The ability to do different types of -
work and the ~efficiency with which it is achieved will vary from
group taﬂérgﬁp. Most of the studies used have tried to make
Sebomteg @i 7‘ ’ : '



&gllgwance for differing levels of efficiency by using conversion
ratios to change onman—days" and "child-days' into “man-days",

the levelé used varying slightly fromhétudy to'studyu But
f.:_li‘arriing_.‘:on‘('1!-')75) in a paper which includes a. thorough examination,
of this toﬁic, has pointed to various drawbacks in the .standard....
labour unit approach. It is based on the assumption that there

‘is a reasonable degree of homogeneity‘within types, and that the. ;.
relat1ve efficiency of the various types does not vary significantly
.between tasks. These assumptlons are clearly unrealistie. For
instance, a woman may not be able to work as efficiently as a man

in a physically heavy task, but in somerhlng involving dexterity_J

such as rice transplanting or tea-picking, she may be more efficlient.

Furthermore, the use of relative wage levels as an. jindication of
'feld%ive efficiency is not justified if there‘areblabour.markgt_'
disfof;iqps. A detailed work-study of paddy operations would allow
'an accuraté assessment of the.efficiency of,eaéhAtype of labour in
'eagh operation, but in .the absence ongucﬁ a_study there is little

.alternative but to use the simplified approach of standard man-days.

of coufse  it.i§ preferable if all the studies uge the same
co-efficients to cbnvert child- and woman-days into maun-days, but
while most stud1es accepted. a.value of 1 ch1ld-day 0.5 man-days
there is some variation over the valuation of woman~days (levels of
between‘2/3_and 0.8 mandays are used).. It is not possible to
convert the figures on.a standard base as disaggregated values
are not always given, but although some bias may. be introduced,

the distortion is unlikely to be large"A

So'inspite of the’deficiencies of a simple time measurement of
labour 1nput the problems‘of accurately measuring labour use,
and the difficulties involved with aggregating d1fferent types of
labour,:suitable simplifications can be made which will not result
in a significapt loss of accuracy.,¢Such simpliiiqat@ogs.are pade.
in virtually all fhe studies used“,wﬁhe nature of.thege_studies,

~and the  resultant data on.labour inpyy@‘are-now.examineqq

x
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1.4, SUMMARY OF THE DATA

The list of locations for which data are available i5 given in
Table 1. Reference is also given to the study from which the '
information was obtained, and the dates of the surveys are listed.
For precise information on any particular location, the reader 15
referred to Appendix A, but some of the main points are brought out

here.

Average labour input figures are given for 12 different locatioﬁs,
all of them in Sri Lanka's dry zone. The size of the area to which
they relate varies considerably, from a small village tank(Walagamba'
huwa) té a large area with a highly developed irrigation system
(Polonnéruwa).' Also . the purposes of the ;tudies from which the
data are taken range from benchmark studies for areas expected to
undergo significant change (e.g. studies A, B, and H) to cost of
production studies (e.g. D and E), and studies of particular aspects

of a location (e.g. C and F).

Sample sizes vary from over 400 farmers in the case of study G

down to only 12 for one of the locations in study E. While this
prevents the use of rigorous statistiqal techniques, as discussed

in Chapter 7, its effects are reduced by the fact that at those
locations for which the sample size is small, the techniques of data
collection seem to have been particularly thorough (often 1hvolving

¥

maintenance of record books),

All the surveys were undertaken in the fen-year'period 1970—1979

and it seems reasonable to assume that there have been no fundamental
changes within agriculture over this period which might affect any
relationships emerging from cross-sectional analysis. However, there
may remain some differences (e.g.due to variations in weather between
years) which have resulted in unpredictable variations in labour
input. Only data for the Maha season are included as this waé the
period to which most available data related. While this means that
the results are not representative of tﬁe year-round labour situation,

as Maha is the season when labour is most likely to be constraining
9



(the paddy acreage being considerably hlgher than in Yala) it is

felt that the most important period has been chosen.

Also l1sx «d in Append1x A are several studies the results of which

are not included in the analysis xor one reason or another In some

R R

cases the labour “input flgures, elther for: total labour input or
for specific operatlons, were so far out -of 11ne with those for"

other locations that it seemed llkely that an error had crept 1n.

In ‘ther cases, “although the labour data were reasonable,there was

50

#np xnformatlon on the factors which might be considered as
»Hexplanatory varlahles ot labour input. 1In others, the period to
whiep.data related was 1happroprlate:

After'tée eliﬁination of an& guestionable results, the data h?hich
are reﬁeihed should be of reasonably good quality. Some of the:rs)
_?rfigures (notably where sample sizes are large and survey techmigues
thorough) will. be more relzable than oxhers, Also, as pointed:. out
earlier, it is likely that hired labour 1nput will.be more accubately
recaorded than fam11y labour input, and also that dmta1ls of operation-
wise labour appllcatlon may sometimes be subject to error. However,
it. will De seen in subsequent chapters that in several cases where'

a partlcular relatlonship s expected between labour input and a

Wﬁmspec1flc expsanatory variable, such 8 relat1onsh1p is evident

\ H(e,g.bbetween the: level cf net r”*vrn end the input of labour, and
hetween the size of the paddy holdxng and the imput of hired labour).
;HThls tends to confirm that there are no marked. anomolies in the data
used.

Having d;soessed'the origins of the data a few comments wi11 be mede
on the levels of labuur igp;x cbserved. Tahie i gives figures for
~each location on the iﬁﬁut of " labour per acre of paddy in 'man—'
equivalent days, with separate figures‘for hired, family, and in
some cases exchange labour _As will be seen later, figures were

1“’3

‘also ava11ab1e for labou” input by operation
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TABLE 1 : LIST OF LOCATIONS, LABOUR INPUT FIGURES, AND SURVEY DATES

Location

Mahawilachchiya / p

Mahakanadarawa‘/ i~
Pavatkulam Vv

Usgala
Siyambalangamuwa

Kandaléma
Ka&dulla

Minipe
Polonnaruwa (1)
Hambéntota (1)
Hambantota 2>

Polonnaruwa (2)

- Elahera (1}
Walagambahuwa
Elahera (2)
Kala Oya

Souyrce Total Hired Family
study labour labour labour
(see ~ input input input
Appen- per per per
dix A) acre acre acre
of of of
paddy paddy paddy

(man- (man- (man- -

days) days) days)

A 52.1 8.9 43.2
A 45.8 14.1 31.7
A 35.0 19.0 16.0

61.3 18.0 43.3
40.0 14.2 25.8
61.3 32.1 29.2
68.4 22,6 39.1
91.8 60.8 31.0
50.7 35.2  15.5
52.1 449 7.2
69.4 53.8 15.6
67.7 42.7 24.6
55,0 6.7 40.6
55.0 25.6 295
52,0 14.0 34.0

momwmmvcnwwm

11

Exchange
labour

input

per

acre

of

paddy

(man--

included
in family

1

T

1

"

Date of
survey
(Maha

season)

1976/77

1976/77
1977/78

1972/73
1972/73
,i972/73
1970/71
1976/77
1976/77
1972713
1972/73
1972/73
11977/78
1970/71
1977/78



An initial inspection of the figures reveals a huge variation V -

Ve lwewi, LdULhtausis 14 avelsEgs Wbkl LABU LY dDpual pel 4CPE wailin

ranges from 35 man-days to 92 man-days. Variation in both the »
' ﬁajor'éomponents Sf“the total is also large, though hired labour

~ exhibits the greatést fluctuation (ranging from € to 55 mandays

per_acre). Of the figures on family labour input 11 are in the

range of 24 to 44fman~day5'wiﬁh just.4'16@er values, so {he

' variability is not so great.

It is difficult to cdmment.on the input of exchange labour as many
of the figures are not available., In some locations.it is not

reported at all though it is quite important in three cases.
1:5. THE  STUDY '

;The object of this paper is to try to explain, as far as possipgg,
thhy such large variations in labour input occur. It is not digputed
. that - some small part of the differences can be attributed £o’fhé;"
different survey techniques and tp slight differences in the ‘opera-
tions measured. Also weather conditions vary from year to‘yeér,
and farmers may possess different 1eve;s of industry and management
~.ability (though the use of average: figures will reﬁove much of the

.effect of variation between individuals).

Nevertheless, it is hypothesised that much of the variability will
be due to differences in the circumstances with which the farmer is
faced wﬁen ‘he decides how much labour to apply. He will have a
reasonable knqwledge of what sources of farm power are available
gto”hiﬁ, of approximately wﬁat level of returns he will achieve at
different levels of (family and hired) labour input, of how much
land he has to cultivate in total, of how reliable the water supply
is to his particular farm, and of the labour requirements of his
crops other than paddy. In the following chapters these different
aspects of the farmer's décision~making environment are examined in
‘turn to see how far they help to explain the observed levels of ' .

labour use.

12




CHAPTER 2
THE INFLUENCE OF THE FARM POWER ON LABOUR APPLICATION
2.1. INTRODUCTION

One factor which is likely to have a marked effect on the amount
of labour which is applied to the farm is the sources of farm
" power which are available to the farmer. It is not suggested that
this is a one-way relationship, as the availab111ty of labour may
be an 1mportant determinant of the type of farm power that is
adopted, where a choice is available to the farmer. But still a
close association between type of power used and amount of labour
applied seenms likely, especially for "power- 1ntensive" operations

such as land preparation and threshing,

It is generally thought that mechanlsat1on representing the substi-
tution of Capital for labour, will result in a decline in labour
input. Tractors are at present used malnly as direct substitutes
for animal power in land preparation and threshing, and their ability
to perform these tasks more rapldly than anlmals tends to confirm
the 1mpress1on that less labour w111 be needed, (See, for instance
Farrington & Abeysekera 1979) .

il P sme
However,’ it is also possible that mechan1sat10n may ease seasonal
" labour bottlenecks and so allow differpnt crop mzxes or cultural
practices which, over the season as a whole raise the labour input,
Also mechanisation may brlng about higher yields in some cases, and
SO more labour would be needed fgr harvestlng and processing LA
further p0381b111ty 1s fhat mechéﬁisat1on may permit an extens1on~of
the cropped éfea which’ would probably 1ncrease employment, but this

cannot be examined here as only per acre data are available.

So the employment effects. of mechanisation are not clear and it will
be useful to examine the evidence of past studies, both a8 a yardstick
against which to test the reliability of the data used in the subsequent

analysis, and as a way of formulating hypotheses which can be tested
13
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against the data.

There are two broad approaches to the study of mechanisation.  One
may adopt a c¢ross-sectional analysis, comparing farmers or locations
with different levels of tractor use in an attempt to establish

a correlation ‘between the level of labour input and the degree of
mechanisation.’ “Or one may use time—series analysis, studying how
"labour input for the same farmer er 1ocation changes over time as

the level of mechanisation changes In either case there are problems
in isolating the effects of qechanisation alone, as many other factors
are likely to vary both betweeﬁ farﬁers or locations and also over
i"¢{ime. The adoption of mechanical cultivation will probably be ,

i correlated with the use of other advanced inputs such as fertilizers,
-pesticides and so on. In spite of these problems, a number of studies
have sought to investigate the effects of farm mechanisation in Sri

Lanka, and their results are rev1ewed below

2.2, .’EXISTING _ LITERAITURE

R

" A useful summary of the main 1ssues concernlng mechanlsation and
'employment is prov1ded in Farrlngton and Abeysekera (1979) . This
is a preliminary publication of the A.R.T.I. /Reading University
Project on Farm Power and Water Use in the Dry Zone of Sri Lanka,
‘and while it does not report any original research findings, it
revieWS“varlous published and unpublished studies from which
broad ‘¢onclusions are drawn° A'displaceﬁent of some 6-10 mandays
“is suggested as a likely consequence of the mechanisation (using
4—whee1 tractors) of land preparatlon, and employment generation
‘resulting from expansion of the acreage ‘etc., is considered te be
“smaril ‘When the results of the Project's field-work become
available'they will make a_valuable contribution to the understand-

ing of the process'and effects of mechanisation.

Perhaps the most detailed examination of the mechanisation of |
rice cultivation in Sri Lanka which is currently available is the

Ph.D. thesis by Marilyn Carr of the University of Sussex.(Carr, 1975).

14
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From data collected 1n thﬂ éry & 1ntermediéte zones Carr deducoq

i

that "the average farmer using a 4-whee1 tractcr fo¢;1and prepara-
tion and'all post harvestlng operationq required (with all other.”n

things held constant) 12 75 mandays lesq for ~each acre of paddv e

than the average farmer uqsng only buffa;oes On averaggAgvz-wheel

ey

tractor (assuminv the use of a 4-wheel for threthng) destroyed

10.75 mandays of vork per acre\")page 279) However - as Carr .

acknowledges. these fA%g es are likely to ke overestimates as all
else will ng be equal between mechanised and~unmecbanlsed farmq
She suggests that: first, many farmers using tractors for the first
ploughing still used buffaloes for certain of the remain;ng tasks
of land preparation, majnly because use of tractors alone ceews to

result in an inferior tillage;

Secondly, tractors; though they "destroy” work ir some activities,
may generaté‘it in othérs. Damagé of field hunds oftep . requires
extra labour for their>repair, and as tractor cultivation is generally
less sggcessful iqﬁggstroying weeds there may be an increased demand.

N

for labour for wéQQing. i

Thirdly, threshing by d;ﬁving the tractor around ov~r the paddy does
not lead to much of a féilj;g labouf requirements (tiocugh if threshing
machines were used g much larger fall would result).

Further interesting Rq;q@gyarésthat it did.not seem that paddy
yields and therefore hapvest,; labour requirements were significantly
affected by the introducgion of tractors, or that tractor users were,
more likely 4o adopt. tranqpxantlgg (which is. very labour intensive)

than buffalo users.. S Wi o i : L e

Finally, ‘and particularly relevanhtly in the present cobntext, note

"is made of the composition of labour which is displace&?%ﬁ tractors.
&_,r

[

Carr states that many farmers gave as one of their reasons for

starting to use a tractor, the fact that it reduced their reliance
on hired labour which was seen QS’having a ‘'"nuisance value”. This
attitude towards hired labour may not seem consistent with the higsh

apounts of labour hired even con quite small farms, but Carr attributes

15
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the reliance of small farmers on hired labour to the reluctance of -° fﬁ}-y .
young educated faﬁily members to do.manual work en the farm (a

situation which she does not consider to have been significantly »
eased by mechanisation), B A |
Another study which examines the effects of mechanisation is Sri
Lanka, as part of a wider investigation of technological change

in agriculture is that undertaken by Yudelman et. al(1971) under ..
the auspices of the OECD Development Centre.1 A case study

was made of the Minipe Colonisation Scheme which although rather
dated (theé survey was carried out in Maha 1969-70), is very useful
as it glves flgures separately for travtor-using and buffa10~
using farmers The figures were in a form comparable to the data
used in ‘this study and so have been included in the analysis in

the section below.

From a larger original sample, 25 farmers were selected who used
only tractors for cultivation,'and.ls who used only buffaloes. Of
the tractor—usiﬂg farmeis, 9 used 4-wheel and the remainder 2-wheel .

tractors.,
The main points which emerge from the study are:

First, " that’ tractor~using farmers apply almost 8 mandays less labour
per acre than the buffalo-using farmers. This difference was found

to be significant at the 5% level,

Secondly, in absolute as well as relative terms the buffalo-using
farmers rely more on family labour and the tractor~users on hired
labour. While these results apparently conf11ct with those of Carr
noted above it must. be emphasised that at least part of the differenc
‘could be due to differences ‘in farm s1ze, the average size of buffalo
using farms being 2.9 acres, compared to 4.8 acres for the tractor-

users. As revealed in chapter 3, ‘the larger the area of paddy the

larger the input of hired labour per acre is 11ke1y to be. -
— | . -
Based on data collected by the University of Ceylon, Peradeniya. SR
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Thirdly, looking-at- the individual operations, there were satistically
significaﬁt'differences-(atithe 5% level) between the mean values of
labour input for the 2 groups in the operations of ploughing, puddling,
and bunding. This is as one would expect, with the labour saving
effects of mechanisation in field operations being partly offset by

the extra work created by the damage caused when tractors cross field

bunds (bunding is a very labour intensive operation).

So overall guite weighty evidence is provided that tractors are likely
to reduce labour input, but judgement must be reserved on the effects
of mechanisation on the composition of -labour input because of ‘the

effects of farm size.

Amarasinghe (1975) takes a’rather different approache to fhe’question,
Linear programming is used to- investigate the effect of the availability
of mechanisation on the optimum farm plan, under various assumptions,
Referring to an earlier work (Amarasinghe,1974) it is suggested that
mechanisation of preparatory tillage will result in a displacement of

8 mandays per acre and one manday per acre for threshing in the case

of paddy production, but it is concluded as a result of the L.P.

exercise that in a multiple enterprise situation mechanisation may
result in a higher overall input of labour. In particular, family
labour input may’ be higher (partly, it is suggested, because if the
drudgery of'farmmﬁbrk is ‘reduced farm families will be willing" to
work longer). but the result may be due more to the relative costs
assumed for family and hired labour in the analysis which may not

accurately reflect the farmer's valuations.

Although these results are interesting, their conclusions cannot
really be tested b& looking at the figures for paddy labour alone ~I
as much of the éuggested iﬁcrease in labour input would occur.om - i .
the highland ‘plots. : |
The above brief review of éome of .the literature on the subject has
thrown up various important issues which the data collected under

the present study can be used to examine:

17



i/ Labour input declines as tractorisation increases. All the’
stud1es agree on this though the size of the decline is
disputed Farrington and Abeysekera suggest that a decline
of between 6 & 10 mandays per acre is 11ke1y, and ‘the other
reeults fall within this range (Carr s higher estimates’ ‘should

be modified to allow for the factors work1ng in the opp051te

direction, as noted above)‘

ii/ Most of the decline in labour input will be concentrated in
the land preparation stage, though there may be some fall in ’
labour input for threshing (most other operations do pot use
tractor power, though may be slightly affected due to chéﬁées

in the farming system).

1ii/The decline in farm labour input may have differential’ effects

on famiiy and hired labour. On this issue there%is diéﬁgfeements,

with Carr pointing to the "nuiéénce value of hired labour

whlch farmers hope to reduce by using tractors, " and Yudelman=e¢«-

'showing an increase in the proportion of labour which is hired,

due largely to the obligation to hire the dr1ver as well as the %

tractor.

iv/ The.full impact of mechanisation on labour input may notebe seen
simply by looking at the change in mandays per acre resulting
from the introdﬁétien of tractors. Theie may be dynamic effects,
with furtber falls in labour input as more advanced implements
are introduced, and also conSequénces on the rest of the farm
and even non- farm activ1ties as labour released from paddy

cu1t1vation is put to\ other uses
2.3. AVATLABLE DATA AND RESULTS

Going on to 1ook at the data available here, if the effects of
dlffering levels of mechanisation are to be assessed some method
nust be obtained of measur1ng the relative 1mportance of tractors
and buffaloes at each location, Even if farmers used gggggg‘tractors

or buffaloes this would not be straightfgrward as, for instance,
18 '
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one could consider the percentage of farmers using each power
source as the relevant measure or the percentage of the area
cultivated by that power source. In view of Yudelman' s finding
that at Minipe, the average area of paédy per tractoréﬁsing

farmer was considerably higher than that per buffalo-user, there
could be a significant difference between the two measures. > ¢
In fact, it is quite common for farmers to use a mix of tractor
and buffalo cultivation, perhaps because they feel that a better
tiiiééé is ensured if the final land preparation iS”dohe by animal,
In Sﬁch cases the assessment of the relative importance of the two

power sources becomes more difficult.

TheAdifficulty is compounded by the absence of the relevant statiStics

in some of the studies used.

So the approach which was finally adopted was to estimate as acéurately
as possible the percentage of the total acreage (flrst ploughing,
second ploughing and puddling/levelling) at a location which was’
cultivated by the two main sources of power, tractors and animals.

As it @as not possible to obtain precise figures in all caseé,'it“

was decided to divide the locations into three groups: those with

gigg tractor ﬁse, where the proportion of land cultivatédvby tractor

in the survey year is estimated to exceed two thirds of thé:totél;

between one third and twe thlrds, and those wltﬁ low tractor—use,

[N

where the estimated proportlon is less than one thlrd

In most cases 1r was fairly obvious in whlch of these categorles

a locatlon would 1lie, but in some cases addltional 1nformation .was
sought on a particular place s0 as to ensure that 1t was put in

the right category {as far as possxble ensurzng that the addltlonal

information related to the same year as the data being used).

1
Cultivation by hand was found to be unlmportant in the areas
stud1ed -

19



Bgcause categorisation - of locations by degree of mechanisation is
in the form of three hroad groups, the results are simply presented
in tabular form so as to reveal any major differences between groups

(Table 2). More sophisticated analyvsis does not seem Justified.

Looking first at the average total labour input per acre for each

of the three categories of tractor ownership, it.can be seen that,
‘as one would expect, the figure for the high tractor-use grouﬁ is
much lower than for the groups with lower tractor-use. However,
rather surprisingly 'the figure for the medium tractor-use group is
slightly above that for the low groups. ‘This may be partly explained
.by the fact that the medium tractor-use group includes the two
.figures'for Polonnaruwa and one for Minipe; and both these locations
have a reliable water supply and fairly advanced agriculture so that
labour inpﬂt may be expected to be high. -But even if the relative
values of the medium aﬂd low'groups cannot be fully explained, the
difference between them and the high group is pronounced at 13-18°
mandays per acre. This is higher than the studies discussed above

suggested, and attempt must be made to explain this.

In part, it can be attributed to extreme values which have undug
effectson the group,averages.1 In fact, if just two values - those
for Pavatkulam and Polonnaruwa (1) are excluded, the range between
the group averages falls to only about 10 mandays per acre (the .
averages are: high, 49.2; medium, 59.4; low 59.6). This is much
more in line with what one would expect. Of course, one cannot
simply’ éliminate inconvenient values so as to make the results more
- acceptable, but the exceptional features of the two locations weie
pointed out earliér. Pavatkulam with its poor infrastructure, poor
water availability, and very - low vields per acre, is at the othef
extreme to Polonnaruwa where input availability is good, management
standards high (88% of the area is transplanted), and. returns very
high. o ‘

1When extreme points have a large influence on the mean value it is
possible that the median is a better indicator of the group
"average”. 1In fact the median values were examined and. found

to be quite close to the group means, and so are not given here.
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Even at around 10 mandays per acre the difference between the

high and low tractor use groups is at the top of the range suggested
in Farrington & Abeysekera(l1979). 1In an attempt to uhderstgdﬁ-ﬁére
fully the causes for this, the input of labour into land preparation
alone will be examined. There are some surprising differences o
between figures in the same tractor-use groups, even‘betweeh figﬁres
for the same location. This'could be due partly to differing “
definitiohé of land preparation beiween studies, and partly to
differences between the years in which the surveys wére undertaken
e.g., qlimatic differences or some changes in the techniques of
cultivation. But one would not expect such differences to be

large.

While such variations are at least partly unexplained, the
difference .betweeh the average labour input for land prepération
between the high tractor-users and the other groups remain apparent
at about 5 to 53 mandays per acre. This is much lower than the
differences observed for totai labour input, and suggests that some
of the variation in labour input attributed to mechanisation aboée
may have been due. to other differences between the groups. For
instance, 4 out of the 5 locations in the high tractor use group
relied on broadcast sowing on at least 60% of their acreage, and

_ this means that their labour application for ‘the planting process

~ would on average be lower than where transplanting wds more widespread.

Because of these effects of other yariables on total labgur input
it will prébably,be more accurate if the aggregate effect of
mechanisation on labour input is obtained using the operatidn-wiseE’
figures as'a starting point. Figures on land preparation and
tbreshing labour input are more likely to show the undistorted
effects of introducing tractors as they are less influenced by,

for instance, the planting method, the use of labour for fertilizer
or insecticide application and weeding (though there could still
be secondary effects,e.g. the planting method may' influence the '
quality of land preparation which is required, and the level of

fertilizer application ma& influence the amount of labour needed
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for threshing via its effects on yields).

So the 5 to 53 mandays per acre reduction in labour input for

land_ preparation will be taken as a starting point. This does

not indicate the difference between no tractor-use and fuilAtractor—
&se, as even in the low category some mechanical cultlvation was
undertaken and in the hlgh category some animal cultivatlon.._An
arbitrary adjustment must be made if the labour displacing effect

of a change from buffalo to tractor cultivation is to be obtained,
and an ihcrease of 1/3 in the original figure seems reasonable,
taking it to about 7 mandays per acre.  This is‘only an apéfoximation
"but is consistent with the evidemce presented here and in.line with

what previous studies would lead one to expect.

Unfortunately, it was not possible to get figures for each location

on labqur inputs into threshing, the other operation where one would

expect tﬁe.effects of mechanisation on labour 1nput to be large, as .

the 1abour 1nput for this operation was often grouped with harvesting

or w1th other post harvest operatlons However Yudelman reported

'a dlfference of almost 2 mandays per acre between labour 1nput on v .

buffalo—u51ng and tractor—using farms at’ Minlpe, which will be assumed

to be a reasonably rep;esentatlve figure.

So the combined effects of mechanisatlon of 1and preparation and
threshing seems to be a reductlon in labour requlrement of about 9
days, all else being equal. While this is well below the 15-20. days
suggested by the figures for all operations, it is felt that it is
more likely to be‘accurate, as extraneoﬁs factors should be more
fully eliminated. The way that this reduction is distributed between

-~

family and hired labour will be considered next.

. The relevant figures are again given in Table 2. There is no clear
relationship between the level of mechanisation and hired labour
input per acre, the ‘range of values within groups being so 1arge:__l‘
that it does not seem valid to attach much signlflcance to the small

differences which exist betweenvgroup averages,
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However, the situation is different when one considers family labour
input as here quite a definite relationship can be seen. The average
levels of family labour input per acre are about 16 mandays for the
high tractor-users, 30 mandays for the medium tractor-users, and 35
mandays for the low tractor-users. The percentage of family labour
in total labour input for the same groups are 36, 52, and 60 so in
this case differences between the medium and low groups are apparent,
as well as between the high group and the other two. Some part of
the differences may be due to the lower use of transplanting on the
high tractor-use farms, as hired labour is especially imporfant in
transplanting but the differences in area transplanted between groups
were not so large as to account fully for the differences in labour

input observed here.

Much the same picture emerges from the figures for land preparation
alone. Those for hired labour show only small variation, not linked
systematicall§ with the degree of tractor-use. But the figures

on the input of family labour increase markedly from about S mandays
per acre for the high tractor-use group to 9 mandays per acre for the

medium group and 11 mandays per acre for the low tractor~uée group,

Acheck was .made to ensure that the results obtained were not influenced
by variations in farm size between the tractor-use groups, and it
was found that such differences were small and unlikely to have much

effect.

These results give substantial backing to the hypothesis discussed
above that mechanisation is likely to displace family labour, and
conflict with Carr's hypothesis that it will be the input of hired
labour which falls as tractors are introduced. Although this is‘
out of line with conventional wisdom on the subject (most writers,
not specifically for Sri Lanka, suggest that mechanisation displaces
hired labour) it seems to be fairly widely accepted as reflecting the

1
situation in this country.” The reasons for this seem to be (a) that
1
When this point was discussed at the ARTI Seminar "Research, Develop-
ment, and Rural Workers', April 1980,vseveral experienced participants
confirmed that they would expect tractors to replace family rather
than hired labour in Sri Lanks.
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TABLE 2: LABOUR INPUT CLASSFIED BY TRACTOR USE CATEGORY

¥e

Tractor use Total labour Hired labour Family labour Percentage Total labour Hired labour Family labour Percentage
category®’and input into input into input into “of total input for input for land input for " of total
location paddy ‘mandays/ paddy mandays/ paddy mandays/ labour land prepar- prgparation land prepara- lab'our'.bi‘nput
acre acre acre input into ation man-  mandays/acre tion mandays/ for land
: . paddy which days/acre : acre preparation

' : i is hired : which is

~ . ’ ) hired
HIGH : " T
Pavatkulan 35.0 19.0 16.0 54.3 8 0 3.¢ 0.0 37.3
Kandalama, 40.0 14.2 25.8 35.8 12.1 4.2 "0 34.8
Hambanptora (1) 50.7 35.2 - 15.5 69.4 11.1 7.3 3.7 65.8
Hambantoia () 52 1 44.9 7.2 86.2 11.7 10.1 1.6 . 86.3
Minipe M__(_.’%_g__“"___‘_f);_}‘.'__).__n___ . 38.9 15.2 71 9 14 1 718 6.3 . 55.0
Averags i5.4 an. 4 15.9 63.5 1.4 6.5 4.9 55.9
MEDILU .
Mahakanzdarawa 45,8 14,1 31.7 30.6 15.5 4.0 11.5 2¢ .1
Kaudulla - €1.3 321 29.2 . 52.4 15.5 7.4 8.1 v.9
Minipe (4 88 .4 22.6 39.0 33.1 - 20.4 5.4 11.5 26.3
Polonnoruwa{l} 91.8 60.8 31.0 68.2 25.3 15.3 10.0 60.5
Polonnoruwa{2) 69.4 53.8 15.6 78.7 10.3 8.5b 1‘8b 82.5
Kala Oya 52.0 14.0 34.0 26.9- 16.0 ... 8.0 10.9° 37.5
Average 64.8 329 301 48 0~ Tz 7.8 8.8 T 46.8
LOW i - o .
Mahawilachchiya  52.1 8.9 43.2 17.1 15 0 3.2 i;‘; Zé‘g
Usgala Siyamba 61.3 18.0 43.3 29.3 17.9 4.7 138 34.4
Minipe = (3) 61.9 28.4 33.6 45.8 20.1 6.9 4.9 52.8
Elahera (2) 67.7 42.7 24.6 63.1 10.6 5.6 11‘6 41.0
Elahere (3) 5%.0 25.6 29.5 46.53 19.7. 8.1 ’ )
Average "59.6 247 ~3a.8 40 4 16.7 5.7 10.9 35.1
a: See text for deilaition (1) From kanstunga & Abeysekera “TL3) Prom Yudelman et al. (5) From Jueraratnan
b: Estimated values (2) From Izumi & Ranatunga (4) From Amerasinghe
R -
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tractor drivers often have to be hired along with the tractors,
whereas buffaloes can usually be handled by family labour (a gang
of labéur may have to be hired with the tractor for threshing),

and (b) that farmers may prefer to use the reduced labour require-
ment resulting from mechenisation to cut down oan family labour
input, rather than to reduce hired labour input: a reduction in

drudgery is preferred. to an increase in the net return.

Thgvprecise nature of the lsbour displacing effectis of tractor-use
have important jwplications for the economics of mechanisation.
It"is possible that family labour relezged from paddy cultivation

is (a) used for ciops other than paddy, (b) employed in non-farm
activities or (c) used to increase the family's "leisure" time.
However, Carr found no evidence that tractor-using farmers ipcreased
the acreage of highland crops above what they had cultivated when
they relied on buffaloes, (Carr,1975, page 259) though it is
possible tbat the per-acre input of labour increased. Also it seems
unlikely that there will be sufficient off-farm work opportunities
in most agricultural areas for farmers to spend more time on such
activities. Thus much of the family labour released by mechanisat-
ion may not have been used productively, but instead the family

has been able to increase its “leisure". Part of such an increase
may be illusory as farmers often have to spend a lot of time in
trying to arrange for the tractor to come at the time required, and
in supervising the work of the tractor driver so as to ensure that

a good job is dome. Such "work" is probably not recorded in the
surveys. And part of the increase in leisure may represent the
withdrawal from the labour force of children and housewives who
were formerly helping out through sheer necessity. These suggestions
are tentative; it is not really possible to go further with this

subjéct on the basis of the data available here.
So to summarise the findings of this chapter:

(i) There is a clear reduction in the total input of labour per
acre associated with aun increase in the proportion of land
cultivated by tractor. The extent of this reduction is
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difficult to quantity because of other influences on labour

input, but 9 mandays per acre seems to be a reasonahlé estimate.

(ii) There is no evidence of a systematic relationship between
the degree of tractorisation and the input per acre of hired
labour, either for all operations or for land preparation alone.
(iii)There is a clear tendency for the input per acre of famifffxguhe
lower - on the more mechanised farms. This trend is a appareni
from both the total operation and land preparation figures. J
""So the evidence is consistent with the hyﬁothesis that

mechanisation displaces family rather than hired labour

»
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CHAPTER 3

LABOUR INPUT AND RETURNS FROM FARMING

3.1. SOME THECRETICAL 4Zeginl

One would expect that the amount of effort which a farmer and his
family apply to. their holiding will depend, in part at least, on the
return that they can expzsct from their holding. This is based on
the reasonable assumption that work has a disutility and that
"although (a man} may enioay work for its own sake, his main reason
for working is to produce goods and services or the cash needed to
buy..them". (Upton, 1976, page 242) So there will be a trade-off
between time spent in working, and time spent on leisure or other

"non-work'" activities.

Each farmer makes a decision according te his individual preferehces
and values on the amount oif: family labour to apply to his férm,given
the returns which he can aoxpect at different levels of input (which
in turn depend on his rescurce eydowment), and the cost in terms of
the disutility’of leisure time foregone. Likewise, the decision on
bow much hired . labour to apply will be determined by the coéts and
expected returns. In this case mest of the cost will be in the

form of wages paid to the hired workers (i.e. a wmoney cost) but there
may in addition ©Dbe Gisussiity connected wiih the hiring and super-
vision of hired workers which makes the real cost to the farmer

higher than the money wzage.

.If all farmers had the sane res&urce endowment and were dpéfating
on the same production function, and if the cost of labour (both the
wages paid to. hired labour, and ithe subjective cost of family
labour} were the same to all farmers, then the optimum, profit-
maximising, level of labcur inpui per acre weculd be the same for
all farmers., If it could also be assumwed that there were constant
returns to scale, then the optimum per acre lzbour input would be
the same even with varying heolding sizes. Of course the assumption

that marginal product is equated with marginal cost may not be valid
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for peasant farmers. Other objectives, such as eecurity, may be
more important than profit maximisation. Even if profit max1misa—
tion were the chief objective, one would still expect considerable
variation in labour inputs. 1In ‘spite of some superf1cia1 homogeneity
between small farmers in the dry zone, there are important variations
in resource endowment. Land holdings vary in size (see»Chapter 4),
family size varies, availability of capital and physical inputs is
;ef‘f?oﬁ constant, and water.supply shows considerable variation
'_Be%ween localities. Further, the cost of labour is unllkely to be
constant across the dry zone. Wages of hired labour vary according.
to the availability of workers and the level of alternative employment.
Also the value placed on the time of the farmer and his family is a
subjective, culturally ane psychoiogically determined factor, which

wries from person to person as well as from place to place.

To clarify this discussion, the division of the farmer’'s decision
making . process developed by Mellor (1966)vls useful. He distinguishes
five’ stages in the transformation of lezsure into goods and services.
i/ : The transformation of utility from leisure into labour. This
depends on the relative values put on them, and. is partly
culturally determined
ii/ The transformation of labour time into agricultuzal output
This depends on resource availabxlity, technology, and management
_ quality. / ‘ )
iii/ The transformation of agricultural output into money. Ferm
prices and marketing efficiency are important here,
iv/  The transformation of money into goods and services._ This
.will be influencedtby marketing efficiency, availability etc.
v/ The transformation of goods and services into utility: As
with (i), this is a cultural and psychological factor which

may well change over time.
A (

This helps to show that what is observed as a simple relationsghip
between the amount of - labour applied and the returns to that 1abour

is in fact a result‘bf the 1nteract1on of a complex of econom1c,
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cultural technical, and psychological factors. So it is important
not to draw simniistlc conclusions from any results obtained by
examining the relationship between income and labour. For instance,
if farmers appear to be unwilling to raise significantly the hours
worked when the return to their labour rises, this may not be due
to idleness but, say, to poor availability of goods and services on

. which an increase in earnings could be spent

In the rest of this Chapter, an attempt is made to examine the
relationship between the inputs of family labour, hired labour and
total labour (i.e. family plus hiredi into paddy and the net
returns from paddy farming. Of course the link between the return
obtained and the amount of labour applied is not one-way. The input
of labour will be an 1mportant determinant of the return which. is
actually achieved. But the existence of such a two-way causality
does not prevent the study of the association between the two variables
and the formetion of tentative conclusions from the results. But
before going into greater detail on the methods used and the results
obtained, mention will be made of the problems connected with the

aggregation of data, both betweer different areas and across time.

a) Aggregation of results from dlfferent tarmers and.different
areas. There is no guaran ce that d;xferent farmers w1thin an area,
or farmers in different areas, are operatlng on, the same supply
schedule. Personal factors will influence the value put on leisure,
on goods and serv1ces etc , and such félngs as the availability of
consumer goods and the cost of hired labour are also likely to vary
to some extent, ' It is hoped that such factors will not be large:
they will be minimised by concentration Jjust on farmers in dry zone

colonisation schemes .

b) Aggregatlon of results +'rom different years (and use of past
results as a basis for piojecti¢ as into the future). Farmers'
attitudes and market circumstances may change over itime in such

a way as to change their response to a particular level of expected

income, or changes in technology or practices may alter the income
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associated wifh a gi?en level of labour input. This again should
not. be ,.too serious as all the data are taken from a 10-year period
1970-1979, though as the pace of Dry Zone‘69velopment~acce1e;ates
laboqr;martet cbnditions may chang.: increasingly rapidly.

3.2. . MEASURING. THE RETURNS TO LABOUR

There are ﬁumerous inputs_ into the prqduction process of which
labour is just one (othersinclude land, capital, water, and
management). . The outcome of production is simply a crop, the
yield of which depends on the levels of all these inputs, and on .
exogenpusﬁfactqrs such as the weather., To isolate the effect of
any imdividual imput on the level of output is difficult. One may
try. to observe a nﬁmber of different farms whe;e the levels of all.
othe;;inpu;s are more-or-less equal but where the input in
which one is interested varies, but this is very difficult to . . .
”_aghiévé ip;praétice._,Alternatively one can use data from farms with
all the inputs at varying levels and try to estimate a production
function which expresses the simultaneous effects of all the .
variables on output, However, this requires good quality farm level .
data and  is not attempted here gbut,seéﬁAbeysekerg,L198O);

’ ) \
So the best that.can be. achieved here is to use figures for the
overall,ne;.return (i.e. the total value of the paqdy crop minus the*
costs Qg_gp;phgged inputg), though it is realised. that .this is not
necessarily a gopd.indicaﬁion of - the returns to labour .alone, It.
includes the return to all the factors of production,.and;so/ggigppt
is m@de;to‘takg.ﬁhese into account as far as possible. The effects ..
of varying the area of paddy (i.e. the .input of,landi are examined .
ig“ggaétgr:g,,énd the.efiects of;varying“lévéls of'wateg:inpﬁt are .
consideied in Chapter 5. Management is very difficult to measure
and will only be discussed in general terms. It is likely to be
‘correlgﬁed_with the input of capital, with good managers mare .
likely té\adppt.modern practices whiqh}often_demand a capital. input..
In fact multicolinearity between all the different inputs will be a

prqb;em,‘sov@heir,individual effécts,cannot be fully isolated.. .



-If the net return is accepted as a reasonable proxy for the returns
to labour, the decision still has to be made whether or not it is

appropriate to deduct the cost of hired labour or whether one

.,‘should regard the wages paid out as part of the returns to labour.

The farmer will be interested in hiring: labour only if he feels
that the add1tional value of output resu1t1ng exceeds the wage

he will have to pay. So it 15/51ze of this surplus value which

~ will affect his decision making. But the part of income which goes
towards paying. wages is still a component of the total output
resulting from the input of labour, so that if one is interested
-in the relationship between labour input and net return then the
wages should not be subtracted.

The argument may seem unnecessarily pedantic in view of the fact
that only such an approximate estimate of the returns to labour
is being used. However, it seems logical not to deduct the:

cost ofvhired labour when one is examining the returns to all
labour (family plus hired), or when one is looking at just the
returns to hired labour, but in the case of family labour input,
~the return net of the cast of hired ]abour seems more appropriate.

In fact, emplrlcally it made very: little difference whether hired

'-;labour costs are subtracted or not. The various relationships

_were also examined unger the alternative assumptions on whether

the cost should be deducted, and found to be basically the same{'

The other major decision which has to be made is whether to consider
the relationship between net return and labour input at the farm

level or on a per-acre bassis and the issue is complicated by the

... -possible .existence of economies or diseconomies of scale. Although

the per acre labour input gives: 3;better impression of the intensity
of farming, the whole farm is thg relevant decision making unit, and
80 may seem to be the more appropriate choice. But ih view of the
rele?ance of both these measures, the relationship was examined

.., using both sets of figures as discussed in section :3:3. below.

Data on the returns from paddy farming were fairly readily obtained,
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as even if they were not oﬁtainable directly from the studies
used, there were usually figures on the yields per acre of paddy
which ailowvd the gross returns to be calculated by rultiplying
by the G.P.S. price, The farmer mzy not actually sell all his

. produce, but one must value produce which is consumed domestically
at the price for which it could have been sold. Some;inaccuracy
may be introduced whén the farmer‘actually sells his paddy for
‘less than the G.P.S. price which he may(k)because'he'prefers“fb
trade With a 1pcal merchant rather than a cboperative, e.g., because
of speed of payment, or lower standards of quality control} This
is difficult to avoid. Furthér details of how the figures were
obtained are given in Appendix A, and the final figuxes used are

in Table 3.1,

“*An adjustment has to be made to bring the price and cost data for
different yéars to a common base. Unfortunately, no wholly
satisfactory price indices are available for Sri Lanka, ard the
best that could be done was to use the Colombo Consumers Price
Index published by the\Central Bank. Thé commodities'included
in the index are not all relevant to the rural §ector and there

" are several minor problems with the index which together with the
. alternative indices considered are discussed in Appendix C, but
it should £:111 prove a reasonable way of removing tia effects of
inflation, alloﬁing the.data for different years to be cémpared

directly by converting them ali into 1978 rupees.
3.3, THE RESULTS

The results are presented in the form of scatter diagrams to bring

‘out any association between the figufés on labour input and return,
““though it must be emphasised that‘they aré not intended to indicate
-simple causality. First the diagrams for the whole farm data'(Figs.

3.1, 3.2, and 3.3.) are considered.

Figure 3.1 shows a fairly strong positive relationship between the

total labour input per farm and the net return from paddy per farm,
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TABLE 3.1 INPUTS OF LABOUR ANﬁ RETURNS, PER FARM AND PER ACRE

Location Total
labour
input
per acre
in
mandays

Mahawilachchiya 52.1

Mshakanadarawa 45.8

Pavatkulam ’ 35.0

Usgala Siyambalan-

gamuwa 61.3

Kandalama 40.0

Kaudulla 61.3

Minipe 68 .4

Polonnaruwa (1) - 91.8

Hanbantota (1) 50.7

Hambantota (2) 52.1

Polonnaruwa (2) 69.4

Elahera 67.7

Walagambahuwa 55.0

" Kala Oya 52.0

locludes exchange labour

in

mandays

1

19,

14.
32,
22.
60.
35.
44,
53.
4z,

14.

- Hired
labour
input
per acre

o

O N 9 @ o RO~ N

Family
labour

input

per acre

in

mandays

43.
25.
29,
45.
31.
15.

15.
25.
48.
38.

O WO B MmO PN B oW

. 275,

Total

labour

input.

per farn

in

maniavsg

146.90
68.0

98 .

172.
111.
166.
236.
354,
196,
250.

169,
100.
92.

o

B N e g W D W ©

Hired

labour

input

per farm

in

mandays

25.0
21.0

53.

® W O » O B N Wb oA =

n

Family
labour

ioput

per farm

in

man dys

121.0
47 O
44.

122
71.
79.

158.

119.
60.
34.

a9.
88.
67,

[+

[ B - T ]

Returns
per farm
net of
all
purchased
inputs

Rs .1978

2383
1773
2232

2882
‘2268
2611
3470
5794
4493
4954
4796
5321
2834
2973

Returns
per farm
net of all
purchased
inputs
except
labour
Rs.1978

2626
1991
3027

3271
2542
3112
4093
8446
6026
7066
6963
6818
N.A.
3245

Returus
per acre
net of
all
purchased
inputs
Rs.1978

1022
813
960

1003

1501

1158

1030

1208

1337

1549

1670

Returns
per acre
net of
all
purchased
inputs
except
labour
Rs. 1978

938
1341
1081

1180

o11
1144
1183
2188

1553
1469
1754
1713
N.A.
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the regression equation Being:

O 032 x + 34 3 s
and the va:ae R2 = 0;72. This poritive relationship is what one
would expect in light of the earlier discussion: the higher the
returns the more w1111ng the farmer will be to raise the labour
input, and the higher the labour 1nput the higher the returns

are likely to be.

The same relationship emerges in Fig. 3.2 between the net return
and the input. of hired labour per farm. In this case the regression
"equation is: _ '
'Y.= 0.036 x - 58.8 ‘ -
and the value ef Rz = 0.94, showing a close correlation between net

return and hired labour input.

However, Fig. 3 3. reveals no such correlation between the input

of family. labour per farm ‘and the returns to paddy farming, with a
virtualiyvranaom scatter of points (the value of R2 for the

regression line was only 0 0086). This conflicts with the behavioural
pattern hypothesized above where it was suggested that the farmer

and his family are likely to work a higher number of days on the

paddy land if a high return is assured. . ' L

Geing .on to look at the relationship between per acre return agd per
acre labour input, while interesting to see what patterns emerge

from the diagrams, it is not so clear.what sort of a relationship one
would expect. With the farm as the relevant decision-making unit
and w;th poesible variations in wage-rates and returhs to scale
between 1ocations, it would be difficulti to predict the relationship

between per acre labour inputs and returns even if all farmers were

llt is recognised that in this and subsequent regressions the
‘estimators obtained are not unbiased, due to the use of average
figures from samples of varying size. However, they remain a ’
" helpful, if approximate, guide to the degree of correlation.
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behaving as profit maximizers, Thus, it is not surprising that

no strong associations are visible in Figs. 3.4 to 3.6.

In fact weak positive relationships are’ﬁbservable in Fig.3.4

and Fig. 3.5, the value; of Rz being 0.43 and 6.54 respectively.
In Fig. 3.4 (for total labour input per acre) the relationship
depends largely on the values for Polonnaruwa and Kandalama.
Figure ‘3.5 ( for hired labour input per acre) shows a clearer
trend from which only two lecations with very low hired labour
inputs deviate. Finally, Fig. 3.6 shows virtually no correlatioﬂ
between;ﬁhe input of family labour per acre of paddy and the net

2
return per acre,.the value of R being only 0.058.

Comparing Figs. 3.1 & 3.4 it can be seen that while both exhibit
a positiVe correlation between total labour input and the level
of returns, the relationship is much weaker on a péf*acre‘

basis than on a per farm basis. It was noted that theré are§

strongg;l theoretical grounds for expecting the relationship to

’,‘émerge at the farm level, but a deeper understanding will perhaps

result if the separate components of labour input are considered

in turn.

' Figs. 3.2 & 3.5 show {air’vy clear correlatirns between the levels of
hired labour input and the net returns (per farm, and per acre).The
points which diverge from the trend in Figure 3.5 (those for Kala Oya,
and to éome extent Mahakanadarawa) are locations with poor water
availébility, and the fgct that the Kala Oya survey included many
small village tsnks may also tend to reduce the levels of hired-labour
input observed. For locatioens with better water availability the

relationship holds more strongly.

But family labour input shows virtually no correlation with the levels
of return eifher at the farm level, or on a per acre basis. Several

reasons can be put forward for this.

First, in view of the complex of factors influencing the transfor-
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mation of leisure into goods and services listed earlier, it is not
surprising if the labour input corresponding to a particular level
of return varies from area to area. For instance the-availability
of consumer goods will not be the same in all areas (thus influenc-
ing the incentive to earn a higher income) and the level of technology
(important in determining what level of output is achieved for a
given labour input) also varies substantially. Chapter 2 shows how
more highly mechanised areas tend to use less family labour and
there is some tendency in Fig. 3.3 for the locations with high
wechanisation (such as Hambantota and Pavatkulam) to be those with

a lower family labour input than one would expect for the level of
return, and those with low mechanisation (e.g. Mahawilachchiya and.

Usgala'Siyambalagamuwd) to have a-high family labour input. This

~does not provide a complete explanation as there are anomalies but

it seems to be .important in some cases.

Another possibly important factor is that as expected return rises
there are conflicting pressures on the farm,family: the incentive
to work in terms of material return is higher, but it is also
possible to achieve a given level of income with a lower input of
labour. Thus, if the "leisure prefefence" of the family is high,
they may prefer to apply a relatively low level of labour to the
farm and settle for a level of income below what it would otherwise
have been. While it is not possible to examine this qﬁestion

‘thoroughly with the data available a few comments can be madé.

First, the existence of a high leisure preference cannot be assumed
to beih general phenomenon as there are some locations where the
input of labour is relatively high at quite high levels of return

(for instance Polonnaruwa, Elahera, Minipe).

Secondly, other explanations can in some cases be given for the
low family labour application in 1locations where the return. is
quite high. This is particularly true in the case of Hambantota
where the level of family input is perhaps largely a reflection of

the pattern of land ownership found there. Ranatunga & Abeysekera
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(1977) point‘to the presence of affluent cultivators owning large
extents of land, who rely almost excluéively on hired labour for

field work. Such,affluent‘landowners, often involved in other
business és well as farmiﬁg, are largely peculigr.to the District,

and their existence,‘together with the high degree of mechanisa- . ,;
tion ofrcultivation; igoes a:long: way.towards.explaining the low . ., ..

levei of family labour input fo\md there.: (7 | sworanmolod esnataur ’.z.oif?‘}
It coubdialse bevargwed :that there axe Speclal cirquustances whieh ..
reduce >tha,ﬁamilyahahﬂﬁr Anput sin Bavatkulan below what one woyld .,
expectgjasuﬂﬁwtérxavakkabbhltmmfaﬁt@°W§%§§9r;3%3%?%& ﬁiﬁgriﬁﬁ%ﬁu %&up
usc, 1bs ned spedtuthat many -farmenslive qf@zﬁhqdﬂﬁgﬁmqo’Qggeitfﬁge%isdw
in omlpitevenderntake:majern operations, on EQAFE CXOP8 el to oisidsqg sil?
o
A further possible reason why there is no apparent relatiohship
between family labour input and the net returns is that there may
be variations‘in family size, or at least in the number of family
workers available for ﬁork on the farm. Some of the studies give
data on this (see Table 3.2). It can be seen that there is a rangé
of 5.9 to 7.9 in the average size of family, and there is also
some tendency for the locations with larger family size to have
higher labcur input (e.g. Usgala Siyambalaéamuwa, Minipé and
Elahera) and those with smaller family size to have lower labour
input(. e.g. Kala Oya, Pavatkulam and Mahakanadarawa) 3 The resultsvw"
for Kaudulla and - Kandalama do not fully conform with this pattern,?i$
but with other factors of 1mportance it would be surprising if a
completely . cons;stent relationship between family size and family

AAAAAA J: ix)‘\»)‘;l}us ,‘llﬁv*»%’

~,

5




TABLE 3.2 AVERAGE SIZE OF FARM FAMILY FOR STUDY LOCATIONS
{ WHERE AVAILABLE)

Location ' Average family size
Kala Oya. 5.9
. Mahakanadarawa _ 6.5
. Pavatkuleam 6.6
.. Kaudulla . : 6.7
Mahawilachchiya 6.9
Elahera 7.4
Minipe : 7.4
Kandalama . 7.5
. .Usgala .S, : 7.9

As well as the size of the family, the numbers employed in other
activities are relevant. In generél, agriculture provides the bulk
. .0of employment. For imstance, at Mahawilachchiya only 6% of males
.-find primary employment outside ‘agriculture (ARTI, 1979a), and for
..Kala Oya non-farm employment is described as "almost negligible"
(ARTI, 1979b) . Figures are given in some of the studies for the
..size of the family workforce actually engaged in agriculture.

There are problems of definition and comparability which make"™"
these figures of only limited use, but the fcllowing comments can
be made. As was pointed out above, many farmers in the Hambantota
District are engaged in other business activities which is likely
to reduce..the supply of family labour avsilable for agricuitﬁré.

. Also it is stated in the: report on Kandalama {Jogaratnam, 1974)
.-that opportunities for employment on ‘the state farm'there 4t the
time of the survey may have reduced the proporticn of family members -
working full time on their farm- This could help.explain why ‘the
labour input aé Kandalama is rather low considering that the family
size at 7.5 is high. There was quite a high proportion of male
~.family members (about 30%) at Mahakanadarawa who reported engaging
in non-agricultural activities as a secondary operation, but farming
remained by far the most common primary activity. 1In all other
cases work on the family farm is the dominant primary occupation,

with hired labouring on other farms sometimes emerging as a major
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secondary activity.

So it has been sghown that, in somé éaSeg at least, the size of
the family and the availasbility of off-~ f¢gp work may bhave inilucnced

the amount of family labour which is applied to the helding

Another possible factor, linked to the previcus one but pérhaps
worth separate mention, is the age of the colonization scheme. In
many cases, the settlers oh new schemes are younger pecple whe

do not yet have a large family. Even if they bave children they
will often be toc young to work. But as the scheme matures, the
avefage family size will perhaps tend to rise and the_proportion

of family members of working age increase. In fact thergzggylittle
. evidence from.the data to support this hypothesis, with.ﬁo 6bvious
iblink between average family size and age of the scheme, However,
'NAmarasinghe (1972) poluts nut that at Minipe the use of seasonal
 ﬁhired ]abour has declined "due to the family labour iorce expanding

? ahd the demand for hlred 1abour being minimiqed” agd‘this_might

be true elsewhere

\'In concluéioﬁ while there seems to be a clear poeitive correlation

between tbe total 1nput of 1abour per farm and the npei return per

-

» Iarm, and bntween the jnput of hired labour per farm’anﬁ p@efnet
return per fsrm, thesn relatfoqships are weaker (though still
,positiV°) on a per acre basis. There is little covrelation between

family labour 1nput and net return on either b351s, and some of

B ]

/

it was suggested above that farmers would apply each type of labour.
until the marginal return wag equal to the marginal cost. Wbile
the data on returns uqed here are not adequato to allow this to be

‘examined closely it is unlixely that this has been true férffamily

_:_labour Partly this ig because the cost of family labour is not
 “at a more~or-leqs fixed level as ig that of hired labour So Af
'tbere are dlfferences between locatioms in the subjective cost

of familv labour. there will be differences in the optimun levels
ﬁof use. Also becauqe hired labour involves a cash payment whereas
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family labour does not, there is more pressure on the farmer to
ensure that the former is applied at an optimum level than is
the case for the latter. Perhaps if, on certain farms orfégitﬁ
certain times of the year, family labour is in abundance, it will

be applied to levels at which the marginal product is very low.
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CHAPTER 4
VARIAT ION IN HOLDING SIZE AND THE INPUT OF LABOQUR
4.1 BACKGROUND TO THE ISSUES

It isvwidely thought that both labour absofption and output per

~unit of land will vary accerding to the size of holdings which

are allocated. It seéems reasonable a priori that smaller holdings
will 1nduce a more 1ntenS1ve input of labour, perhaps with greater
reliance on family rather than hired labour and that this should
result in a higher per acre output. The argument is summarised by
Farmer (1960): "Paddy is a crop whlch responds partlcularly well

to intensive methods easily acquired by the peasant. Nearly all

of the standard methods of increasing yields (transplanting, instead
of broadcast sowing, weeding, pest control, application of fertilizer,
agd S0 on) are essentially labour intensive in character stimulated
by a small holding rather than a large.” A similar attitude led the
1971 ILO Mission to Ceylon to emphasize the importance of reducing

farm size by land redistribution as a means of both easing unemploy-

ment and raising food output(ILO, 1971)

The idea that-smaller.holdings create more jobs and more food is
reflected in changing government policy towards holding size in
new colonisation schemes.1 In the early years of modern colonisé—
tion schemes (the 1930s and 19405)the‘typica1 allotment size was

5 acres of lowland and 3 acres of highland, and the main concern
seems to have been that fragmentation might reduce hbldings to

less than "economic units". It was felt that this size of holding
provided an amount of land which could be cultivated by family
labour alone, at the same fimé providihg an adequate livelihood

to settlers. From the early 1950s, 3 acfes of lowland plus 2 acres

of highland became the norm, and more recently allocations have

1 : .
This paragraph draws heavily on Andarawewa (1965).
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been as small as 2 acres of paddy and 1 or 2 acres of highland
Plans £ér sgftlement under the Accelerated Mahaweli Programme
envisage;'the allocation of 2% acres of iowland and % ap acre

of hlghiand per settler (Fernando 1979). The aim of the reduction
in holdlng size has been tc reduce the per cap1ta costs of
develdpment, and to try and improve the rates of return aehieved
by such projects. These have often been very low in theipast

(Corea, 1974).

ERed

In spite of the importance of the relationsh*p between holding
size and labour lnput to the successful achievement of pro;ect
‘aims on settlement Schemes, the amount of empirical work which
‘has been undertaken on the subJect is small, Three of the main

g A
contributions in this field are dlscussed below.

Amaras:nghe(1977) critlcizes the "rule of thumb procedure adopted
higherto and the lack of any scientific basis for allocating
holdings to settlers” and attempts a quantitative approach to the
determination of holding size. ' He uses parametric linear programm—
ing, so that the area of the holding can be parametrised and the ,
optimum . level found given a comstraint on the labour avallability
(under several assumptions), a minimum income constlaint and a
m1nimum employment constraint The programme is run for three
“different family sizes ( 8 members 6 members, and 4 members), and
for paddy farms highland crop farms and mixed farms For thei-
paddy producing farms the optimum sizes were 6 acres 4 acres,

and 3 acres for the respective family szzes and for the mixed o
farms they were 4 acres of lowland plus 3 acres of highland 3 ‘

of lowland plus 2} of highland, and 2 of loxlard plus 13 of highland,
respect1ve1y> So holding sizes are advocated whlch in most cases
are well above those commoniy al ocated at present, and stress is
also put on the need to varyithe holding 31ze accordlng to the size

B

of -the family settled

It 1s not clear how labour is costed in the study (1s family lahour
given an imputed cost? If not 1ts use may be at levels above what
would be applied by the farmer). Nor does the minimum employment

requirement'of 240 mandays per year per man-equivalent seem realistic,
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&S many peasant farmers worklleSS than this now and may be unwilling
to increase their labour input to such an extent The assumption
of fixed input/output coefficients excludes the possibility that
labour 'inten51ty of production ‘may vary with farm size, and
also the proposal that allotment size should be varied according
to family numbers seems impractical (family size w111 change oyer
time‘so that an initially optimal allocation will soon cease to

be so) But while details of the study can be criticised such "

a quantitative approach seems to be 2 step in the right direction.

Another paper which discusses holding size will be mentioned here,
and referred to again later, as it gives some idea of current think-
ing by those actually planning the Mahaweli Schene. Abeygunawardena
(1979) recognises that small farms may not provide incomes high
enough to attract "technologically advanced farmers" .and that their
marketed surplus will be smaller. At the ,Same time, larger farms
are seen to limit the number of settlers, demand higher managerial
and technical skills and require more hired labour which may not

. be readily available The M.D.B. - used evidence from earlier settle—

) ments and from pilot settlement projects set up at Maha Illuppalama

'>and Pelvehera before decxding upon the allocation of 2% acres. of
p;ddy and # acre of highland. At Pelvehera holdings were. 2 - 2%
acres while at Maha Illuppalama they were around 5 acres, and it
was observed that " in the latter case extensive rather than intensive
agricultural practices were adopted on the project, demonstrating
that the farm holding size was too large and unmanageable with
family labour,_thereby resulting in underutilization of the scare

resources, water and land. "(Page 99)

Wickramasekara (1980) touches briefly on the relationship between
holding size and labour input. Regression is' carried out to examine.
the effects of various variables on the input of labour, and the

_ results reveal a consistent negative relationship between the size
of the paddy holding and the total labour input _per acre for all
areas, supporting the view that labour intensity is higher on

. small farms‘ However when the regre351on was tried for hired labeur

alone a positive relationship was found only in 3 of the 5 areas.

Also the relationship between holding 31ze and yield was not clear
,46

R e oy

@



cut with large holdings producing the highest per acre yields in

2 of the locations.

Altﬁough these various works contribute to an understanding of the
effects cf holding size on labour application, kncwledge about this
vitally important relationship remains fragmentary. While limited
by the fact.that the available figures are at the location ragher.
%han farm level an analysis of the data collected here should shed

further 1light on this.
4.2 THE AVAILABLE DATA

The data used in this Chapter relate to paddy acreages rather thaJ
whole férms, so the relationship between the area cultivated and
level of lebour input will be examined for paddy only. This could
be a source of bias, as it is possible, say, that a farmer with

a small paddy holding may cultivate a lot of chena, so that low
labour appliication per acre of paddy may merely reflect concentra-
tion on the other crop or vice versa. An attempt is made in
chapter six to draw inferences from the limited amount of whole
farm data ‘which is available, but the evidence presented here w111

be just for paddy

Figures are available {see .Table 1) for 15 different 1locations

on labour input per acre in man-days, divided into family(usually
including exchange) labour and hired labour,. This is useful, as it
could  be hypothe51sed that the relatlonshlp between cultivated area
and per acre labour input will be d1fferent for hired and famlly
labour. For family labour, one would expect that the per acre input
would decline as acreage increases, as evallable workers spread_
their efforts more thinly over a larger area But for hired labour
the opposite relationship seems more 11ke1y, as on small ferms
family labour may be adequate so that no hired labour is needed,
whereas with increasing size it becomes less possible for fhe ferm

family to manage alone, and the share of hired labour in total labour

input may rise.
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TABLE 4. AVERAGE ACREAGE OF PADbY CULTIVATED AT SURVEY LOCATIONS

Locati- ‘ Average e'reage of paddy

- - o i dooh o s S S i o Y e e S A 4 e

Mahawilachchiya . B 2.8
Mahakanadarawa o . | 1.49
Pavatkulam o - T » . 2.8
Usgala S1yambalangamuwa_ ' o 2.82
Kandalama : : B 2.79
Kaudulla . S 272
Minipe \ ' 3.46
Polonnaruwa (1) , ' 3.86
Hambantota (1) 3.88
Hambantota  (2) . -  4.81
Polonnaruwa 5:(2, . o 3.97
’Elahera , .(1) ST : Y 3.98
Walagambahuwa o o ‘ 1.83
Elghera  (2) . - 4.21
KalagOya , . o : 1.78

iy ki

Figures are also available for the area of paddy cultivated

See Table -4 ( i.e. not the area of the whole farm but the actual’
area plant:d with paddy). The relationshlp between i1ais area -
and the inputs of the different categories of labour are presented

in the form:of_scatter.diagrams.
4.3. THE RESULTS , -

In Fig. 4.1. the total (i.e. family + exchange + hired) labour input
per acre in man-days is plotted against the cultivated extent of
lowland paddy (in acres). Theré is no strong relationship, wifﬁ wmost
points in a cluster between 40 and 70 man-days per acre, and one |
value above and one below the cluster. : For the range of cultivatéd
acreages. observable here (which includes the possible aliotment_
sizes for the Mahaweli Scheme) there is certainly no evidence to

support the contention . that small farms are likely to be formed
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more labour intensively than larger ones. If that were the case
then there should be a negative correlation on the scatter diagram
and there is no sign of this. On the contrary, the relationship

appears weakiy positive, the regression equatibn being:

Y = 5,42 x + 40.12 (Rz = 0,15) .

Looking a little more closely at the 2 values which diverge from
the main cluster, the low value (35 man-days per acre) is for

Pavatkulam. There are several factors which will tend to depress

the labour input here, such as the almost universal reliance on

tractor cultivation and broadcast sowing, but most important is
the effect of shortages of water (both for irrigation and domestic
use). Shorfage of irrigation water makes paddy cultivation risky
and so is a disincentive to raising labour input, and shortage of
démestic water has resulted in some farmers living off the
scheme and just travelling in to undertake the various cultivation
operations, a situation which no doubt militates against a high

labour input.

The "high" value of 92 man-days per acre was for Polonnaruwa where
the net returns are also very bigh and water availability good,
suggesting that where farmers are sure of getting a good return
they are willing to apply extra labour (though the causal relation-

ship will not be simple).

Going on to consider fggilz labour input (Fig. 4.2) it is again
clear that no strong relationship'exists, altﬁough there is a weak
negative correlation, which is what one would expect in the light
of the earlier discussion. Simple linear regression produces a
coefficient with the correct sign, but the value of R2 is only
0.32. So it must be concluded that the evidence from the studies
provides only limited support for the hypothesis that family labour

input per acre will be higher on small farms.

labour, reveals a firmer relationship than either of the other two
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Fig. 4.3
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sgatter diagrams. Linear regression gives a positive coefficient
and the value of R2 is 0.56. The addition of further points as
they become available might confirm the relationéhip which is
emerging, but at present one can suggest that there is some
evidence that the per acre input of hired labour will increase

as the size of the paddy holding increases,

Of course it is possible that there is an underlying relationship
between paddy area and labour input per acre which is obscured by
other influences on labour input apd which would only emerge if
they could be held constgpt.* For instance, it seems that many of

the locations with smaller ﬁverage paddy holding sizes alsé have
poor water availability( e.g. Mahakanadarawa, Kandalama, Kala Oya,
Mahawilachchiya, and Pavatkulam). So this might result in loﬁer
labour inputs than would be the case if water availability were
better. fin an attempt to get round th;s problem, the relationship
between labour input and paddy area was examined just for those
locations with a reliable Maha water subply {those in the "medium"
and "high intensity" categories of Chapter 5). However, not only
does this reduce the number of observacions from 15 to 9, it glso
significantly reduces the range of average holding sizes covered

to only.about 2 acres (2.72 to 4.8l acres). In fact there is hot
much improvement in the relationships resulting from the elimina-
tion .of the poorly watered locations: no ‘correlation is seen between
the figures on total labour input per acre and holding size, and

. -although the relatiopship for family labour and holding size improves'
slightly (the value of R2 increasing from 0.32 to 0.48) that for
hired labour deteriorates. However, the clearer negative correlation
between family labour input per acre and holding size may be signi-
ficant as this is the sort of relationship one would expect (and

it is in line with the findings of Wickramasekara, 1980). 8o to.

~recapitulate on the main results:

i/; .There is no evidence of any relationship between -aggregate '
-+; - labour input per acre -and the average area of paddy cultivated,

+»;With the per acre -labour inputs generally falling into a’
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cluster between 40 and 70 mandays

ii/ There is limited support from the data for the hypothesis that
fthe input of family labour per icre declines with férm size.
When only those locations with s reliable water supply in Maha

are examined, the relationship is slightly stronger.

iii/ There is evidence that the 1nput'of hired labour per acre,
Aincreases as the extent of paddy cultivated increases. Further

observations would help to confirm this relationship.
4.4 POLICY IMPLICATIONS

1f these fiddings are generally applicable to the dry zone of Sri Lanka,
it would seem that the trend towards smaller farm sizes on colonisation
schemes may have had less impact on thevtotal input of labour per acre
‘than is sometimes ‘thought, with various other factors exerting a

more. powerful influence. The hypotheésis that gmaller farms will
generate a higher input of labour per acre may be true for countrles
suchk as Pakistan where the range of holding sizes is much widerthan is
.common in: Sri Lanka, but does not seem to be so relevant over thé>sma11

range studied  here.

However, the:farm size does éeem to have.a marked influence on tﬁé
composition. of labour ihput. While some hired labour is‘used‘even
on small farms (because of the pronounced seasonal peaks in paddy

.. -Aabour requirements) the input per acre increases rapidly as the
average -holding size rises. At the same time the per acre input

. of family labour declines, so that larger farms use a much hlgher
proportion - of hired workers than do small farms. While this prov1des
enployment for hired 1abourers, it will be of a seasonal and short—
term nature. Also it is uncertain whether adequate supplies of
labour will be forthcoming if large areas of new land afe colonised
with holdings of such a size as require much hired labour.

These questions will be returned to later in the paper when projections

of hired labour requirements for the Mahaweli Project area are made.
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CHAPTER 5
WATER AVAILABILITY AND LABOUR INPUT
5.1 THE INFLUENCE OF WATER SUPPLY ON THE USE OF LABOUR

The availabilityfafiwafer is likely to have an important effect on
_the level of labour input. To some extent this will operate via

the effect of water supply on the returns to labour, aand this has

. already been examined. But there are reasons why water supply
deserves separate consideration, for instance, in the earlier
chapter ohly the observed levels of net return were considered
‘whereas;in fact It will be fhe expected return which"influencéén.
the farmer's deciSion. And the observed return may not be éﬁgood'
indicator of the expected return if the water supply is subjeéf'
to inter-year fluctuations. Therefore, this chapter tries té Aeter-

mine the quality of water supply at each location and discover

- whether this has any systematic effect on labour use.

There are 3 main ways in which water availability can be postulated

to affect farm labour input:

First, the amount and timing of the water supply within a season
will significantly affect the labour réquired for various operations.
For instance, land preparation can be performed more speedily in wet
conditions; weed control is made easier where continuous flooding

is feasible (only a limited number of species can grow and compete
with rice under flooding); and the effects of water supply on yilelds
(both via the water requirements of the plant itself, and via the
effects of flooding on improving availability of nutrients, ndtably,
nitrogen and phbsphorus) will influence the amount of labour needed

for operations such as harvesting and threshing.

Secondly, the total water availability will determine how many crops
can be grown within a year, and indeed whether a full Maha crop can

be grown.
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Thirdly, inter-~year reliability of water sﬁpplies wi11 make it more,
worthwhile for farmers to adopt improved‘techniques of production
such as transplanting; application of fertilizers and pesficides, “ d
etc., which deménd labour themselves and are also likely to raise

~ yields and so have indirect ‘effects on’ labour demand. This is

becausé it reduces the risk of the investment being lost due to

crop failure, - . S

5.2: MEASURING WATER  AVAILABILITY"”'

‘However, although water supply obviously has an important effect:
on labour input it is difficult to measure the relationship in ©°
precise:terms because of problems in quantifying _"watef supply™”.
Onecould ‘try ‘to achieve this by asking farmers how often (e.g.
"How many days in the.brevibus week?ﬁ)they have experienced iater'
shortages. LBut answers may not be. a reliable guide to the
adequacy of'&afer_supply if. the farmers' desire for water'isﬂhigher
than the actual requirements of the crop, One could hayve some sort
of metering system to check in physical terms the quantity of water 
supplied;:but this would be a difficult business if the sample siz?u

isllarge.

~In fact in view of the difficulties of measuring water availability,

it i¢ not surprising that many of the studies covered here do not

get beyond mentioning that water availability problems existed. ' .
In ove case (Izumi and Ranatunga) farmers were actually asked

for their opinion on the water supply conditions, classifying them

simply as® either "good" or "bad". fBut in most cases it is necessary

to infer from other statistics or comments‘sometﬁipg about the

wafer supply: condition. For instancé;”figures are often given on

‘the: percentage of a}ea cultivated for the Maha season studied and

also perhaps for the preceding Yala season. One might assume that

if both of these figures are high there is no shortage of water,

. as otherwise it is. likely that the acreage planted wouldxhave been

between the area of paddy which can be planted and the supply of water

per acre with a given water supply, the availability of water per . acre T e
will be lower where the area irrigated is large. However, this does

-not seem to be consistent with experience in most locations.
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Details of just what information was available on the water supply
situation at each locatioh are given in Appendix D. In most cases
it was possible to get a reasonable impression of the conditions
which exiéted from figures or comments.in the feports, thus allow-
ing the locations to be -divided into four broad categories accord-
ing to water availability. In one or two cases it was not entirely
clear into which-category.a location should be placed, but in

general the divisions should be satisfactory. See Table 5.

The categories used are "Village Tank"," Low intensity system",
“Intermediate intensity system", and "High intensity system'. The
intensity of the sysfeﬁ refers primarily to the paddy cropping
intensity, though to some extent also reflects the importance of
paddy to the farming business - chena is generally of more
importance at ;he low intensity locations than at the high intensity

ones.

The figures on labour input at each location are listed so that
it can be seen whether there is any tendency for this to vary

in a regular pattern between groups.

5.3 THE RESULTS cy
For several reasogsﬁwthe effécté of water a#ailggiiity on labour
input cannot be.fuli§ observed from the figures in Table 5. For
one tﬁing, they are only for the Maha season so that differences
in labourvinput in Yala are not shown, although it is in Yala that
inadequacy Qf rainfall will make water_shortages more critical.
This makes difficult the comparison of .locations in groups (iii)
and (iv) both of which have reasonabiy .assured water supplies in.

Maha but divergent water supply situations in Yala.

A second difficulty is that because of characteristics specific
to individual locations there is considerable variation between
figures Yifhig groups as well as between them. For instance, the

figures for Hambantota are much lower than one would expect for

a relatively well-watered location and the input of family labour
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TABLE 5: CLASSIFICATION OF LOCATIONS BY QUALITY OF WATER SUPPLY,¥(TH LABOUR INPUT FIGURES (IN MANDAYS PER ACRE)

“(i);Village tank . . (ii}‘Lom intensity systen ‘ _ (iii) Intermediate'inteﬁsity (iv) H1gh 1nten< ;;&\giém

K ) (Little Yala paddy: and’ ) system (Reasonably good ; (good water supply for
. water problems ID“Mahd) . N {?tph supply in Maha and paddy in both seasons)
: a significant area of :

e e e e m e e S e e e e S m i i mm paddy in Yzla) - : :

_(a) Walagambahuwa . . (a) Pavatkulam. Very little Yala (@} Kaudulla. Lowland cropplng (a)i Polonnaruwa. Paddy area
Untypical intensity (2 or paddy & Maha pacdy. often "~ intensity of about 132%. if-Yala virtually the same
.even 3 crops per year) - severely restricted. - Chena Chena uncommon. " . as-Maha. Few water probleus

__because of cropping awd highland crops 1mportant ’
systems work. ) A - (c) Elahera. Lowland cropping (b) Hambantota. Probably about
(b) Kala Oya. Somé Yala i(b) Mahawilachchiya. Very little » intensity about 144%. ' 2/3 of Maha area cultivated
) N~ Yala paddy & frequent water Very little chena. - . in Yala
paddy but only where : LT
. problems 1in Maha.Chena very : . . .
village tanks provi- I N : . . .
important. . ‘{c) Usgala Siyambalangamuwa. (¢) "'Minipe. Paddy area in Yaln
ded with supplementary : : -
‘ i - Lowland cropping intensity is almost tne sare as in
water via Yoda-Ela. : wa. Very 1ittl b 53 .
Chena important. {c) Mahakanadarawa. Very little a ou; 153%. Chena quite Maha. Only minor water
. ' Yala paddy, & water problems . wjdely practiced. problems .
@ in Maha have led to use of’ :
the 'bethma’ system.
(d) Kandalama. Little Yala paddy b
- though #eba <rop reasonably
e e o e o e e o B e e m e e m e e ———————— - -
Famlle Hired zggg} - Family Hired 'Igﬁa} Family Hired Total Faﬁily Hired Total
() 48.3 © 6.7 850 - - - (a) 16.0  19.0 . 35.0 (2) 29.2. 321 6.3 . (a);31.0 . 60.8 ., 91.8
(b) 38.0 15 82.0 _ (b) 43.2 8.9  52.1 : (b)125,0 y42.7 67.7 - 53.8 89.4
(¢) 31.7 4.1 45.8 o (m29.5 25.6 55.0 (0),1 %5 35.2 50.7
.(d) 25.8 14.2 - 40.0 (d) -43.3 18.0 61.3 (b 7.2 44.9 52.1
‘ : B (c¢) 1539 22.6 568. 4
BAv. 43.2 10.4 - 53.5 Av. 29.2 141 43.2 Av. 31.
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at Pavatkulam is_élso nmuch lower than is typical in that group.
The reasons for these divergences are. discussed elsewhere. But
the point to stress here is that they mask the effects which

the water supply alone would have.

Thlrdly, it is difficult to say much about the two "village tank"
locations, where one might expect farmer behaviour to differ in
some ways from that on the colonisation schemes. This is maiﬁly
because (i) two samples are not engugh for a reliable pattern to
emerge (ii) the locations ‘are in some ways untypical (especially
as WalagambahuwaAis receiving much attention under the Sri Lanka -

I.D.R.C. Cropping Systems Research Project.)

But inspite of these problems a number of interesting observations

can be made from the data.

There is, as one would expect, a clear tendency for the input of
labour per acre to be at a higher level where the water supply

is more reliable. The average total labour 1nput 1ncreases from

43.2 mandays/acre for the low intensity system, to 61. mandayé/acre
for phe intermediate group, and €6.5 mgndays/acre for the high
intensity group. The village tanks at 53.5 mandays/acre fall between

the low and the interﬁediate group results.

There is also a temdency for the per acre input of hired labour to
increase in the same way, but family labour input shows no systematic
variation. For the village tanks, hired labour input is at a low

level and family labour much more important.

The differgnces between the low intensity group and the two higher
intensity groups is more pronounced than the difference between the
intermediate and high groups, which is as one would expect given

the reasonably assﬁred supply of water in Maha in both of the latter.
So it seems that where there is a significant difference in water
‘availability, there is generally a significant difference in labour
applicatioqﬂ Not omnly is this a result of the lower returns to

labour in paddy production which can be expected when the water supply
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‘is poor, but also of the fact that chena is often an important
alternative activity at such locations, resulting in compet1ng
demands for labour between paddy and chena at certain times

of the year.

The lower level of hired labour input at the poorly watered locations
also seems to be a rational response to the hlgh risk of production
farmers will avoid cash expenditures and concentrate on fam11y labour
’ us 'The same behavioural pattern was observed in the study of two
villages in Rurunegala District with contrasting water supply situa-
tions undertaken by Sirisena and Fieldson (forthcoming) .

So,ipwgoﬁéiosiOn’iit seems that well—wateredAioeations will have a
higher total input of'labour, and a higher proportion which is hired.
More detailed effects cannot be detected because of the familiar
problems of isolat1ng the effects of one particular variable in V 

cross—sectional analysis.



CHAPTER 6
AN EXAﬁiNATION OF LABOUR INPUTS INTO NON-PADDY CROPS
6.1 INTRODUCTION

So far only the input of labour into paddy has been examined, but
plans fof”éifferent systemé of the Mahaweli include various other
crops in an effort both to economise on water and to raise oiitput™
of other cqmmodities, often presently imported, with a view to the

day when seif—sufficiency in paddy is achieved.

ST

In fact for several reasons consideration of labour input into paddy’ %7

may be of even wider relevance to Mahaweli than it at first appearsi =t ¥

First, théxeuseemssto be a tendency when detailed project appraisals’™’
are undertaken’:for thé share of paddy included to be increased at
the expense of other crops, as the returns from rice may be more
Certaigggiése:ofiérﬁps of which farmers have had little previocus
experience, and the costs in terms of processing and'ﬁéfketingéaréhﬁdiv
often less (the input/output infrastructure for pﬁéd?iés*wéllfﬂ CRL
developed in most areas). Secondly, even if other crop8c¢éhdin jAct
the project plan, the farmers ma§ not be willing to grow tHeém to ™
the planned extent, and the well-known preference for rice will
exert itself. This has been the case ip Uda Walawe where the Asian

Development Bank envisaged almost 10,000 acres of cotton by 1977.

In fact only 820 acres were grown in that year for a host cof reasons

N

¥

including poor water and input avaiiébility, and inadequate enforce- 5

ment of cropping regulations résti¥ting in the widespread cultivation 7' i:

of paddy on highly permeable soils(Farrington, 1979). Thirdly, the
introduction of other crops with different labour requirements is

no guarantee that such labour requirements will be met, and paét?
labour input may be a much better guide to future labour supply than
the ag;onbmist's estimates of what labour should be applied’tc'thei
crops;é}owﬁ. Aﬁd as paddy has ‘béen the dominant crop in dry zone
colonisation échemes_in theipast, the labour applied to paddy may giveé
some idea of the sﬁppiy whichcdn ‘be expected in the future.

erys
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the
Nevertheless,/ attempt has been made to gather together data for

enterprises other than paddy to see whether &he farmer's decision- . -

_ making with respect to other crops differs from that for paddy
alone, One might expect that in view of the importance of paddy
ae a subsistence crop it will receive "preferential treatment”
with operatlons on other enterprlses fittinalaround the paddy

.work, but if 1rrigation is unre11ab1e ‘the farmerS\may concentrate

on thé’ dryland crops : _
P t e ‘

Unforfunafely;'the sources  of data whieh have been used throughout
this study are not generally able to give much detail on non-paddy
cultivation. In view of the great importance‘of rice in Sri Lanka,
it is understandable that many studies ehould‘confine themselves to
paddy production, especially :as in some areas. (e.g. Polonnaruwa)
paddy ‘makes up virtually the whole of the farm1ng business.
But in a few cases 1t was pOSbele to get some idea of the inputs
of labour for all farm enterprisee, as descr;bed below. These
locatiéne%are nof'altogether typicei_so_it may_be difficult to draw
any widely applicable conclus*ens Walagambahuwa is a'small_village
tank but production w111 be affected by its selective treatment
undér the Sr1 Lanka/l D R. C cropplng qyctems reseaxrch project'
Mahakanadarawa and Mahawilachchzya are medlumielved tanks but with
water availabllity problems,‘and only M1n1pe has a reasonably good
~water supply Figures are also g1ven for the two dry zone villages
studied in Slrlsena and Fleldson (forthcomlng) theugh of course the
. sxtuatlon in these is d1fferent in many respects from that on dry
zone colonlzation schemes ’ . 1

'6.2. THE RESULTS - ' e

A summary ‘of the avallable data is giveﬁ in &able 6. All figures
relate to Maha seasone only as it is in this seasen that most ralnfed
cultlvation is concentrated. The figures for dlfferent locations.

are nof'alﬁeys direetly_comparaple as in eome_eeses there are
separate figures for chena add‘highland and iﬂ otﬁers these are

grouped together. For Minipe, no distinction ig made between family

1

i
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TABLE 6: LABOUR INPUTS, AREAS AND RETURNS OF DIFFERENT FARM ENTERPRISES AT SELECTED LOCATIONS

. V,.-—————--——-—————--———-——--———..-......._...._._-.-...-..-...._-..-...-.-..---...—q_-—.—--_—--——-~_-.._—._-._...--_-..-«-----—-......—.--—_--—-———_——-..--,..__—m_—~-~‘-—_—--w-

Labour input per acre Area (Acres) Returns per, Returns per man=
'"'—""“""""“"““'“““""""“'_--___-u___-__-,__2229--_B§-E§1§-_992_B§_l?.3§ ________
Chena - Highland Paddy
Famxly Hired Family Hired Family Hired Chena High Paddy Chena High Paddy Chena High Paddy !
e e e o et e e e tand . land o land
Mahawilachchiya 74 2 71 1 437 9 4.0 0.7 2.8 463 327 851 6 5 17
Mahakanadarawa 79 8 86 7 32 14 1.8 1.0 1.8 474 692 1194 5 7 26
Walagambahuwa(l) 52 5 - - 41 7 2.2 - 1.8 394 - 1549 7 - 32
< ¥
Minipe 1 69{‘) - - - 46. 23 1.6 - 2.8 317 - 1003 5 - 15
Moragaswewa ‘1) 57 21 - - 22 9 1.4 - 3.6 640 - 1410 8 - 45
Heelogama (1 25 30 - - 11 32 1.0 - 3.1 569 - 1568 10 - 38

~.....—--...m.-_«—.-—o——-.m-—u-.-nu...—-...--—-.--..-m--»-..-—v.....m.._-_—.-.y..-..--—.-—-.--.—--——.——.—_—-—.-._——_—-._.....-....—.—.-.—--..».-—-....‘-—_._-4«,..—-—_.—-.- o T Vie S G s G e o Vi s O s . V. e

(1) For these locations figures for chena include highland

.(2) Includes family and hired labour.



and hired labour application to rainfed crops though it is noted
that “"jungle clearing is usuzlly uudertaken using only family labour”
(page 32 ) so hired labour input is probably lew. In spite of these

difficulties, a number of broad conclusions can be drawn.

" First, the total inpqt per acre ot labour is higher in chena and
homestead ;ultivation than ir paddy cultivation at all locations
except Minipe (where they are equal)., One reason for this is that
labour needed for specific tasks will be higher than fér paddy (for
insfance, clearing of land for chena cultivation, and crop care,
including weeding and guarding against wild animals). Another reasdn
is that mechanisation is lsss feasible on highlands, where land

el

clearing may be rough and where holdings gare much more scattered than

is usual for paddy allotments. Chena ﬁ;ldings are often distant

from the village so that time is spent in travelling.

The fact that Minipe is the only location at which the per acre labour
input into paddy is as high as on highLand cultivation is signifigant.
As mentioned above this is a major 11rigafion gcheme with & secure

‘water supply, so it seems that where the farmer can rely on his paddy

crop he will put more emphasis on that. The other two locations which,

while not part of a major scheme, had reasonably good supplies of -
water in the survey years, Walagambahuwva and Heelogama, also show &
much 1ower labour input into chena (57 and 55 mandays per acre) than
those locations where the availability of irrigation was poorer,
(labour input into chena was 70 wandays per acre &l Mahawilachchiya,

and 78 mandays per acre at Moragaswewa) .

Table 6 shows that for each locatlon the 1npuf of gggzég labour pner
acre of chena and highland is higher than that into paddy, and
conversely that the input per acre of Eiffé labour is lower than
for paddy.. Thls will be y¢&u1y becausc chenu operations are not so
_ time-specific as those in 1rrigated paddy cultivation. So there
is more flexibility over labour inputs, which may allow the tasks.

to be accomplished by family labour instead of resorting to hired
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labour} Also most chena operations can be timed so as not to clash
with busy periods'in paddy, .. cultivation - land clearing and plant-
ing can be undertaken in the period before the start cf Maha rains,
and weedlng of cheha crops can usually be fitted into the slack
periods .of paddy tultivation (Silva, 1977). The low 1nput of hired
labour is ne doubt partly due to the relatively low levels of return
found on chena_ aﬁd highland cultivation which mean that cash
expenditures are kept to 2 minimum. It might seem irrational to apply
family labour at such high levels when the returns are so low, but much
of the work will be done at’ times of the year when the opportunity
cost of the labour is low. Silva even suggests that farmers may
ggigz time spent on chena cultivation ~ "many farmers seem to attach
a recreationél value to their chena..... They certainly treat the

chena as an economic enterprise, but at theé same tibe point out

. that the best way to spend their slack periods from paddy is to

'go to the jungle and plant a few crops'(page 89 ).

Another important point to emerge from Table 6 is that as paddy gives
considerably higher returns per acre than highland and chena crops
and also has lower per acre labour requirements, the returns per

unit of labour applied are very much higher than for the other
enterprises. This provides a strong incentive for farmers to concen-
trate on their rice crop, especially if labour is constraining.
Together with the much better established infrastructure for paddy

(with respect both to provision of inputs and marketing of output),

lln this context it is interesting to note that Farrington's study
of cotton production in Sri Lanka found that a much higher propor-
tion of the input of labour was hired in chena cotton production
than is the case in most of the locations included here. This

was largely a result of a high proportion of hired labour in pick-~
ing, a very time-specific task, though hired labour was also

used for other operations. So in certain circumstances (such as,
in this case, a cash crop with time-specific labour requirements)
hired labour may be applied to chbena crops in larger amounts than
observed above.
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it goes a long way towards explaining the commonly observed
preference of farmers for growing paddy where sufficient irrigahle

land is available.

But in Splte of the iow returns to 1abour in chena and highland
cultlvatxon these enterprises may stlll prov1de a valuable

addition to income when the returns from paddy are precarious, or

the extent whlch can be planted is 1im1ted Most farmers rely mainly_

on famlly 1abour and although the levels of input are high thls 15

probably achieved without serious adverse effects on paddy cultiva-

tlon.: However, it is likely that on large scale colonlsatlon
schemes wh3¥efa satisfactory income can be made from paddy cultivé—
tion alon®& 'And where nc chena land is available in the imﬁediate»
vicinity' 6% the farm, chena cultivation will be much less attractive

a proposition;
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CHAPTER 7
CONCLUSIONS AND POLICY IMPLICATIONS

7.1 PRQQLEMS OF MULTIVARIATE ANALYSIS

In previoggychapters différent factors have been examined all of
which haveﬁsgme effect on thg input of labour. But a problem which
has beéﬁ encountered repeatedly is that of isolating the effects of
an individual varxable when so many varlables are actlng simulta-
neously on the labour input. This has been done in an ad hoc manner
above. For instance in looking at the effects of mechanisation on
labour use attempt was made to minimise the.influence of other
variables by examining the figures for 1ab6ur input into land prepara-
tion alone (this is where the effects oif mechanisation will be most
pronounced). And in other chapters attention was given to the .
influence of variables other than the one being studied so as ﬁﬁ éee
whether this 1led to any divergence from the underlying relationship

between the . particular variable and the input of labour.

Thus in most cages a reasonably clear picture of the effecfs of the
various. .diffgrent facto s on the input of labour was obtained. However,
such a piece—meal appr04ch can never he as satlsfactory as a rloorous
multivariate analysis such uas multiplie .regression. This allows the
simultaneous influences of many variables to be calculﬁped so that

the dependent. variable cantheﬁmore fully explained._‘lndeed if ali

the relevant independent.wa;igbles were included and could be
accurately'specifiaq;and measured, the dependent variable would bé

entirely explained.

Such an analysis has been undertaken by other wr1fers(e g- chkrama~
sekara, 1980) but pumerous problems ex1st whzch prevent 1t from

giving the complete picture which might be hpped forﬂ“'

First it is virtually impossible to include all the factors which
influence the farmer's input of labour Such things as the health '
of the family, the weather, the availability of off ~farm work etc.,

all have some_influence but are unlikely all to be included in the
67 ' ’ .
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regression. . !
: I
Secondly there will be mu1t1colinearity between many of the
variables i.e. different variables move more~or-1ess in line .,making
it impossible to distinguish reliably the rndiv1dual effects of
each variuble. ‘For 1n5tance. the quality of the water supply may
be correlated w1th the net return, and also perhaps with the type
of technique used e.g. transplanting will probably be ‘more common
where the water supply is secure, as the chances of los1ng the
investment in labour are reduced (See Sirisena & Fieldson
forthcoming). One mlght also expect farmers with large holdings to
be more likely to use tractor power than suuller farmers, asuthis
.allows them to cultivate their land more quickly. Many other sources
of multicolinearity could be hypothesised, all of which wiil redUcel
- the ability of the regression to isolate rellably the effects of

individual variables. _ '

| |
A thirdumajor problem is that many important'variahles_are difficult
to quantify. This problem has already beeniehcountered. For instance
water availability and farm power type could not be studied in a-
precisely quantitative manner as it wascmly possible to divide the
locatlons into broad categories accnrd1ng to the levels of water
availability and type of power used. In somevcases this can be
accommodated in regression by the use of a'dummy variable (for
instance taking a value of 1 when water supply is good and O when
it is bad). But such a procedure becomes cumplicated when there‘gre
more than two possibilities ( in Chapter 5 }ocaﬁions were divided into

four groups according to water supplj conditions).

In addition to.these more general problemsj the type of data avail-
~ able to this study is not gmeuﬁb;e-to multiﬁle regression. The
figures are averages for_loqag%ous, not farm level data, and the
number of observations differé from 1ocati?n to location (as does
the sampling technique and mgthod of survey?. Thig would lead to
biased estimators if ordinaryuleast'SQUareé regression were used.

: : !
So for a variety of reasons multiple regreésion was not used in

this study. . . - 68 !



7.2. A MATRIX PRESENTATION OF THE EFFECTS OF EACH VARIABLE

It is‘still possible to bring together all rhe different varlables
in a simple faéhion. This is attempted in Table 7, whzch d1splays
- in matrix form the levels of the four main variables whlch have
been examined, indicated as H(high), M(medlum),or L(Low) In the_
last three columns the direction of the relationship which has been
shown to exist between the varlable and the different types of '
labour input is given, so that one can see the effect that. the
particular variable is likeiy to have on each type of labour input.
For instance, mechanlsatlon‘ has a ggggfigg relat1onship with family
labour input, so at a location where the level of mechanisétion is .
high(H) this variable 1s likely to be exerting a- downward influencef’

on the input of family labour.

In the same way, the effects of’ each of the major variables can he
‘assessed, and the outcome whlch one would expect can be compared to
the actual total, hired, and family labour inputs given in rows (v)
to (vii). ‘Iu some cases the actual results will be fairly consis-
tent with ‘the expected results, but in other cases there is not
éuch a gobd correspondence., There must be other important factors
operating at these locations (some of which have been mentioned in
the text). To some exitent, -consistency between the actual and
expected results is merely tautological ~ the §E§B§} results have.
been used to reveal the relationships on which the expectations are
based. But the tabular summary is still useful in bringing together .

the results of the individual ‘chapters, and allowing them to be.

‘considered simultaneously.

- - e s ‘o v e

»1The distinctions between H M and L were made on an ad hoc basis,
and there is not necessarily the same number of locations. in each
class. For mechanisation and water use the classifications are
broadly those used in the respective chapters, and for net returns
and farm size arbitrary divisions were made. A return per acre net
of all purchased inputs of less than Rs.1000 was considered low, .
Rs.1000 -~ Rs.1200 medlum and above Rs.1200 high. The corresponding
classes for farm size were less than 2 acres, 2 acres to 3 acres,
and above 3 acres. :



TABLE 7:

SUMMARY OF THE EXPECTED INFLUENCES ON LABOUR INPUT

5o a
- B 2 o
i, L oo,
. . o < - S ..
53 § = bt § L3 § §.ﬂq“ 2 & - Relatiom Relation Relation
§..8 X gg:‘;, =g 8 g hH a © 9  ship with ship with ship with
8. % g 859 B 31 2 ‘;3.-" 8.8 o total hired family
| , : d o @
g = g» grﬂg g gb.g g g g 2 2 labour %abgur %abour
y . S _ : input input input
. 1 Water Availability L L L - M L M H H H M H M H Positive Positive Unclear
ii.Net Beturns L' M L. M L L M H M H H H H Positive Positive Unclear
iii,Meéhanisation L M HLHMMMMETLTEMEH Negative Unclear Negative
iv.Farm Size "M L MM M M H H H H L L M Unclear Positive .Unclear
v.Total labour inputzsz 46 35 61 40 61 68 81 51 61 55 52
L 2,3 ' ' '
vi.Family Labour input’ . g
: 43 32 16 43 26 29 46 23 11 27 48 38
2 : . ) : : .
vii.Hired labour input 9 14 19 18 14 32 23 58 40 34 7 14
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ne general piciture which iz of 1n+ergst here.
2 Ir mandays per acre for Maha season (as in Table 1),
3. Includes exchange labour,
4, See text.

‘Where two sets of flgure% are available per location they have been avprew@d

as it is

rounded to thevnearest whole number.



One of the points which emerges even before the results for
indiviaﬁalviocationé are examined is that it will be difficult :ia:zirinow

to predict the input of family labour. Of the possible explanateryﬁf

variables examined, the only ocne to reveal a clear relationship -1 ::i07
with fam1ly labour input was the degree of mechanisation(inversely
correlated) A So it seems that the main determinants of family
labour 1nput have not really been found This is not surprising in
view of the complex factors which affect the a110cat1on of the
family's time. Some of these were considered in Chapter: 3. For
instance where tne returns to labour are high the family may be
induced to WOTk ;onger Hours because it is receiving more reward

for its effort. But on the other hand, it can make a given level

of income with a smaller input of labour so may decide to reduce

the amount of work applied. If different families respond in
different ways, no noticeabie relatlonship will emerge, Other
1nf1uences which are relevant inciude family size, health, education,.
off-farm employment, and possibly also ethnic and cultural

characteristics.

In contfaéﬁ;rihe cée of hirea 1éboe;'is more of an economic
decision. It is influenced by the above characteristics in as much
as the use of hired labour is partly determlned by rhe amount of
family labour appl:ed.1 But generally one would expect the farmer
to consider the economics of hired labour use much more explicitly

than when applying famlly labour,

v o e o

1Though when hired labour input per acre is plotted against family
labour input per acre there 1523 strong correlation, there are several
cases where low hired labour input is assoc1atnd with high levels

of family laboi¥ use, and others where high bired labour input was
observed at locations with low levels of family labour use. Mahawi-
lachchiya, Walagambahuwa, Usgala, and Kala Oya are exemples of the
former, and Hambantota and Polonnaruwa of the latter.
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Looking in more detail at the results of Tabie 7, it can be seen that " . !
l

‘the highest total labour input would be expected to occur at locations

with high levels of water availabilily and net returns {for which the -

\
relationship with total labour input is posi%ive) and a low -level q;ﬁ;mvl )
mechanisation (for which the relationship is negative). It:is unclear

what level of farm size is most.likeiy.to;beJaSSOCiated'with a high .

total labour input In fact no location has‘ﬂ H, L in rowsi (i), (ii), ..:

and (iii), the nearest being Polonnaruwa with H, H, M, and Elahera'with.'*

M, H L. . Next comes Usgala -(M,M,L) and Minipe (H M;M). Polonnaruwa -

has the highest per acre total labour input,{Minipe the second highest,

and Elahera and Usgala are. equal third, so- in this case the matrix

has predicted well, The-lowest total labour inputs would be expected |
when the matrix shows L, 'L B and this pattern is found at Pavatkulam;

(which has the lowest labour:-lnput of any of the locations) and

Kandalama (which has the second lowest). - |f

F—

Likewise, the high users .of hired labour coéld-be predicted :from the -
matrix as could fhose>wifh low hired labour inputs (with the excéption
of Walagambahuwa). . . L

b . L
| J
Because most relationships between family labour input and the vari---- :.
ables studied have been unclear, it is-notgpossible to predict - the
levels of family labour application frdm’Taéle 7. '

| _ : ée

The accuracy of these predictions is in no way surprising: because;
asynoted above, the labour figures in rows (v), (vi),; and (vii) were
used to establish the relationships of row; (i) to (iv). Nor is it
very useful to be able to predict what oﬁe glready knows, ' The value
of such a matrix is in allowing past data to be used to predict into
the iuture“ In“the'following paragraphs eﬁﬁéttempt is mede'to }
extrapolate from past: experience so as to estimate what levels of

" labour input are likely under the Mahaweli scheme

7.3. PREDICTION OF LABOUR INPUTS UNDER THE MAHAWELI PROGEAMME
L - - - ‘ B -

First it is necessary to obtain information;on the environment of the

‘'small farmer in the project areas, so ‘as togfind cut at what level
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the variables used in the prediction will lie. Most of this
inforﬁation has been drawn from Abeygunawardena (1979) which provides
a good summary of current plans for the project. It is stated that
the distribution of mewly irrigated land to colonists is envisaged

as being 2} acres of irrigable lowland, and 3 acre of non-irrigable
highlaﬁd per fafmer. Further, on the basis of the NEDECO
Implementétioﬁ Strategy (1978) the cropping system will be based

on "Cultivation of paddy on lowland soils both in the Maha and Yala
geasons" (page 102 ) so thé area of paddy in Maha will also be 23
acres per farmer. On the criteria noted in footnote 1, page 69,

paddy area.

It seems théf the level of mechanisation will bé_high. There is
currently a shortage of draft animals in many parts of the dry =zone
so unless tbere is a breeding‘programme on a much larger scale than
anything burrently underway, there cannot be an adequate supply_
of aniﬁalé for the newly célonised areas. This is recognised by
Dr.Abé&gunawardeha who concedes that "land preparation, threshing,
processing éfc., therefore, must necessarily be mechanised."

(pége 108 ).

It goes almost without saying that the water supply should be good. .
The basic aim of the scheme is to provide sufficient water to.

allow two compléte paddy crops, and water storage and disiribution
facilities are constructed with this inbviéw. Some deterioration

of the infrastructure is inevitable, and illicit water usg.byh¥_
ceftain farmers may curtail supplies to others, buf by the standards
prévailiné in Sri Lanka’stry zone the water supply on the Mahaweli

settlements should still fall into the "high" category.

The level-of net return which is likely requires some calculation.
A yield of paddy is envisaged which, when converted into bushels

. 1
per acre, works -out at 81 bu/acre. ° This may appear unrealistic

- — - o

1 .
An output of 344,000 tons is expected from 83,594 ha (Abeygunawar-
dena, 1979, page 105). Assuming that 1 bushel = 20.9 kg, this is
equivalent to 200 bu/ha or 81 bu/acre.
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when compared -to the island-wide average of 54.7 bu/acre for Maha
'1978/79>"bﬁf in fact the yield for ‘major colonlsation schemes in

the same’ ‘season was 65.87 bu/facre, and in sone d1stricts the

figures were higher. So the target yield may be ultimately ‘
atta1nab1e, given a good supply of water and other inputs, and .:...l

the use of predominantly labour 1ntensive technzques such as

transplantlng and weedlng " The gross return per acre at 1978

pr1ces for Maha paddy can then be calculated by multxplylng the .
projected yield by the 1978 G.p. S price of paddy of Rs, 40 per o
‘bushel to give Rs ?240 per acre,

I
)
!
{
i

While no information is riven on antlcipated costg of production
under Mahaweli, reasonable estimates can Ue made, The assumed

levels of hired labour 1nputl can be coste? at the approximate

2
average wage rate for the dry zone in 1978Iof Rs.13 (including

allowance for meals) to give a total cost fgr hired labour for

the Maha season of Rs.421. Data on non- lab?ur purchased inputs
for the 1ocations studled in this paper show a range of Rs. 350—650

at 1978 prlces, but as a high 1nput systenm is envisaged for the

|
Mahaweli, it seems reasnnable to assume that the cost of purchased

1
inputs wil’ be at the top end of t is range - say R: .600 per acre.
|

v
|

Subtracting the per acre costs of purchased 1nputs from - the gross

‘return per acre gives a figure for the return net of costs except

Sy

labour of Rs. 2640 per acre, and subtracting also the cost of hired
labour glves the return net of all costs of Rs. 2219 per acre. For
an average farm of 2% acres‘of lowland paddy, this is equivalent

to returng of Rs 6600 andv Rs.5548 under tﬁe respective definitions,
at 1978 prices, - o

i
!

Comparing these flgures w1th those in Table 3 it is clear that the

o - o o e

lAbeygunawardéna assumes an input of ‘80 mandéys per farm or 32,4 man-
days per acre (page 109), the figures being taken from the NEDECO
"Mahaweli Ganga Development Programme ~.Implementatlon Strategy
Study " 1978. ’

%see wagepg"ta in, for instance A.R. T I. Q1
and Crooks & Ranbanda (forthcoming)
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anticipated level of returns undor the Hahaweli is higher than
those of most existing dry gone colonisntion schemes, 32 o “high”

b3

(H) classification for net return is given in Table 7.

It is now possible to use the matrix to belp predict the levels

of labour input for the Hahaweli area. Table 7 shows that Yahavelt
settlements are likely to have bigh water aveilability and net
returns both of which will exert a positive influence on the level
of total 1abour input, but the degree of mechanisation (also high)

is likely to have a8 negative effect. No other 1location has H, H, H,
in rows (i), (4i), and (iii), the nearest being Polonnaruwa(H, H, M)
and and Hambantota (H, M, H). The lower level of mechanisatioh

at Polonnaruwa will mean that the labour input on Mahaweli settle-
ments will probably be below the 81 mandays recorded there, " and

the lower level of net returhs at Hambantota suggest that it will =
be above the 51 maudays of this location (especially as the unusual
land ownership pattern found there will tend to reduce family.labour
to untypically low levels). In fact a similar level to that found
at.Minipe (68 mandays/acre) would seen reasonable (the level of return
being lower there, but the extent of mechanisation also being more
limited). The Mahawe11 figure is likely to be higher than for
Kaudulla (M L, M, ) or Usgala (M, M, L) and the figure for both st
these locations is 61 mandays/acre. So it is tentatively suggested
that a total labour input of some 65 to 7Q‘mandgys per acre on the
newly colonised areas of the Mahaweli project would be consistent

with the evidence from other dry zone settlement schemes.

It shouid‘also be possible to indicate the general level of hired
labour input. Though the effecf of the level of mechanisstion on- -y
hired labour use is unclear the levels of water availability, net.
returns, and farm s1ze w111 all exert a positive effect. . Their
respective levels under the Mahaweli scheme are likely to be "high?
"high", and "medium”, suggesting that hired labour input will be

lower than at Polonnaruwa (58 mandays/acre) where the pattern is

H, H, H, but at a similar level to the 34 mandays at Elahera

(M, H, H), 40 mandays at Hambantota (H, M, H), and 23 mandéys at
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Minipe (H, M, H). Around 35 mandays per acre would be a realistic
estimate, indicating an approximatel& 50:50 split between family
and hired labour use. ‘ o T

In fact these results are in quite close agreement with the figures
presented by Abeygunawardena He quotes figures of 80 mandays

of hired, and 95 mandays of family lebour input per farm, or 32.4
and 38.4 mandays per acre, a total of 70.8 mandays per acre. So
the assumptions on labour input being used by Mahaweli planners
are, on the face of it, pretty much in line with what the empirical

data would lead one to expect.

However one of the limitations of the matrix approach used here

is that by classifying locations 1nto broad categories, extreme
values may not be given full weight. Thus the fact that the

returns planned for Mahawell are well above those obtained at the
other locations 1n the "high" group does net emerge. But at Rs.2219
the return per acre net of all purchased inputs is well above the
range (Rs 1208 to Rs 1670) of the rest of the group, and at the

farm level the Iigure for Mahaweli of Rs 5548 is exceeded only by 7
one of the values ior Polonnaruwa ' So it seems possible that labour
input may have to be at a higher le"el than suggested from the .

matrix, as. the planned very high yields w1ll only be achievable with
the use of predominantly labour intensive techniques. It must
therefore be questioned whether (a) the_yield targets of,the Mahaweli
pro;ect can be met with planned levels of labour application, and

(b) it not w111 the yelds be lower than planned, the 1abour input

,higher, or some combination of the two?

The relationships between the returns'from paddy and the levels of
labour input established in Chapter 3 are useful in this context.
The projected values for the Mahaweli scheme obtained from
Abeygunawardena, can be qubstltuted into the regression equations
to see whether they are consistent w1th»the resulis. from the

locations studied. ' P




Looking first at the relationship Abetween total labour input into

‘lowland paddy per farm and the net return from lowland paddy, the

regression iquation shows that a po.tulated labour inpuat of 175
mandays is asgsociated with a net return of Rs.4397, whereas a
postulated net return of Rs.6600 is associated with a labour input
of 246 mandays. So it seems that planners are anticipating a higher
output than has previously been observed for the assumed levels

of labour input,

‘Going on to consider the figures for family labour input and the

net return, Fig 3.3 (page 36 ) showed no apparent relationship_
between these variables for the loeations studied, 1If the point
for Mahaweli (95 mandays, Rs.5548 - excluding the cost of hired
labour) is added to the diagram, it falls within the wide cluster
of points obtained from the other locatioms. In fact it would

be quite close to the value for Elahera, and more~or~less halfway
between the two values for Polonnaruwa ( a location where the
agriculture has much in common with the high intensity cultivation
blanned for Mahaweli). There are several locations where the input
of family labour is some 25-35 mandays higher (Usgala Siyambalanga,
Minipe, Mahawilachchiya, and one of the values for Polonnaruwa) so

it is possgible that a higher input might be achieved.

Looking thirdly at the relationship between hired labour input per
farm and the net return from paddy, the value for Mahaweli (80
mandays, Rs.6600) would. again diverge from the trend (R =0, 94)which
emerged from the other locatlons A net return of Rs.SGOO is
associated with an input of 179 days of hired labour, and a hifed

labour 1nput of 80 mandays is associated with a2 return of only

.Rs.3855. The Mahaweli situation is likely to lie somewhere betwee#

these two pairs of values because if the 1nput of hired labour
were increased the net return would fall due to the higher wage

bill,

i ) i
Whilst this is a static and much simplified amalysis there seems ‘no

reason why the relationship between labour input and net revenue

under Mahdweli should be very dlfferent from those observed here.
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So,if the cost of'production and gross return figures used here

are reasonably accurate estimates, then it seems that the estimates . .

1
of labour input are too low. There is some scope for raising
|

- family labour input pervfarm,'but there is'apparently a much more e

1
serious underestimation of the amount of hired labour which will

- need to be apﬁlied.

|

A rough guide to the extent of this Lnderestimation‘is given by

solving the equation linking totalllabour input per farm with

the net return per farm, assuming: i

{(a) that an additional 25 mandays o% family labour.can be used
- (as family labour input has beeA observed at higher levels
on other colonisation schemes)J and B ‘

(b) ° that édditional 'hifed ;aboﬁr is available at a cost‘of
"Rs.13 per manday, at 1978 pricés. Co
The regressioh equation was: !

= 0.032X + 34.3 1
50 spbétituting ia the projected le%els of net return and labour
input, applying assumptions (a) andi(b) and denoting the

increased requirement for hired 1aboﬁr as Z:

0.032 (6R00 - 13Z)+ 34.3 | ‘ .
0.032 (6600&- 200 + 34.3

.n--...-_..-—-—_...w.-.--...——..._.-.-—-—

(75 + 25 + 2)
A

i

1 + 13 [(0.032)
) .
Z = 32 '
i.ef an increase in the pumber of mandays of 32 mandays per farm,

or 40%, for the Maha season is indicated

!
No strong relianéé';aﬁ be placed on ?he éxact size of this increase.
'But the evidence presented here does éuggest thaf, if projected '
levels of outputvare tc bhe achieved ﬁnder the Mahaweli séheme; then
labour intensive practices will haveito be adopted which will rgéult
'in a significantly higher demand forihired labour than is at
present envisaged The results of Chapter 2 must also be borne in
mind. "It ‘was shown that while farm family labour inputs decllned
with increas1ng levels of mechanisation hired 1abour inputs changed
very 11tt1e So mechanisation, while on observed trends ‘..may

ease the work- load of the farm family, is unlikely to bring about
78 |
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any }grge -reduction in the requirement for hired labour.

It is possible that what williin fact occur is that hired labour
demand will not be at such a high level, but that the intensity
of cultivation will remain at a level below that which is necessary
to achieve output _targets. Alternatively, if reliable water

supply can be guaranteed§ fami}y labour application may be at a
higher level than has been observed in the past. It ig difficult

to say just what combination of labour input and paddy output is
most likely. But what does seem certain is that projected levels

of éutput are unlikely to be achieved at projected levels of labour

1 .

input.
7.4, . EXTRAPOLATION FROM THE FARM TG THE PROJECT LEVEL

It was shown in the above section that the input of hired labour

per farm in the Mahaweli areas may need to be sonme 40% higher

than the planned level of 80 mandays if output projections are

to be_met.A Below, attempt is made to trace the implications

of such a requirement for project-wide labour demand. It is

more convenient to work om g per’acrv basis: 80 manday.. per farm

is equivalent to 32.4 mandays per acre, and 112 mandays per farm ‘
(tﬁe increased levelisuggested by the regression) to 44.8 mandays
per acre. Because of the uncertainty over where in the range of
labour inputs ang associated returns cultivation wili actually take
place, the crude extrapolations undertaken below will use two
assumptions on hired labour input: first, that it will be at approxi-
mately the level forecast by Mahaweli planners (rounded to 30 mandays
per acre for convenience) but with output lower than expected;
secondly, that it will be at the level considered necessary if output

targets are to be achieved (45 mandays per acre).

The extimated net. irrigable areas under the Acceleratéd Programme’

and the Balance System are 160,900 and 144,000 hectares respéctively

il.e. 398,000 acres and 356,000 acres (Abeygunawardena, 1979, page

107 ). .. 8o it is a simple task to obtain estimates of the number

of mandays of hired labour .per Maha season which would be f@quired
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for each Programme under the different assumptions. The results
are 11 940,000 and 17,910,000 mandays.per Maha season for the
Accelerate’ Programme,.and,10,680,009 and 16,020,000 for the _ : .
Balance. _ |

!
For these figures to be more meaningful one must try to get
from an estimate of the mandays required to an estimate of then
number of men required. In Abeygunéwardena‘s papér this is
done simply by dividing by 365 s0 as ?o'give figures "in terms
of full~time employment".' But this élearly gives a misleéding
impression. of %hé amount of hired labour whicﬁ'@ill be requi¥éd .
_ under the scheme, as it cannot be ass#med that workers work fdiiﬁ
365 days per year - the pattern of crop labour requirements, and
the physical abilities of the workers:make this most unrealistic.
Most of the hired labour will be concentrated into several peak
‘periods (e.g. for land preparation, tfansplanting, and harvesting).
While .these operations may last only ;or a few days on each
individual farm, there will be some %taggering of operations
vbetveen farms within a 1ocat10n and évan more so between locationé.
S50 a vorker should be able to find em?loyment for a longer period ’

than the time taken to undertake the pperations on a particular ‘ .
farm. : o '

i
!

It is important in this context to realise that much of the hired

S

~labour used in dry zone colonisation schemes will be migratory labour
travelling from wet zone villages. This subject will not be dealt
with in depth here, but the reader 1s referred to two studies which
will shortly be published byAA.R.T.IJ Perera and Gunawardena
(forthcom%ng) note that there are twé main cycles of migratory'
labour; the first lasting 4 or § weéks for land preparatidn and
planting, and the second for 2 or BJweeks for harvesting and thresh~
ing. .In their survey of three dry 2Zone locations, Crooks and
Ranbanda (forthcoming} found that th% average duration per jisit

of migratory labour was about 38 days. It is possible that locally

based,, non~migratory labour will worﬁ-a slightly higher number E .

of days per season, and to avoid exaggeration of the number of

workers required, the assumption will be made that the average hired .
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labourer is employed for 50 days per Maha season. This may well
be an overgstimate, in which case the figures obtained for hired

worker requirement will be biased downwards.

So dividing the figures in mandays by 50, one obtainsestimates of
.the number of hired 1labourers required imder the Accelerated
>and.Ba1ange Progrémmes of 238,800 and 213,600 respectively using
the lower assumption on labour input, and 358,200 and 320,400
respectively using the higher assumption. Adding the figures for
the two stages gives totals of 452,400 and 678,600 under the
different assumptions, These figures are for .the newly irrigated
‘”area under the Mahaweli Scheme, and are.in addition to any increase
in labour requ1rement resulting from the intensification of
cultivation on,those existing irrigated areas which will benefit

from supplementary irrigation water.under the scheme.

So it appears indisputable that if the_whole of the Mahaweli area
is to be farmed intensively, using techniques such as transplanting,

weeding, and fertilising which ensure high yields, the demand

for hired labour in the dry zone will increase very markedly. As
there is at present a shortage of labour in much of the dry zone with
the result that colonists in many schemes have to rely on seasonally
migratory labour from the wet zone, it seems inevitable that such
seasonal migration will have to increase. An additional requirement
for hired labour of the order of half 1 millioA workers per season

has been indicated, and while these figures are only tentative, it is
clear that even with the most cautious of assumptions, a very_ large
increase in labour migration will be necessary if the Mahaweli Project

is to realise its production targets.

‘The forthcoming study by Crooks and Ranbanda suggests that at present
there is an abundance of labour in wet zone villages which is available
on hire to dry zone farmers, and, no doubt, by the time the balance
programme is completed, the population of the island and the numbers

of working age will have increased still further (though competition

from industry, construction etc. will also rise), 1In addition, an
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increasing number of people from the families of settlers on

olderioryi zone colonisation schehes will be 1ooking for employment
as the well known "second generatio. problem"‘becomes .ilore severe.,
Such increases in locally availabie labour notw1thstanding, high
‘levels of seasonal migration are likely to be necessary for the .

next two decades or so, after which increased availability of o
labour within the dry zone“may redqce ‘the need for such movemente;

It is questionable whether this reliance on migratory labour is-

8 desirable feature of dry ‘zone dev?lopment‘. The benefieial effects
of such a polib&-inClude the provision of employment for undereoployed
wet zone villagers, and the oonsequent transfer of income from
relatively prosperous dry zone farming areas into poorer communities
As such 1abour movements generally :occur during the slack periods
of wet zone agriculture, dry Zzone product1on can be raised with
little detriment to wet zone cultlvation But on the other hand,
migratory labour prov1des only a short term and unreliable source

" of income, at the cost and 1nconvenience of much travel and disrup-
tion of family life. There are aISO‘problems of recruiting and
accommodating workers. It is possxble that if the average size of
holdings were reduced slightly, and perhaps ‘some changes made in

the cropping pattern, there would be less need for the h1r1ng of

I
labour. This would - reduce the “amount of seasonal employment

:available, butxwould increase’ the nu;ber of fam111es which could be
settled permanently -on the’ new colonisation schemes.‘ A decline

- in - ‘the average income of colonists Yould probably resqlr, b“t,Fh§
extent. of this decline would be reduced by the fall in hired labour
costs. . And' as the planned net retu;ns for Mahaweli are higher

- than on almost any other settlement theme, some fall may not be too
serious. "Providing that the water supply is reliable farmers should
‘be - able to make an acceptable income from an area of irrigated land

\

-smaller than 2% acres, ‘ !
. ‘ ‘

!

On the other hand the resuits of Chapter' 2 hold out little hope
of reducing hired labour requirements by increasing the mechanisa-

‘tion of cultivation. More 1ike1y it|will be famiiy labour which
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is displaced. Although this is a complex question, it seems
likelyAthat mechanical cultivation on Mahaweli will be widespread
more because of lack of animal breeding programmes than due to

inherent economic advantages of tractor cultivation.

Finally, it is recommended that more emphasis be put on non-paddy
crops in an attempt to reduce labour bottlenecks which have in the
past led to reliance on hired labour. Many other cf0ps (such as
chillies, cétton, tobacco, onions, and sugar cane)have total labour
requirements for the season which are well in excess of those

of paddy. But providing that much of the requirement 4is in the
off.peak periods of paddy cultivation it may be more easily met
than the (lower) labour demands of additional. paddy. But it is
impprtant that dattention be given to the returns per unit of
}SEEES as well as per unit of land. This aspect has too often
been ignored in the past, with the result that farmers have been

reluctant to change from growing paddy, in spite of official

encouragement to do so.
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APPENDIX A
BACKGROUND T0 THE STUDIES FROM WHICH DATA WERE EXTRACTED

This appendix gives details about the!studies from which data were
obtained (purpose of the study, sampling size and methodology, etc.)
and also gives background information on the various- locations.
Detail is provided on the precise nature of the statisties on
labour input and returns. " For the information on power use and
water availability. see bubSEQUbnt appendices .

Finally several studies are examined which were considered as sources
of data but which were for some reason not found to be suitable.

The letters against each study title correspond to those given to
the locations in Table 1. - ]

A) " A Study of Five Colonisation gchemes Prior to Irrigation
Modernisation", A.R.T.I. 1979/1980 .

Vol. I’ Mahawilachchiya i

Vol. . II .Mahakanadarawa |

Vol. III Pavatkulam ‘

The studies undertaken by A.R.T.I. under the above title are bench=
mark studies designed to cover the agronomic, economic, and social
conditions of five tanks in the north—central area of the dry zone
(the reports on Vavunikulam and Padaviya are not yet completed).
It is anticipated that similar detailed assessments of the agrarian
situation a the five schemes will )e undertaken some¢ time after
the completion of the modernisation project currently under way,so
as to allow an evaluation of the projéct's success.

i
Some background to the schemes studied and to the sampling is
given in Table Al.

TABLE Al , :
Years Acreage Units!of Number Number %
of of allotment of in sample
settle- paddy Low~High allot- sample
ment Land Land ees
Mahawila- | : v
chchiya 1955-8 2650 3 12 888 150 17
Mahakana-
darawa :
Stage 1 1958 to) 4020 3 2 ) )
late ) | ) 275 ) 12
. Stage 2 1960s ) 2000 2 1 ) )
Pavatkulam11955—8 4356 3 1.5 1063 160 15

1Not all land has been alienated due to inadequate water supply.
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The samples were selected randomly and information was collected for
the Yala and Madha seasons prior to the commencement of modernization:
for Mahawilachchiya and Mahakanadarawa this was Yala 1976 and'M,ha
1976/7 and for Pavatkulam it was Maha 1977/8 and Yala 1978.. Inter-
views were undertaken by trained investigators, under the supervision
of the researchers.

The technique of data collection is not the same for all the, studles
For Volumes I and II, a single interview survey was used to. obtain
data for Yala (the inactive season) 'but for Maha weekly farm records
were maintained so that details could be recorded more fully. It

was hoped in this way to eliminate memcry bias as far as poasible

but in fact it seems that the results did not merit the- considerabTe
- extra effort.} Thus in subsequent volumes the single interv1ew g
technique was used for the Maha season as well as Yala. Whilé some
loss: of accuracy seems inevitable (especially with respect t¢’ the
div1sion of labour between operations and by different age/sex.groups)
the figures should be broadly reliable. < Paddy is the most impartant
crop to farmers, so they should have ‘a good idea of their 1npurs in
this case (the report for Pavatkulam does not include data on labour
inputs, . into cropsother than paddy).

Labou/L Da,ta

The detail incorporated in the labour data varies according to the

type of recording used. In Vol. III it #s limited to the specifica-
tion of labour input into lowland cultivation - in mandays, subdivided
by operation, and by source (hired or family). But for the earlier
volumes, there is in addition to the above, information on the alloca~
tion of labour ( by source) to highiand and chena cultivation, and ‘
the distribution of labour input by month for the 3 land types. This
'1s supplemented by histographic presentation of labour allocation by
10-day peciods, and by graphs shosing the monthly 1. bour input by
land-type. So a very thorough presentation of labour data is achieved.

Several additional points should be noted. First, exchange labour is
included under family labour, but is reported not to be significant.

Secondly, the conversion ratlos for woman-and child-days are as
follows: e .

One womanday = 0.8 mandays
One child: day = 0.5 mandays

These conversion ratios are calculated from the prevailing daily
wage rates,

Thirdly, the labour input figures used are for the whole year while
figures for returns and acreages cultivated relate just to the Maha
season. However, in all 3 cases no Yala paddy was cultivated so

the input of labour into lowland paddy is all in the Maha season.

There is no reason to expect .serious bias in the survey results,
though of course the single-visit questionnaires are subject to the
limitations of the farmer's memory. Cooperation by the farmers

seems to have been good, with virtually 100% of the sample completing
the questlonnaire in each case. So this, togéther with the fact

LSee page 7. |
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that the administration of the questionnaire was closely supervised
by the researchers, means that the results should be quite reliable,
and figures for the labour input per farm have been taken directly
from the reports (Table 5.2 in each volume) .

These figures were converted to a qer acre basis by dividing by the
" average area of lowland paddy cultivated per farm; 2.8 acres at
Mahawilachchiya (Page 19); 2.8 acres at Pavatkulam (Page 31);and
1.491 acres at Mahakanadarawa (only 45% of the average 3.3 acre

holding was cultivated due to water problems).

Data on Costs and Returns ‘

The figures for gross income per farm.from lowland cultivation are
available in Table 6.7 of Vol.I, and Tables 6.6 of Vols. II and 111,
and for gross cash production costé per farm for lowland cultivation
in Table 6.1 of each report. The average net return per farm for
‘lowland paddy cultivation can then be obtained by subtracting cash
production costs from gross income | from paddy, and then converted

to a per acre basis by dividing by the appropriate acreage.

B) "Irrigated farming in the Dry Zone of Sri Lanka; An economic
survey of six major colonisation schemes 1973" T.Jogaratnam,
Agrlcultural Economics Research Unit, Department of Agrlcultural
Economics and Farm Management‘ University of ‘Sri Lanka,
Peradeniya, 1974

The six schemes included in this study (Nachaduwa, Usgala-Siyambalan-—
gamuwa, Kandalama, Giritale, Kaudulla, and ‘Kantalai) were all to be
brought under the "Special Progect‘" programme from 1973/74 and so

a benchmark survey was requested to collect information on "resource
availabilities and rescurce use, ﬁroduction capacities, levels of
technology and levels of productivity. "l The relevance of these

. schemes to the present study is enhanced by the fact that they all

lie in the north central area of t‘e dry zone, and so benefit from
the Mahaweli Dlversion Project.

The characteristics of the six schemes show considerable variation

‘and are summarised in the following table.
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TABLE A2. CHARACTERISTICS OF THE SIX COLONISATION SCHEMES®

Colpny Years of = Unit of . Number of Percentage
settle~ allotment allotees :  sample
mentb Low High

land lard
(acres)

Nachaduwa 1953-8575 oGt vin3 R 18

Usgala: - J§ 1960-62 3 2 S R ¥

Kandalama ©~ 1954-57 3 2 . 656 - 22

Giritale 1956-59 3® 2 1350 ‘ 15

Kaudulla 1958-65 3 2 1894 12

Kantalai ’,1950 -59 3 2 12529 j: - 11

a = Taken from Table 4, page 1 of the report.

b = Approximately 75% of allotees sampled reported settlement
between years indicated. )

¢ = About 100 allotees had 8 acre allotments.

A simple random sample of farmers was drawn varying for practical
reasons from 11 to 22% of the population, and details were collected
by means of a questionnaire administered at a single interview in
AprilsMay 1973. Information was requested for Yala 1972 and Maha
1972/3 and covered"family size, education and employment,farm size
and tenure, land utilization and cropping patterns, farm incomes and
non-farm production and disposal, management practices, farm and non-
farm investments, credit and indebtedness and act1v1t1es of farm-
level institutions”.l , 2

For various reasons (which are discussed in the report) the data
are not always as complete or as accurate as one would have hoped.

‘Farmers were sometimes reluctant or unable to give precise informa-

tion°%certain topics. For instance, not all farmers had completed
the Maha "arvest when the questinomnaire was administered; some had
been ill and so had not cultivated their land; some could not fully
recollect their inputs or practices of the previous year; and sone
were unwilling to give full details of items such as crop production.

As a result, certain data are not available for the whole sample,

and where necessary figures are given as an average of farmers repor-

ting rather than an average for the sample as a whole.
@

Labowr Data

_ For each scheme data were collected on the levels of input of hired

labour and family labour in "work-days", and by operation, for the
Maha paddy crop. The number of farmers reporting each type of labour
input is also given, and the average level of input per farmer
reporting. So the average per acre labour input can be obtained

by adding up the operational subtotals, and dividing by the total
acreage of lowland paddy.

Howevef;'in some cases there is evidehée of considerable under-
estimation of labour application in particular activitles.h,For
instance, in one area of Kantalai only 1/3 of farmers report  the

1. Page 2.
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use of famlly labour for preparatory tillage, and only 1/3 report

the use of hired labour for the same activity. So even if no

farmer used both family and hired labour, that leaves 1/3 who
reported no labour .input for preparatory tillage. Thus, it was
decided that the labour data for Kantalai was not reliable enough

to be included in the study.

A similar conclusion was reached in the case of Giritale. 1In

this case there were no flgures on family labour inputs in the-
tabulation sheets corresponding to thosé which were available for
the other schemes, and number reporting the use of hired ‘labour
was much lower than the total number growing lowland paddy. So again
it was decided that this location would have to be omitted from the
analysis, . ,

For the remaining four locations the proportions of the samples
responding seemed satisfactorily high However, in the case of
Nachaduwa the reported levels of . labour input, both for many
individual operations and in total, were far above those observed

at any other of the locations studied. Although it is not clear

why this should have been so, the differences were so great that
this 1ocation toc was omitted, Pt

1
So for the three locations with ‘satisfactory data, the operational
totals for family and hired labour were summed and the overall total
labour input obtained. Figures are given in the report for the average
extent of lowland cultivated per farmer (Table 4), and so 1t was
possible to calculate the total extent of lowland cultivated, and
hence ‘'the per acre labour input for eaéh_scheme¢
Data on Costs and Returns . : : .
It is note: that some overestimati~n of costs and underestimation
of returns seems to have occurred, but 'as it might be expected that
all the data used will contain a similar bias, the overall relation-
ship may not be unduly affected. Figures on the yields of paddy
per acre for each location are given in Table 15 of the report, so
the gross income per acre can be calculated by multiplying by the
G.P.S. price. The yield figures are averages for those farmers who
reported yields, and their number is well below the total sample
size. But there seems no reason to expect the yields of those not
reporting to-be slgnlflcantly dlfferenf‘from.those reporred.
To get from the'gross return per acre to the net return one needs
an estimate of the costs of production, This is provided in Table
17 of the report which gives the average‘costs of purchased inputs’
per acre, including labour, tractors, anlmals, seeds, fertilizers
and agro-chemicals. When these costs are subtracted from the gross
returns, the net returns‘ are obta:ned.l S
C)* " A case study of the Minipe colonisation schemé: Economic and
social implications of the introduction of High Yielding
Varieties of rice on settlement schemes in Ceylon". Nihal
Amerasinghe (UNDP Global Research Project, Ceylon 1971-2).



This is one of the four locality studies which were undertaken as
part of the UNDP Global Reseatrch Project and which are published
under the title '"Rice Revolution in Sri Lanka" (UNRISD, Geneva
1977). The aim of -the report is to examine the impact of HYVs of
rice on settlement schemes, so the representativeness of the echeme
selected was an important consideration and this makes it a
particularly.relevant study in the present context.

Nevertheless, in some ways Minipe is less than typical of dry zome
irrigation schemes. Lying in the Central Province about 40 mile§
N.E. of Kandy, its rainfall is rather higher than for much of the -
dry zone at 96 inches p.a. Also the main source of irrigation water
is the nearby Mahaweli Ganga rather than the more usual tank
storage. Minipe is a relatively early colonisation scheme with the
first settlers arriving in 1941 and Stage I being completed by
1955. The original allotments were 5 acres of lowland and 3 acres

of highland, though this was subsequently reduced ( in Stage 2 allot-
ments were 2 acres of lowland plus 1.3 acres of highland). Also
much fragmentation has occurred since the initial settlement, with
the result that the average area of paddy for the 3 Stage 1 communities
surveyed was 2.8 acres.

As resources and time availability limited the survey which could
be undertaken, it was decided to confine the study to Stage I of the
scheme ( there are 4 stages in total but Stage I is the longest
established and best documented). Also the sample was resiricted
to- 3 fairly homogeneous communities, represented by "ecultivation
committees", so that a deeper understanding of the agricultural system
could be obtained than if the survey covered a wider area. Using
the cultivation committee lists as the sample frame, 55 of the 261
farmers were randomly selected (21%). This is clearly a fairly
small proportion of the total number of farmers on the scheme (850
were settled on Stage I alone) but is the best that could be
achieved with the resources available.

It is considered that the sampling frame was relatively free of
error, the sample unbiased, and the author expresses confidence
about the veracity of the information "being familiar with the farm-
ing conditions of the area and also by cross~checking for inconsist-
encies.”

The farmers were questioned between November 1971 and March 1972
by one interviewer, a graduate in agriculture with previous field
experience. The survey took the form of a single-visit questiomnaire,
thus placing reliance on the memory of the farmer. :
Labour Data

Data on labour inputs for paddy production per acre are given in
Table 23 (Page 70) of the report. Figures are given for family,
hired, and exchange labour input, and are subdivided into quite
detailed operational classifications. Figures are in labour days
though it is not clear exactly how a labour-day is defined. In the
form presented in the table inputs of labour.by men, women, and
children have been aggregated using standard coefficients, derived
from relative wage rates. . One woman day was assumed to equal one
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child day and to be equivalent to 0.7 mandays. But it is noted
that for transplanting 1 child-day was considered equivalent to
one man—~day (it is unclear what value was given to a woman-day
in transp.anting) as wage rates were similar for this operation.
Thus some attempt is made to make allowance for differing efficiency
in different jobs, as discussed in!Chapter 1.

'Daza On Costs And Retuwwns i
Table 29 (Page 84) gives the gross income from paddy cultivation,
the costs of production (with or without the imputed cost of family
labour),*and the net income (agai hpup he cpst‘pﬁ T
family ]Ea"."isbhr‘)"* ‘%ﬁe"“f#g Vi ffourgjnﬁt ixfc)oiﬁie witl fh t»-wr d Jx}ﬁfb ai:id
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D) "Profitability and Resource Chgpacteristics of Paddy Farming"
A.S. Ranatunga and W.A.T. AbeySﬁkera, AR, T.I, Research Study
No.23, 1977. '

QJ

This study aims to investigate the éostsiand returns of paddy produc-
tion, and levels of input use, so as to facilitate government policy
making with respect to this crop,updating the results of the earlier
"Cost of Broduction of Paddy, Maha 1972#3" (A.R.T.I. Research Study
No.12). Effort was made:to ensure that the 8 cultivation committees
for which data were collected were as representative as possible of
the rice growing conditions of Sri Lanka. So 4-dry zone cultivation
committees were purposively selected (2 in Polonnaruwa District and

2 in Hambantota), a further two in the low-country wet zone (Colombo
District), and 2 in the mid-country, wet zone (Kegalle and Kandy
Districts). Only the dry zone locations are relevant here.

In each of the 4 dry zone cultivatikn committees which were studied

a random sample of 15% or 50 farmers (whichever was more) was selected,
giving between 38 and 51 farmers to each sample. A team of trained
investigatorb implemented the prete§ted questionnaire immediately
after the Malia 197647 harvest,. under qhe supervisioa ofythe authorb”
Data collected ralate‘tn(Maha 1976f7
for 4 dhy zone. cﬁlLi;', €
report are aggxegated atuthevnistrlct 1evel 3
of dry{zone ;gures arg ayallable.i%The original tabuJatlan sheetsg

Labou& Data : 3
Labour Data is presented in Table 19 (Page 31) which gives the
"distribution of physical labour 1nput by production " operations
(man-day equivalents per acre)". A man day e uivalent is taken as
one manday, or 1.25 woman days, or 2 child-day.. {the footnote to
table 19 appears to be erroneous, and:it is assumed that this is’
_what is intended). Further, table 21 gives the break-down (still

by ;operation) into hired labour and family labour. Although
exchange - labour is included in family labour, it is also pointed out

0
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that it was only found in the wet zone districts, and so will be
taken as equal to zero for both dry zone districts.

Data On Costs And Retunns

Figures for gross and net ‘income are given in Table 14, already
converted to a per acre basis. There are several different defini-
tions used. Paddy is valued at the G.P.S. price in each case. For
the estlmate of gross returns in the master table, “gross income"

is used as ‘this includes the whole of paddy output. The best figure
to use for net return seems to be the "farm business income" which
subtracts payments in cash and in kind (quite signiflcant at
Hambantota) but not imputed costs as is the case for the "net income"
figure. None of the figures is appropriate as an estimate of returns
net of costs of purchased inputs other tham labour (gross value added
appears not to have deducted the cost of buffalo and tractor serv1ces),
but with reference to the figures on costs in Table 1 gives the per
acre cost of labour classified under " cash-inputs" and under. "non-
cash inputs', the former being the cost of hired labour. So if this

is added to the "farm business income" an estimate of returns net of -
all purchased inputs other than hired labour is obtained. e

fOu
1l

E) "Cost‘of production of paddy: Maha 1972-3.A Study based on farm.reco:
~ books maintained in 5 selected districts " K.Izumi and A.S. e
Ranatunga, A.R.T.I. Research Study No. 12, 1974. B

The purpose of this study was to investigate the costs of paddy produc~
tion so as to give some insight into the patterns of resource
utilization in areas with different agro-climatic and socio-ecounomic ~
conditions, and also to provide a basis for extension work. Data

were collected for 6 areas, 3 of them in the dxry zone: Hambantota,
Polonnaruwa, and Elahera. . The informaticn for Hambantota and Polonnaruw:
was » obtained from samples of farmers throughout the Districts, and only
for Elahera (actually within Polonnaruwa District) does the data relate
to a specific colonisation scheme. The sample sizes were very small
(between 12 and 18 in each area) and farmers were selected according '
to their willingness to cooperate in the project, and their accessibilit}
to the Agricultural Instructors who collected the data. While this
limits the accuracy and representativeness of the results, the
techniques of the survey were thorough. Rather than relying on a single
visit questionnaire, the survey took the form of farm record books, _
completed .by the Agricultural Instructors who visited the farmers “at ..
least 2-3 times a week'” throughout the cultivatlon period. Thus memory
bias should be eliminated. The experience gained by the A. I s during a
previous .survey in.Yala 1972 should have improved their ablllfy to obtai:
accurate responses, .and the record keeping work was supervised carefully

by the authors. ’ .

Labour Data

Figures are given for the average number of mandays of manual labour
used per acre, divided between hired, family, and sttan labour (Table
II.1, Page 6 ). For Hambantcta, the figures are also broken down

into averages for tenants and for owners, though the sample sizes are

so small (10 and 4 respectively) that the results are of little help.
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Data On Costs And Returns ‘ :

Because of the nature of the study, information on this area is

quite detailed. Tabie III.5 (Page 14) gives figures for the estimated
value of paddy produced per acre which approximates to the gross
return per acre. The figures for [‘costs of productiou’™ per acre
include imputed costs of family and attan labour and of owned
buffaloes, but a figure is also given for 'expenses per acre"
which excludes these values, and this is the more appropriate  [‘" .
figure. The percentages of the various components of total expendi—
ture -are given in Table III.2 and this allows one to work out the
value of hired labour, and so obtain a figure for the return net of
costs other than hired labour.

E}v Sr1 Lanka ~ I.D.R.C. Cropping Sgstems Research Pro;ect.
Data was provided by the above progect on labour input at Walagambahuwa,
a traditional small village tank (about 260 acre/feet) in _Anuradhapura
District. The work going on there,.whlch is in connectlon with the
International Rice Research Institute, is designed to investigate how
small tank paddy cultivation can be made moxe intensive in its use of
water and land. Farmers have been prov1ded with inputs such as
impreved seeds, tractor power, credgt and were gu1ded in the adoption
of new practices such as early 80w1ﬂg (before the issue of tank water)
and row seeding. Inmputs and outputs|have been monitored by daily
survey sheets so that detailed information is available. This was
done for a sample of 20 farmers (abqut 40% of the total). The data
obtained are for .the cropping year 1977/8 though it was possible

to derive the figures for the Maha gseason alone.

o : _ K.
Labawz Ua,ta l.
B thorough picfure of the labour inp@t of the 20 sample farmers is
- given, with the number of manhours applied each week to the diffevent
.paddy areac (Paranawela, the main tract, and Akarawela and Olaghm, the
,subsidiary tracts)}, broken down by opératlbn. The figures are also
given for each type of labour (family' hired, and exchange)subdivided
. according ‘to whether the worker was the gvmer, ancther male, female,
or child. Figures are presented for‘labour 1npuf inte chena and
homestead lands as well as paddy. | ‘
: . S

- |
'Thé'totals given are simple sums of the disaggregated data, so that
one hoar of child labour was given equal welght to one hour of adult
. male 15&@ur. In view of the discussion in Chapter 1, and the methods

- of weighting used in other studles, this is mot altogetner satisfactory,

"e,so the disaggregated data were revalue@ ‘using the welght '+ 1 woman-~day

=.0.75 mandays, and one child- day 0.5 mandays'

The weekly data extended for more than‘a calendar year and so had to
be narrowed down to a Maha season, the‘time period te which the other
studies refer. For the Olagam and Axarawe1a plots this was no problem
as only one (Maha) crop was grown, ana'for the Paranawela tract it .
was not difficult te dist ingulsﬁ the period of labour apn11Catlcn
relating to.Maha. .80 now the data.for the three paddy tracts, could -

be summed and,-as they were in the form of totals for the whoie sample,
divided by-20 (the sample size) to obtaln figures on the labour input
(family, hired, exchange, and total) per farm. These were readily
converted to a per acre basis by dividing by the average area of paddy
per farm. E ' ’ :
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Data 6n Costs And Refuns S _
Figures .on the returns from paddy were also quife eéasily obtained

as figures were available on the gross returns, and returns net of
cash costs, for the different paddy tracts, and these only needed
conversion to a per acre basis before being of ‘the form required.
However, no information was given on the costs of hired labour, or on
the average wages paid, so it was not p0381b1e to obtain a figure

- e i S

G) '"Report on the Resurvey of the Elahera Colonisation Scheme 1n:7'
Ceylon, :1971" T, Jogaratnam, Agricuitural Economics Research
Unit, Department of Agricultural Economics and Farm 1 Wgnagemeqt
University cf Ceylon, Peradeniya,

A benchmark survey of the socio-economic conditions in the Elahera
Colonisation Scheme was undertaken in 1967-8, ccinciding with the
introduction there of the Special Projects Programme. At the end
0f.1970 it was decided to undertake a resurvey of Elahera in order
to:establish just what impact the Special Projects Scheme had had.
Although the earlier survey did not include data on family labour
input and so 1s not helpful here, the resurvey LOJEIGd all aspects
‘of labour.use.:. o

Elahera is in Polonnaruwa District, and originally hcd allotments

of 5 acres of irrigabie land and 3 acres of highland. Some fragmen-
tation has occurred so that in Maha 1970,71 an average of about

4 acres of paddy was cultivated per farmer. Four hundred and elghteen
farmers were dnterviewed in the survey (about 407 of the total) and’
the survey was conducted by students from the Department of Agricul—
ture. Interviewing took place in Maha 1970471, and it was intended
that further information would be collected after harvest but the
disturbances of April prevented this being done.’

Labour Data Pl i

Figures are given for the input of iabour into paddy cultivation,

in mandays, for Maha 1970/71. They ‘are divided into family labour

and hired labour, and subdivided according to operation. (Table 10,
Page 11). . Per acre figures were obtained by dividing by the average
paddy area of 4.07 acres. '

Data On Costs And Returins

It is in this area that the data in the resurvey report are most
deficient for the purposes of this study. Because it was not possible
to continue the survey after the Maha harvest there is no information
on the returns to the farmer from the Maha 1970,71 crop. Thus figures
for Maha 1969/70 are used instead in the report. But it is stated |,
that "more than 70%. of farmers expected higher yields in 19707/71"

so the income estimates derived from the previous year mighi be
underestimates. Indeed, insofar as it is farmers' expectaticns of
return that determine labour input, the fact that so many farmers
expected higher yields may make the use of the previous year's figures'
invalid. Cost figures for 1970771 are avallable, but this is of little
help without estimates of the return. .
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Because of this it was decided that the data from this stady could
not beiwsed:in tHose parts of ‘the ana1y31q whicb 1nvolvc consideration

of the retums’to Fabour. =

H) ”An Analveis of tbe Prp—Wahaheli Situatlon in H4 asnd H5 Areas in

Kala—ova Baein" Al S Ranatunéa »L.al., A.R.T.I. RC>earch Study No.33,

l

SUR - ‘ .

This is a benchmark studv of the agronomic, ecenomic, and social conditio
in part’ of 'the Mahaweli System H area, some 10 miles South West of
Anuradhapura-in the North Central Dry Zone. Tt was undertaken 1mmedlatel
- priorito-the 'Commencement” of’ development work in 1978, The area is one
of lowland paddy, mainly under small %illage tanks, with chena cultivati
on the highlands. Some of the tanks receive 1ddigional waters from the
Yodax Eia, thus allowing deuble croppiné LTEY R '

. 1979,

A sampla of 312 householdq (about 77) waq @1ectod randomly, and was

stratified: by :development region. Dgta*ls of the survey are given on
pages 22 and 23-¢f-the report.: A pre-tested’ structured questionnaire
was used to obtain informatibn for Yala ‘1977 and Maha ' 197//7q ' '
implemented by ‘15 trained’ investigators in single visits to farms,yundcr
the supervision of the researchers. A more detailed s;udv was made of

one particular village. _ '»

|
w

Laboun: Da:é‘a e Y : '
Figures are given in Taoles 6! 15 and 6'16 on the input of labeur into
paddy :in mandays per acre, broken down both by operation and by source
of labour (family. hired, or exchange,J Data are presented both for
Yala 1977 and the following Maha qeason, but onlv the latter is relevant
Here.u-' S :

Data Sn COAIB And Reiu&na R "'.

This too is quite easily obtained. Though returns are not given.
explicitly, figures on yield levels are available (Page 88) allewing.
the returns to’ be - calculated by multiplication by the G.P.S. price. .
Cash productlon “expenses are sald to total Rs.450, and the perccntage
composition‘is given in Table 6.17. Thus the cost of hired labout| o
be worked out, and excluded when the return net of all coqts except'
labour is required. ‘

sy

The follow1ng%-tudiec were cons1dered hut not flﬁally.used 1n the_f”;‘w
analysis.fw»:Ran EACR | .! .

: o : ‘ e ‘ ‘ N

1) "Report on the sample survey of economic conditions in the Mahaweli
Development Area, 1974". Economic Research Department, Central
Bank of Ceylon, 1975. : |

This study was undertaken to investigate!the conditions which existed

o4



in part of the Mahaweli Development Area before colonisation and
thus to serve as. a. ‘base study' for the evaluation of future
progress in the- reglon._ ‘The tépics for which data were sought
included lemographic characteric.ics; employment; --ater resources
and land-use; land tenure; costs of production; housing conditions;
etc, The study concentrated on those areas of the Mahaweli Project
which were scheduled to be the first to receive water i.e. Systems -
H, 1H, D;and.G Systéms H and 1H contained mainl;,purana villages

and systems D and G were mainly colonisation schemez. So two
separate samples were taken, one of 15 villages, and one of 5 celoni~
sation schemes from which 10 tracts were selected. The two samp1ecA
contained 875 and 1605 househclds respectively.

Although these sample sizes appear large, it is not clear whether
the data were actuale collected by visiting the whole of the sample,
or whether, as was certalnlx the case with part of the data collection,
it was obtained by the "open interview method". This involved
discussion with a group of informants who tried to reach a concensus
on what' answer to give. Although the authors had confidence in the
accuracy of the responses obtained, it seems inevitable that such

a method would result in a degree of approximation in the results.
This is in addition to problems with the sample frame, and with
apparent over-stating of costs of production in some cases.

Labour Data , o .
Labour input data are not in fact available for the whole of the sample
of v1llagers. It was decided to. give data just for farmers who used
only tractors or only buffaloes foxr ploughing and threshing, and those
who used both were excluded. Furthermore, results are given by village
in tables entitled "Labour inputs in paddy cultivation in the sample

of 15 villages where only tractors were used for ploughing and
threshing in Maha 1973#4" and ditto for "only buffaloes",. and as it is
most unlikely that theére are no cz-ves of farmers relving on a different
form of power to the ma;orwty(e g- a2 "buffalo only" former in a
predominantly "tractor only™ village) it seems that such farmers must
also have been excluded from the sample. The exact number of farmers:
excluded is not reported. The decision to exciude part of the sample,
while allowing more straightforward comparison of buffalo and

tracter cultivation, may lead to bias if the results are taken as
typical of the village as a whole. :

For the colcnisation tracts 90% of farmers used tractors for both
operations, and only %47 worked their fields using animals only. So
no attempt was made to distinguish between farmers according to type.
of power, and the sample is complete. :

v L[]
For the samples described -above data are given on the average number
of mandays per acre spent in paddy cultivation. No subdividion by
operation is available nor are figures given for family and hired
labour input. '

Data Or Cosis And Retuwns »
The study did not c¢llect data on returns to paddy production, but
figures were obtained on yields per acre which allows one to work out
the gross return by multiplying by the G.P.S. price. However, yield
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figures appear to be rounded as most of them are exactly divisible
by five - yield figures were calculated for the whole sample, so
one must assume that the yiélds of the sub-samples for which labour
data are available are no differen: to the overall a\*rage.

Although 1nformaticn is available on costs of non-labour inputs, it
is impossible to isolate the cost of hired labour as it is included
with an imputed cost of family labour. So on figure can be given
on the cost of production including. the cost of hired laboiir.

A final pronlem is that no figure islglven for the average holding
size of the sub-sample for which labour data are given, making it
impossible to calculate accurate per acre figures.

1

So it has been seen that in addition to the bascc question over the

rellability of the method of data collectlon, there are various

other problems with the form in which the data are presented which
make it of L*ttle help to the present study:

J) '"Summarj Report of the SOC10-Econom1c Survey of Nine Colonloation
Schemes in Ceylon, 1967-68" Agricultural Economics Research Unit,
Faculty of Agriculture, Animal ‘Husbandry, and Veterinary Science,
University of Ceylon, in collaborat&on with the Department of
Agriculture, Peradeniya. 1

Following the pattern of an earlier ?urvey of Elshera, it was decided

to carry out benchmark studies st 9 other cnlonlsaclnn schemes whichk
had been selected as "Special. Projects”. The aims included the
provision "of basic 1nformat1ﬁn on, the Cdiﬂtgﬁg state of preducticn
and technology against which progress could be measured, the assessment
of preductive potential, and the plnpointinh of ronstralnts on
intensification. The interviewing: was done by 18 agriculture graduates
from Peradeniya in oeptember and ﬂcﬁober, 1968,

They were superv1qed by two officers of the Department of A?r*culture.
Slngleovisit questionnaires of farmers were cuppiemﬂnced by . inter-
views with field officers, manage;s of cooperatives, and Cultivation
Conmittee members. The questionnaire results were checked regularly
for reliability of information and uniformity of interpretation.
Analysis took place at the Agricultural Econcmics Research Unit of

the University under the guidance of Drs.Jogaratnam and Schickele.

Labouwr Data
Data was collected on the number of days of 1sbour hired and the
number of days of exchange labour received, subdivided into five broad
activity classes. Information was qlso collected on the wages paid
to hired lahour. ! :
But no such detalleﬂ informaticn was\collected on the input of Famlly
labour. Family labour was considered from the point of view of
availability rather than input, with‘questions on the number of
household members available for full 'or part-time work. Assumptions
were then made on how many labour days per annum and at peak periods
could be provided by, the available family labour supply. For instance
it was asoumed that oqe full time family worker would provide 260

|
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mandays per year, and one part-time worker 130 mandays. PFamily
labour™ supply for peak pericds was calculated by working out the
evailablllty over 75 days.' These ascumptions on availability
clearly be; questlons which it is loped to examine above, so only
the data on hired and exchange labour will be relevant to this
study.

However, even for these tvpes of labour the problem remalns that

no’ Separaflon is made between labour input into lowiand paddy, and
that’ 1qto other enterprises, so the usefulness of the data is
11m1 L :

Datid” Gn CoM/s And Rewww/«
A qimilar problem emerges here to ‘that encountered with the hired and

“exchange labour data. Although there are figures for the level of
gross returns and the percentage of gross returns resulting from

paddy cultivation (so that one can calculate the gross returns from
paddy cultivation),the figures for costs are not broken down between
costs of paddy production and other costs. Sco it is not possible

to obtain figures for the net returns to paddy alone: one can only
consider the farm as a whole.

So although there are many useful facts and findings in the Report
the data are not in such a form as to be very helpful in this study.

K) - (i) "Farm Business Analysis of Three Agricultural Progects in
Sri Lanka 1971/72'% K. Sathasivampillai, Agricultural
Economics Studies No.7, Government Department of Agriculture,
Peradeniya.

(i4) "a Pré”uctloq Economics Study of Paddy Cultivation in
Mannar District 1972/73" K.Sathasivampillai, Agricultural
“conomics Study Ne.1ll,. “overnment Departme=t of Agriculture,
 Peradeniya.

The Division Qf_Agriculturei Economics of the Department of Agricultufe

at' Peradeniya undertook several farm business. analysis studies of

which the above seemed relevant here. However, for reasons discussed
below they are not in fact included in the. analyszs. . They will be

~locked at in turn starting with the 1971/2 Study.

(i) The study of ‘three agricultural projects was intended both to try
out on a fairly intensive scale the use cof Farm Business Record
Books by small farmers, and to gather informatiocn on the
production of the various crops included. The projects selectad
were Rajangana, Muthu Iyankaddu, and Visvamadukulam, which had
4926, 487, and 475 settlers respectively at the start of the
survey. It was intended to take random samples of 10% at the 2
smaller schemes and 1% at'Rajangana, but due to manpower problems
and lack of cooperation from the project administration "only
107 of the 17 sample originally programmed" was actually achieved
at Rajangana, i.e. about 5 farmers. This deficiency is made
worse by the fact that it was only at this location that
irrigated paddy was cultivated. The data actually collected
may, because of the use of Record Bocks, be reasonably reliable.
But it is considered that sc small a sample renders any results
of very little relevance. .
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Figures are given for the "operation~wise average per acre labour-
use for paddy. producticn®” divided into hired and family. The
results are for the 1%71/7Z farm acccunting vear, which reduces
their comparability with the majority of the other studies which
give data for the Maha season. Cost and income data are quite

detailed. !

The objectives. of the study of Mannar district were similar to

those of ‘the above study. namely to provide experience in the use
of Farm Business Reccrds and at the same time obtain data on the
costs of production and physical inputs of, in this case, paddy
production. Twenty. five farmers were selected purposively in 8
different villages or tracts. As only those farmers who expressed
willingness to take part in the study were included some bias

may have been intrecduced, but at the same time the standards of
reporting should be improved. At the end of the period of study the
number: of records which were considered acceptable was only 128,
in--7/.:locations, so again the sample was duite small.

As with: (i), data are given for per acre labour use. in paddy production
broken dowm by operation and status (family or hired), and sc in this
case figures are given separately for the Maha and Yala seasons. The
figures reveal that in the Maha season only a small proportion of the
of the labour input was hired. This is explained in the text

by the fact that 50% of the farmers are "part-time operators of
their farming enterprises. Their residences were not in proximity
tc the areas where they carried out their agricultural enterprises.”
This brings into question the relevance of the results to the present
study. While it could be argued that such absentee farmers are not
uncommon in the dry zone, it is felt that they form a "special case”
and so should not be allowed to bias the results, which are intended
te- show the labour dnputs  of "full-time" farmers. Of course the
distinction between part-time and full-time is not clear cut, but as
this report attempts to provide guidelines for future irrigation
schemes (in particular the Mahaweli) where - agriculture will be the
main occupation of the settlers, the . exclusion of these results from
Mannar seems justifiable. ‘ -

So in fact data from both thege reports were considered inappropriate
for the current study and have not been wused above.

1
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APPENDIX B -

SOURCES OF INFORMATION ON FARM POWER USE

Details are given below of the information which was available on
the type of farm power used at each location. Sometimes this is
in the form of a..direct quote from the original report, and in
some cases calculation was necessary. Additional information is
provided for certain locations where that included in the original
report was inadequate.

As described earlier in the chapter, the classification into groups .
is based on the percentage of the total acreage (first ploughing,

second ploughing, and puddling levelling) at a location which was

cultivated by tractors and animals. If the proportion cultivated

by tractors exceeds 2/3 the location is classed as high tractor use;

if it is less than 1,3 it is classed as low tractor use; and between

1/3 and 2/3 is classed as medium tractor use.

(1) - Mahawilachchiya: "Traditionally, in Mahawilacbchiya buffalo
forms the principal source of farm power in paddy cultivation,
tractor assuming a lesser role, particularly in land preparation.
Here, 77% of the cultivators have relied cnly on animal
power, while exclusive use of tractors for tillage is not found
~ within the project.- Only a fourth of the farmers used tractors
along with animals for this purpose.” (p;27)

So Mahawilachchlya falls into the low tractor-use Qroup.

(2)  Mahakanadarawa: !"The commonest form of farm power used here
for paddy land preparation and threshing are 4-~wheel traﬂtore
and buifaloes.... Tractors witn tyne-tiller attﬂphments are
generally , deployed: for first ploughing and in this connection
animal power plays.a-minor role. Second ploughing is undertaken
by both buffaloes and tractors, the former being more common.
(P.31) o

This is more difficult to classify, but with most of the first
ploughing performed by tractor and most of the second ploughing
by buffalo it seems that the medium tractor-use group is most
appropriate.

(3)  Pavatkulam: "Four-wheel tractor is the principal source of farm
power used in paddy cultivation -in all stages of the project.
Around 75/ ~ 80% of the cultivagors had relied solely on
4 wheel tractors for tillage as well as threshing. The balance
one fifth or so had used both tractor as well as buffaloes
for field work. Sole dependence on animal power for paddy field
work is hardly seen here." (P.37)

Pavatkulam therefore falls into the high tractor-use group.
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(4) Usgala Slyambalangqmuwa The following figures were taken from
the data sheets provided by Prof.! Jogaratnam bniver51ty of
Peradeniya : 3

1

By Buffaloes By 4-wheel Iractors

First ploughing ‘ 242, 25 acres 59.5 acres

Second ploughing o 237.75 acres  50.5 acres -

Puddllng and levelllng_ 258.75 acres 20 0_acres
SIofepessoiZo oo BEER

Total _ : - ~738.7§ acres 1 130.0 acres

Wlth 739 acres prepared by buffaloes compared to 130 acres by
‘tractora. Usgala lies in the an tractor-use category. -

(5);,Kandalama: (Source as abcve)

By Ma&motz By Buffaloes By Tractors

17.5 372.25

First ploughing o 3.0
Second ploughing . . 34,5 30.5- - 7 430.75
. . e | eeme——— s st

CTotal 7 42.5  48.0  803.0-

R R ¥ )
- |
"”“ikandaiama 1s ]D ‘the high tractor-use categoery.

(6) KXaudulla: The source of figures is as above, but tbls time data
is only given for the number of ?orkday spent 1in preparatory
tillage uy buffaloes (4155 days) 3nd 4-wheel tractors (128.62 days).

~ This can be converted into acres|prepared using the figures on
_ average work rates for tractoers and buffalo given by Farrington
tiet al,ll e.: !

Buffalo - 0.125 acreT/dau/pair for land preparatlon
4 wheel Tractor ~ 2 acresyday/ fer Land preparation

Then, . 4155 | 4155 o oae
4155 buffalo workdays = —~“-~buffalo pair dqu‘/ 5 ST

2

| ' =.259.7 acres

128 62 é—wbeel Lracfor workdg = (128.62 x 2) acres
: ; = 257.24 acres
o
iAlthough there is some error .1ntroduCed by using these average
"flgures for work-rates, the rﬂsultq suggest that the acreages
cultivated by the twn tpchnlque qrc about equal. Thereforn_

(7) Minipe : The following table is takeg from 9.27 of the report.

Method of Preparatory Tillage, Maha 1970/71 (Acres)
l

4-wheel tractors 2 wheel tractors Buffalces Gross extent
e e e b e e ot e e ' cultivated

R 3418 1471 | 2617 7506 -
1 "“Energy in the Small Farm Sector in Sri Lanka''(draft),ARTI,1980.(P.9):
, 160
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(8)

&)

Thug,. tractors cultivate 65.1%Z of the total area cultivated,

"~ just less than 2/3. Although it is close to being in the

high group, Minipe must be put in the ggglgg category.

Polonnaruwa: The following table is from p. 41 of Ranatunga and
Abeysekera:

Pattern of draught power use in paddy cultivation

Tractors only Buffaloes only Tractors & Buffaloes
7% % 92%

3

And of the 18 farmers at Polonnaruwa sampled by Izumi &
Ranatunga 8 used tractors only, 6 used buffaloes only, and 4
used both.

So the picture emerging from both studies is of a mixture of
buffsle and tractor cultiwationyiputting Polonnaruwa in the
medium class. This is confirmed by the foi10w1ng fipures

. collected by the Department of Agriculturel (no figures were
collected for Maha 1972/3 so the results are given for Maha
197172 and 1973,4).

Percentage of acreage ploughed by each type of power at

Polonparuwa.

| Maha 19712 Maha 1973/
Tractors 62.2 63.5
Mammoty ‘ 4.8 1.2
Animals - 33.0 35.3

In eiilner case Pplonnaruwa would fall in the medium class as
expected.

Hambantota: Figures from Ranatunga & Abeysekéra {p.41) show

that 87% of farmers used cnly tractors for land-preparation,

and: that the remaining 137 used a combination of tractors
and buffaloes. Izumi and Ranatunga found the’'same pattern with
13 cut of their sample of 14 relying emtirely on tracters.

Figures from the Department of Agriculture (as used above)support
this:
Percentage of acreage ploughed by each type of power at Hambantota

Maha 1371/2 Maha 197374 . .
Tractors ‘ 78.2 73.0
Mammoty 5.5 i0.1
Animals 16.3 ' 16.¢

Hambantota is evidently in the high tractor-use group.

e

1 Figures provided by M.J.Ryan, ARTI.
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(10) Elahera: izumi and Ranatunga show (p.3) that 50% of their

(11)

(12)

sample use only buffaloes and 50%Z use buffaloes and tractors.
But Prof. Jogaratnam's study gives the followinyg more detailed
figures (taken from Table 20, §.21). - e :

% of total paddy acreage

First piloughing Tractor - 35
_— Buffalo : 66 '
Second ploughing  Tractor ‘ 88 i
s Buffalo . = . 12 . S

This suggests that Elahera falls into the low group though 1t is
quite close to the medium group. The figures collected by the
Department of Agriculture confirm that Elahera should be in the
low group, showing that in 1978/9 (the only vear for which
figures are available) 27.7% of the area was prepared by
tractors. Though this relates to a later year than the study
figures, mechanisation is likely to have increased rather than
decreased. B '

Walagambahuwa: For Maha 1977/8,‘the season in question, mechanised
land preparation was provided to all farmers in the village

under the Sri Lanka/IDRC Cropping System Project. So Walagambshuwa
must be placed in the high tractor-use category.

Kala Oya: "The principal forms of farm power used are buffalo
and tractor. At present, they are of equal importance in primary
and secondary tillage."” (P.71).

TABLE 6.4 FORMS OF POWER USED, %, MAHA 1977,8

Buffalo Tractor

e 4 e e S o e e o i o e s

First ploughing : 50 50

Second ploughing 56 44
‘Puddling &. Levelling 88 i1

- o ans s

'So it is seen that Kala Oya.falls;into the medium category.,
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APPENDIX C

PRICE INDICES

Some way must be found of converting the return and cost figures for
different years ontc a common base. Ideally one would like a price
index which reflects changes in the price levels of the goeds on
which the farmer spends his income, so that the value of the returns
which the farmer receives are expressed in the way most relevant to
him. -However, mno such index exists and one must instead use the

best of what is available. In fact there are only two published

price indices available in Sri Lanka, the Colombo Consumers Price
Index and ‘the Central Bank Wholesale Price Index. The C.C.P.I. claims
to "measure changes in the cost of a fixed quantity of consumer
commedities and services entering into the pattern of working class
consumption in Colembo.’™ It achieves even this limited objective only
imperfectly. The weights used in the ccmposition of the index have
not been revised since 1952 despite inevitable changes in the pattern
of censumption of the working class. Arbitrary adjustments have been
made in the face of shortages of certain items, reducing the reliability
of the index. Inadequate attention has been paid te the relative
impertance of prices in open and controlled markets (e.g. the index
number of rents remained unchanged from 1970 to 1979 during a pericd
of government rent contrels, but it is likely that private rents had
crept up noticeably over this peried).

Even if the index were representative of the pattern of expenditure

of a Colombo family in the 1970s, it will cergainly not reflect
accurately the spending of rural families. It is possible, for example,
that expenditure on rent in rural areas will be lower than for Colombo
families as most houses will be owner-occupied (maintenance being the
main expenditure), and fuel and lighi may make up a smeller propertion
cf the budget if firewcod is pilentiful, and electricity not available.
Not only will the weights given to different types of good vary between
town and country, but also the rates of increase of prices of goods
may vary. For instance food prices may rise more slowly in the country
than in the town, where transport & marketing costs have to bé included.

Nevertheless, the C.C.P.I. seems more appropriate than the W.P.I. This
measures prices at "the primary marketing level” i.e. the first major
commercial transaction in the chain of sales of a product. Generally .
this means the preoducer price of locally produced goods and import
prices of imported goods. The index is not limited to ccnsumer goods
but .includes all traded commodities. Thus it is inappropriate here
"because it does not measure price changes at the retail level, and aiso
because the goods included are of no particular relevance to the
consumption needs of the farmer. '

So the C.C.P.I. was used in the calculations. The values of the index
are given below. .
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Colombo Consumers Price Index (1952 = 100)

Ycar

1970
1971
1972
1973.

1974

1975
11976
1977
1978
1979

104

Index

QR —————

138.2
141.9
150.9
165.4
185.8
198.3
200.7
203.2
227.8
252.3



APPENDIX D

SUMMARY OF 7NFORMATIGV AVAILABLE ON WATER SUPPLY FOR EACH LOCATION

(L

(2)

Mabawllacbchlva' Wate* problens ‘have been S0 severe in

~'Mahawi1achchiy9 that .many farmers on tHe colony have been. uqab"'“:

even to produce a-Maha paddy crop. in the five or so years-
preceding the survey. From 1971 :to 1976 the’ percentidge of

‘farmers who cultivated Mdha paéd} was never. greater than 43%,
*and in 3075 6 it was Q. 1In the survey.season the cropping

intensity was unuoually hich at ‘90%. - A partial Yala crop is

- grown . on averagn about once in'every four years. Chena is an.

imporfant comnoncnt of the fa*mjng system.

So the is ‘no -dos bt that with its severe water problems,
xahsw1lachch1}a must go into the low ivten51tv gro"pa
Mahakanadarawa: The picture here is very similar to that at
Mahawilachchiya, with only a small proporticn of farmers cultivating
a Maha crop (67%, 34%, 18%, 20%, and 25% for the seasons 1971/ 2

to 1975/6) and even fewer able to cultivate & yala crop (20% in

-.-1971, 77 in 1972, 67 in 1973, and O for each of the next 3 vears).

(3

(4)

This 1s a direct result of lack of water. In Maha 1%76/7 the
"bethma"” system was used, whereby an area of land near the tank
is cultivated and the more distant tracts left upcultivated. About
60% of farmers practiced chena cultivation in the survey season,
averaging 3 acres each. '

This lecation too must obviously be included in the low intenzity
group. ‘

Pavatkulam: Though in the survey year 987 of farmers cultivated
paddy in Maha, the proportion for the previous wiﬁ'vears never
reached a quarter. Even among those cultivating paddy;- cxop
Josses were high. The highest proportion of farmers cultf"at»mg
Yala paddy was 67 in 1972 and 1978, and again crop ‘losses were
widespread.” Chena is not so important at Pavatkulam, but never-
theless the low reliability of water for paddy cultivation makes
this a '"low intensity" system.

The effects of pecor water sunplv on labour ipput are compoundea by
the fact that doméstic water supplies were so bad that many farmers
lived off the scheme, just travelling in to undertake the major
coperations on their crops.

Kandalama, (3) Kaudulla, and (6) Usgala Siyambalangamuwa: Simila;
data is available for all three of thege studies so they will be
dealt with together. The following tables give the percentage of
farmers reporting the availability of irrigation, the area per farme

. reporting, and the average intensity of cropping (for Yala 1972 &

Maha 1972/3).
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(7)

(8)

i

% of farmers report- Average extent per Lowland

.. ing availability of farmer report- = = cultivated as
- ' Irrigation . ding -, _ . % of lowland
‘ ‘ _ : i ~ area (Yala ‘ .
Yala ©+ " Maba Yala . ‘Maha = 1972:& Maha
1972 1972/3 1972 1197273 1972/3)
. Kandalama . - 19 . | 95 2.8 3.2 113
Kaudulla ~ 64 95 2.0 . 2.7 1327
Usgala Siyam- | ' -
balangamuwa 49 _ 93 2.7 ¢ 3.0 i52

|
Chena cultivation was only significant at Usgala Siyzmbalangamuwa.

It can be seen that, while the proportion of farmers reporting the
availability of irrigatiocn is higher at Kaudulla than at Usgala, the
cropping intensity is lower, as each farmer cultivates a smaller amount
of his holding. But both these leocations have a high cultivation of
Maha - paddy and a moderately high proporticn of both land and farmers
involved in Yala paddy cultivation, so have been included in the
intermediate intensity group. ‘ : - )
4 .
Kandalama, on the other hand has only 19/ of. farmerq reperting
availability of irrigation water in Yala, and a cropping 1ntensity of °

.only 113 so falls into the low intensity group.

Elahera: Although when Izumi and Ranatunga asked their sample of 12

farmers at Elahera whether the water supply conditions were good or
bad (Maha 1972/3) all responded "good”, the Resurvey Study by Prof. . .
Jogaratnam reveals various problems. Water supply was quite gcod in .
Maha, but even then 407 of farmers reported some problem or other

with regard to irrigation. Fer Yala, only 444 of the Maha acreage - - *
was’ sown, and reported vields were some 50% lower due mainly to

lack of watc: _ o o :

The adequacy of water in Maha and the moderate amount of paddv

cultivation in Yala place Elahera in the ' 1ntermodiate intensity"”

category. 4 .

Hambantota and (9) Polennaruwa:For these two ‘locations data is not -

ag complete as for many of the others, but the picture which omergeq :

is one of relatively good water availability in both areas.
~ They are amoné those areas for which Izumi_anﬁ Ranatunga asked farmers

about the quality of irrigation and the results are as fellows:

?°rcentage ‘Distribution of Cult:vators by Water -Supply Conditions

that prevailed durlng Waha 1Q7?/3 ‘ B

1

Water:Conditions . hi@éﬁzseaa © Polpmmaruwa - ot

\thét’préﬁéileg a ‘ .

. ! . » .
Good © 14 (100%) 141 (78%) . . ?
Bad \ 4. (227} _ .
Total number of : ' } ‘ ] ’ v

cultivators : 14 . ig8'
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The "bad" response from 4 of the Polonnaruwa farmers may be due to
, the inclusion of some rainfed paddy in the sample, and it seems
’ 1ikely that the water availabilitv was generally good on the -~ v
_frrlgation schemes.

“JFurther eyidence'cén be’obiained by comparing the acreages cultivatec
“.in.Maha and those in Yala.™ It i{s seen that at Polonnaruwa the Yala
acreage is in fact marginally higher than the Maha acreage and at
Hambantota it.is. about 60%. of the Maha figure. ' o

So this is consistent with the 1mpresqion that both of these locatic
are quite well watered in Yala as well as Maha and so should be place
in the "high inten31ty group.

(10)Minige' Mlnlpe is . in.a fortunate positlon as it gets its water from
Mahaweli -via .the Yoda-Ela. -Thusy as the report notes in several plact
there is ample water ‘for paddy ecultivation in both Maha and Yala se:
There is some chena cultivation, but the scheme must stlll be Fon31d¢_

to be a, "higheinten31tv .system" ; SR S rmRT rEr T
I o s e
| (11‘Walagambahuwa..halacambahuwa ie drrigated from a rainfed village ta:
‘and the water supply conditions therefore fluctuate according to the

‘ amount. of raipfall received. The year 'to which the survey figureQ»_

‘ relate was .in fact one of very good rainfall and it ‘was pcssib]e to

|

PR

cultivate two .paddy. crops plus a partial crop of vegetables. But tl
is likely to be untypical,:and labour inputs can be expected to be
at a level whlch reflects uncertaintv over the water supply.

)

(12) la Oya Although this is an’'area mainly of village tankq some of tl]
* receive supplementary irrigation, mostly via the Yoda-Ela. There are
variations from village“te village with double cropping practiced i1
some of the villages which receive supplementary irrigation, but
many cther v111ages not. receiV1ng adequate water for omne full etop’
a year. ... ,: . - St

-y

From "Cost of Production of Paddy, Yala 1$72", Izumi., K. and
Ranatunga, A.S., ARTI, 1973. '
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