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ABSTRACT

Investigations into the allocation of:labogr on smallholdings,.
with respeét to rubber farming in combiﬁation with other érop farming
activities, have been very limited in Sri Lanka. This study is aimed
at exéminihg how farm labour is allocated among different farming and
non-farming actiﬁities of the mixed smallholder rubber farms in a seleéted
rubber growing area in Sri Lanka. A case study approéch is followed with
a sample of 10 farms from 3 villages in the'Hedigélla'Rubber Extension
Officers Division in Kalutaia district.

Two methods of analysis are employed in this study: (a) simple
tabular and graphical analysis and (b) whole .farm analysis which is'an
application of the linear programming (LP) technique.

Simple tabular and graphicél analysis gives insight into the
existing farming situation of theSe‘fatms and identifies the key factors
which influence the labour use‘pattern. it also shows possible reasons
for the inter- and intra-farm Vafiations in‘labour use. Whole farm
analysis using the LP technique generates optimal farm plans for two
selected medium sized farmé within the samplel Optimal farm plans are
generated in respect of two‘different farming conditions: with and
without rubber replanting. |

Simple tabular andvgraphicai analysis reveals that traditional
technologies dominate in paddy farming activities among the case
sfﬁdy farms. A variation in allocation of time for differept paddy

farming activities between, as well as within, the Maha and Yala seasons

has been observed among these farms. Seasonality in expected labour use

in paddy farming preVails in these farms. Also they show a relatively
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high degree of variability in expected labour use per ha. with regard to
paddy fa;ming activities. This includes inter-farm variations in both
Maha and Yala seasons as well as intra—farm variations between seasons
within thc same farms. Two types of varistion in expected labour use
in rubber tapping have been.identified. They are: (1) Variations in
expectea labour‘use within: the individuai‘farms between‘aifferent months
of the year, and (ii) variations in expected labour use bctwecen the
individual farms within different months of the year. . Also, except
for felling and clearing the old rubber stand, the inter-farm variation
in the expected labour use is rslatively low for all the other rubber
replanting activities among these férms. |

LP solutions.present a staggering of paddy planting and rubber
»feplanting for both the farms selected for the whole farm analysis.
However, the marginal oppoitunity cost (MOC) of not staggering the paddy
crops is veiy iow. The marginal value product ' (MVP) of labour‘for the -
farmer with less family labour is raised during peak pefiods; The MVP
of cash rémained low for both the farms under both replanting and non-
replanting conditions. Inclusion of rubber replanting vectors has
raisedvthe casn surplus for both the farms considerably.

As a whole this study has been useful in indicating positive directions
.towards altering certain farming activities so as to accommodate new
farming activities such as technologically improved paddy- farming téchniquss

and rubber replanting.
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CHAPTER '1

INTRODUCTION

1.1 Importance of the Rubber Industry in Sri Lanka

'Rubber, which was introduced to Sri Lanka‘in 1876, has over the
past 103 years develdped,into a major economic asset. It is the
éecond largest export earner in the countrf. _During the period
1958-1977 its share of the total export earnings varied within the
‘range 14-22 per cent (Table 1.1). Also, the rubber industry accounts
for around 10 per cent of the value of total aéricultural production
(EIU, 1979). |

" According to a recent aerial photo analysis; the total rubber
area inFSri Lanka is about 210,465 ha (CDC,]979). ,ThiS is‘nearly 12 per
cent of the total land culti&ated. Most of this:rubber is grown
in the wet zone or the south-west part of fhe country which is character-
ised by high population and adequate‘rainfall. , The distribution of
rubber lands'by district is set out in Table 112.

The iﬁdustry's contribution as avsource of employment is estimated
to be ovér 100,000 persons in the estate‘sector and nearly 150,000 in
the smallholder sector (Jéyasuriya, 1976) .

| Thereforé, the rubber industry plays a major role in the economic
iife of Sri Lanka in terms of land use,.proyisionAof employment and

earning of foreign exchange.

1.2. Importance of the»Smallholder Sector in the Rubber Industry
| Rubber is grown in>1arge plantations as well as in smallholdings
in Sri LaﬁkaL The distribution 6f rubber hbldings by pianted area.
is given in Téble 1.3. |

The ownership of rubber lands haé_undergone a major change in

the recent past. The Land Reform Law No. 1 of 1972 vested:privately
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TABLE 1.2

DISTRIBUTION OF RUBBER LANDS BY DISTRICTS

District ‘ ' Extent (ha)
Kalutara ' . 42,400
Kegalle . 61,400
Ratnapura - 38,100
Colombo ‘ - 31,400
Galle : 15,700
Matara : ' 7,600
Kurunegala ‘ , 5,900
Matale ) ) : 2,800
Kandy ‘ 3,400
Moneragala

Badulla 1,765
Total ’ 210,465

Source: CDC (1979).
TABLE 1.3

DISTRIBUTION OF RUBBER HOLDINGS BY SIZE

Type of Holding ' 7 Extent (ha) ‘. Per Cent
Smallholdings:
0 -4 ha | 64,192 30.5
Estates:
4 -40 ha 48,828 23.2
40 ha and above ' 97,445 46.3
‘Total 210,465 ' 100.0

" Source: Constructed with the use of date from CDC (1979) and Rubber
Controller's Department (1974).



owned rubber lands above 20 ha in the Land Reform Commission. This was
followed by the Land Reform (Amendment) Law No. 39 of 1975 which vested

- all company owned rubber lands in the same.commission. The distribution
'of rubber lands by ownership after these changes is indicated in Table 1.4.
Tables 1.3 and 1.4 show the importance of the smallholder rubber sector

in the rubber industry of Sri Lanka from the point of view of holding size

and ownership.

TABLE 1.4

~ DISTRIBUTION OF RUBBER LANDS BY OWNERSHIP

Ownership » ’ Extent (ha) Co Per Cent
Smallholdings:
O - 4 ha 64,192 30.5

Other privately owned estates:
4 - 20 ha . : 101,234 48.1
State Plantatioﬁs

Corporations & Janatha
Estates Development Board 45,039 ' 21.4

Total ‘ 210,465 o 100.0

Source: Constructed with the use of data from CDC (1979) and Rubber
Trends (1979).

1.3 Justification for the Study and Objectives

Rubber smallholdings consist mainly éf scattered individual farms.

A 1arge‘proportion of these actually‘consist of small mixed farm units where
paddy, coconut, tea and other subsidiary crops are also grown (Barlow et al.,
1975). In addition to farming their own land, some rubber smallholders are
engaged in farming as well as non-farming activities outside their own

farms. Also, even in the case of farmers farming their own land,



situations occur where farm family 1labour and/or non-family
farm iabouf is used. In effeét, one could say that specialisation
in rubber hardly exists in smallholder rubber farms, aﬁd the manner in which
’labour»is allocated among different farm and non-farm activities in addition
to rﬁbber farming is therefore of importance. Although the stgdies,on the
Sri Lankan,rubbef industry by‘Hansen-(l§69), Silva (1974), Barlow et al
(1975) and Jayasuriya (1977) have deélt with thé labour use in fubber
smallholdings; they have not attempted to investigate the allocation‘of
labour in rubber smallholdings with respect to rubber farming in combinétion
with other croé farming activities.

~ An important éspect of farm labour utilisation is its availabiliﬁy
during different periods of the year.‘ In thé mixed farm units ofbsmall—
holder rubber farms, the types of crops grown, their age, énd the
time and amount of labour use in different cultural practices will have
a substantial effect on the pattern of labour use. The availability of
farm labour and the allocation of thaﬁ labour could have an important‘
relationship with the type of crops grown, the time periodé of certainv
cultural practices and, in particular, the extent to which certain
cultural practices are time-specific.

The objgctives of the study arise from the above observations. Tﬁey
are as folléws:

(a) 'to examine how farm labour is allocated among theé farm and non-
farm activities of the mixed smallholder rubbér'farms,:across the year;

(b) to investigaté the relatibnship between the 1abouf allocation.
_pattefn in theseAfarms and the-different marginal value prpductivities of
“labour, during different time periods éf the year;

(c) to stﬁdy the relationship bet&een the labour allocation pattern
and (i) the type of crops grown, and (ii) the time-specific and non=-time

specific farming activities.



CHAPTER 2-

THE FIELD SURVEY

2.1 Method of Data Collection adopted in the Survey

Forward planning and buageting is an important technique, widely uséd
in farmrplanning processes such as evaluation of alternative farm blans and
resource allocation. .= In using this technique in relation to small peasant
farms, the generally adopted praétice has been to rely upon.the basic‘inpuﬁ—
outputbdata, collected through continuously maintained historical farm
rééords. However, some economists have recently attempted to develop an
alternative means of data collection for forward budgeting, which does not
involve maihtaining detailed historical records. This alternative method
in contrast with the detailed historical farm records, involvés constructing
statements of farmers' expectations about the output and inputs for aifferent
crops, based on the experiencé of the farmers (Barlow SEJZk" 1979). Such
-gtatments.could_be elicited ﬁhrough a few.interviews wifhin a relatively
short period of time rather than from a 1arge number of historical farm
records.

bAlthough the "farmers' expectation" method, in contrast with ‘the
. "continuous farm record keeping” method is less time and resource
consuming, it has its own weaknesses. One major weakﬁeés which céuld arise
if éroper precautions are not taken, is the lack of accuracy oﬁ the daﬁa
ﬁhich it will prbvide; Déspite the faét,that’perféctly accurate.data
could_nqt be obtained from any means of data collection,’availability Qf
accurate data is essential for any socioeconomic research. The accuracy
of the data collected from the "farmers' expectétion" method could be
improved:

(a) .by‘gctting well aéquainted with the farmers. In the process of
getting acquainted with the farmers, the intérviewer could win the

confidence of the farmers and establish a high degree of rapport with them,



so that they would be more likely to provide more accurate information;
and, (b) then using a detailed qﬁestioning procedure which includes cross
checking of the information collected.

By making a simplified reélistic'assumption that farmers are reasonably
well aware of their input requirements and output leveis;for the various
crops and livestock .products they have been producing for a long perioé of
time,l one could expéct‘reasonably accurate data from the "farmers'
expectation” method. Nevertheless,‘the‘possible upward or downward biases
in input requirement and/or output level data whicﬁ could ariée in this
lmethod ﬁusf be borne in mind. Such biases would generally aﬁpear to ;ésult
in overestimation of inputs such as ‘human labour. and animal power, etc.,

" and underestimation of.éﬁtput'levels. Needless to say the ohly Qéy of
minimisingisuch biases and obtaining more accurate data is to folloQ the
precautipns which have been described ébove.

The writef has used the "farmers' expectation” method as the principal
method of data collection in the field survey for a number of reasons:
unavéilabilitf'of continuously kept historical farm records fo¥ smaliholder
ruﬁber farmé'with regard to rubber farming as well as other farminé activifies;
limited availability of resourceé and particularly of time for the presenﬁ.
study; and geasonably'adequate'reliability of the method as a means. of

collecting the required data.

2.2 Objective of the Survey and the Sampling Procedure

.The main objective of the field survey was to collect data pertaining‘
to the expected lébour use pattern{ aﬁohg the farm and non-farm activities
of a sample Qf_smallholder rubber farms, throughout the yéar, and for'this
purpose'a "case study appréach" involving a smaller number of farms was

deliberately selected as a more appropriate method of carrying out this

1 Nevertheless, one could always question the applicability of the "farmers'
expectation" method in a situation where the respondents are completely
new to farming. '



study. A "case study approach” in cont?ast with a more general sample
survey.involving a larger sample has the great advantage of allowing more
opportunity for in-depth investigation and appreciation of the social,
economic and physical environﬁent within which the activities under study
are observed. It was felt that the "case study approach" would provide a
greater understanding of the relatively complex process of labéur allocation
‘among different farming activities in the sméllholder rubber farms selected
for this study.

The field survey was carried oﬁt among a sample of smallholder rubber
farmers in~the second largest rubber gro&ing district in Sri Lanka, hamely
Kélutara (see Figure 2.1), over a period of six weeks between December 1979
and January'l980. Among the rubber growing districts Kalﬁtéra has thé |
largest number of rubber.smallholdinés (1eés than 4 ha in size)fv This is
aboutvjo per cent of the total number of aboutvlS0,000 rubbér.émallholdings
(Department of Rubber Controller, 1974).

The Agricultural Census of 1973 reported that of all the agricultural
holdingé1 in Kalutara district, about 94 per cent are about 2 ha in size
and about 91 per cent are operated by owner operators. Therefore, it wés
neceésary to achieve a measure of representativeness of the sample farms,

that these farms were less than 2 ha in size and owner operated. Farms

1 An Agricultural Holding consists of all the land .and/or llvestock used
wholly or partly for agricultural productlon 1rrespect1ve of title, size,
lcgal form or location and is operated under one management and as a
technical unit. By technical unit is meant all that land which has the
same management and the same means of production such as labour force,
machinery and animals.

The basic unit of enumeration at this census was the "Agricultural Holding".
The land comprising the agricultural holding consisted of one or more
parcels, situated in one or more locations. Sometimes a part or parts. of
a holding may be situated in a different administrative unit. Such cases
occur mostly in highly urbanised areas where some operators have large
‘parts of their agricultural holdings located outside the admlnlstratlve
unit in which they are re51d1ng.



which have decided to undertake replanting of rubber in the near future,
was another criterion t; be considered in choosing the sample farms, since
it was expected to consider rubber replanting also as one of the activities
in studying the labour use pattern of the smallholder rubber farms.

| The absence of a suitable sampling frame which WOula help to select a
»samplebof.farms with the abovementioned characteristics, did not allow

thé adoption of a sophisticated‘sample selection procedure in the.field
survey. The biases, inaccuracies and the limitations of»thg statiétical
information available from the Rubber Controller's Departhent registgr,
Census:énd Statistics Departﬁent's Census of Agriculture - 1973, and
Agricultural'Produétivity Committee 1974 Land Tenure Report, as Sourcés of
information_to construct a proper sampling frame ate discussed by
Jayasufiya>(l977) and CDC (1979). According to Jayasuriya (1977) and CDC
(1979), tﬁe statistics maintained by thé Rubber Controller's Department are
derived from an unsatisfactory registration system, and are unreliable;
again, the data available from the Census of Agricuiture - 1973, and the
AgriculturalvProductivity Committee 1974 Land Tenure Report do not cphtainv
any detailed information on holding sizé distribution below 4,hé. .Uﬁder
these circumstances it was decided to adopt an ad hoc procedﬁre and it

could be best described as a purposive sampling procedure.

2.3 Location of the Survey

In selecting: an areé for the field survey in Kalutara disﬁrict,'the’
criteria.discussea in the foregoihg subsection 2.2. i.e. farm size}
operatiohéi status, and the farmers' decision to replant were taken into
consideration. In addition to that, the ability of the extension éfficers:
in éssisting in carrying out the survey including pre-conditiohing the
respondent farmers, and farﬁers' willingness to cooperate in the sur§ey;
in the area to be selected were élso considered; because extension 6ffice?s»'

are the most important agents through which the interviewer could contact,
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win confidence and communicate with the respondent farmers and also
without proper cooperation of the réspondents a field survey could not be
carried out successfully.

The area selected for the survey, hamely Hedigalla Rubber Extension
Officer's Division in Kalutara district is located in the wet zone or the
south-west pért of Sri Lanka (see Figures 2.1 and 2.2) and it covers about
85 squarerkilométres; ‘ This area experiences two peak periods of rainfall
.corresponding with the monsoons of north-east and'south-wesf. The peribds
which get north—éast and south-west monsoonal rains ére known as EEEE} ahd
Xglgé seaéons iéspectively. The average énnual rainfall in the area
‘under study (five years) ié about 4,845 mm. However, the rainfall. is not
evenly distriﬁuted, thére being markedly drier periods in January, February,
July and August. h |

Paddy cultivation is.the major farming activity next to rubber farming
among the smallholder rubber farmers in the area. In addition to rubber
and paddy, they cultivate cdconut,‘cinnamon and other subsidiary.crops;.‘

The high rainfall in this area frequently interferes with rubber
tappingvand the average number of days of tapping per year are le;s thén
200. | |
| Paddy:is gro@n both in géhi and Yala seasons under rainfed conditions.
Most of the smallholdings in this area are semi-subsistence farm units, in
‘which part of their produce (i.e. rice) is consumed domestically ahd fhé
rest (i.e. rubbe;) is marketed. .Aiso,'these fafms combine ﬁhe features
of a firm and a hbusehold, involviﬁg boﬁh production and consumption in the
same edondmic unit, that is, a part éf their inputs comés from the hbuschoid

and a part of theif produce goes to the household.

1  Maha season normally extends fromrabout September-October to February.

2 Yala season normally extends from about March-April to August.



FIGURE 2.1
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2.4 Selection of the Rubber Smallholders to be‘InterViewed

The rubber smallholders to be interviewed were selected with the
help of the Hedigalla Rubber Extension bfficer (REO) and a Technical
Assistant of the Rubber Research Institute of Sri Lanka (RRISL). By
considering the ériteria described in tﬁe foregoing,suﬁsections, 20 jubber
smailholders were inifially selecﬁed from 3 villages in Hedigalla REO's
division, namely Hedigélla colony) Gurulubedda and ingurudaluwa (See
Figure 2.2).

Due to the nature of his wofk, the REO knew manybdf the rubber
smallholdérs, particularly the farmer—leaderslin his area personally,
and this made it possible tbridentify the future respondents. ° Affer 2-3
- preliminary visits to the farmers initially selecﬁed: the most cooberative
10 farmers, which were those expected to be the most trustWorthy and
helpfui in providing accﬁréte data‘and information were chésen for the actual
survey. The size of sample was mainly deterﬁined according‘to the time -'
and resources available for this study. Through lengthy discussions with
these 10 farmérs regarding various'topiqs including their day-to-day farming
.proble@s it was.attempted to win their confidencé gradually and to eétablish
a‘high degree of rapport necessary for obtainingvaccurateviﬁf@rmation.
Every effort was made to convinée these farmers who wére.to‘be interviewed
as to the purpose to which the information_collected in.this study would
be put. |

It is important to note here that the Small sampie of 10 farmers .
seleéted fbr interviewing could not be claimed as representative of the
rubber gmallhéldér population in the aréa surveyed. Nevertheless, it is
expegted'that the étudy of these farmers would give some usefui_insights
~into their exisﬁing farming situation and how it could be altered to achieve
the specific goals of these farmers. Such insights will undoubtedly have
some ‘relevance and applicability toiéimilar type of other farms in the area

surveyed.
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FIGURE 2.2
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2.5 Actual Interviewing of Case Study Farmers and a BriefIDescription
of Data and Information Collected

A formal questionnaire as well as an informal schedule were used to
intérview'the case study farmers in this surve&.' The questionnaire was
field tested prior to the actual sufvey and‘modifications were made where
necessary. On'éverage 3-4 visité were made to each case study farmer in
collectiﬁg the data and the other relevant information. Each.interview
took about 2-3 hours on average. iﬁ addition to the data collected ‘through
the formal»quesfidnnaire‘much information came up in the course of discussions
with the case study farmers while interviewing them.‘ “When inconsistencies
weré detected in the responses ﬁade by the farmers, further qUestions were
' asked tpﬁclarify them.

The problems normally associated'with oral interviews and the various
types dfvbiases in responses are‘wéll knOWn‘(Naeem, 1971; Bhati, 1979).
Care Qas taken to minimise the problems associated with interviewing and
to verify the biases, at all stages‘of the survey.

‘Data and the other relevant information collected were as follows:

(a) 1Input and output data on the cfops growh in the case study farms '
were qollected fhrough "activity statements" which indicate_farmers‘
expecfations about the output and iﬂputs of the crops cultivgted. These -
data are based on the»farmers' experience.

(b)  Information related to family structure andvocdupation of the
»férm family members, land use péttern and tenurial situation of'thé-farﬁs,

household expenditure and non-farm activities were also gathered.
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CHAPTER 3

FARM LABOUR INPUT IN PEASANT AGRICULTURE

Some of the important aspects related to availability and use of farm
labour in peasant agriculture are discussed iﬁ this chapter.

Conventionally, 'labour' refers to "effort, mental of.physical,
applied during a certain time“ for an economic purpose (ILO, 1969). Both
availability and use of labour need to be treated as flows 6§er a given

period of time.

3.1 Different Types of Labour Available in Peasant Agriculture

Three'basically different types of human labour could be identified
in'peasanﬁ agriculture in most of the lesé developed countries. They are
family labour, hired .labour and exchange labour. Characteristically, a
high proportion of the labour force in peasantry consists of family>labour.
The farm family is the éore of the family labour supply. Since most
family members are regular workers on their farms, it is not easy to hire
them just as and when required. - Some,}however, may have alternatiye
ehploymént and sources of income outside the fafm;

Hired labour could: be classified into regular, seasonal and casﬁal.
Regular hired labour wofks én the farm throughout the year While seasonal
hired labour works only during a particularly demanding period. These
two.types follow a repetitive patﬁern in rendering their ser&ices from
seasoﬁ to season. Casual hired labour is‘to.meet the réquiremehts of a
particﬁlar season causedvby such factors as weather or family cirqdmstances.
A delayéd start qf the réins may create pressures to complete plantings
or a particular réinfall pattern may'requirc unusually heavy weeding‘and.in
such situations_casual'labour cohld be used. However, casual hired labour
will not be ﬁsed routinely from season to season. Characteristically
hired labour works either for a specified period or on a specified job

(until it is completed) and is paid in cash and/or in kind which in certain
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cases includes meals.

Intérmediate'between hired labour and family labour is exchange labour.
This third type of labour may or may not be reciprocal. Accoraing to
Connell and Lipfon (1977) thefe are many tribal societies in Africa where
it is not‘customgry for a member of one family to perform wage labour for
a ﬁember ofbsome other family and instead work is exchanged according to
customary definitions.of reciprocity.

In Sri Lanka there is é éystem of reciprocal exchange of labour limited
to rice farming which is known as attam. The crux of fhis exchange labour
system is balanded recibrocity as it consists of a series of voluntary and
informal contracts between sets of individuals whichvsfipulafébthe duration,
nature and the type of labour to be exchaﬁged (Gunasinghe, 1976). ‘The:
balanced nature of tﬁis system is emphasised by its abséluteiy binding
nature. If a person has reaped the harvest in the field cultivated by
another person, thé latter must reciprocate and the reciprocation must be
done without delay as‘the former may be reaping his harvést a couple'of
days lafer..

While family labour plays a predbminant role in farming, otﬁer types
of.labour discussed abové also occur in the area surveyed.  Since the
majority of the farmers are owner-operators, the landless agricultural
labourerslﬁho work as hired labourérs are very few. Thus, dependence on
exchange lébour is probably of more impoftance than it‘would.be when more
hired labouf is available. = Exchange labour is used oniy in paddy farming.

However, hired labour is used in both paddy farming and rubber farming.

3.2 Factors Affecting the Availability of Farm Labour

The important factors which affect the availability of farm labour in
peasant agriculture are as follows:
(a) the proportion of people of working age;

(b) the age at which children should be considered as potential labour;



17

(c) specialisation of tasks by sex or age group;
(d) the proportion of a work force (i.e. people of working. age)
who participate in work;
(e) the availability of hired labour andiexchange labour;
(£) - the extent ofbthe time committed in non-agricultural activities
or‘at school;

:(g) nutritional constraints; ‘and, -

(h) the duration of w0rk‘of each‘person in a certain>period of time.

Connell and Lipton (1977) have pointed out that the proportion of
people of working age in a peasant farming community could vary with the
. age and sexnstructure of the population in fhe community, the fertilify
and mortality rates, the laws on compulsory séhooling and retifement,.and
the extent of their effective enforcement, and the customs of that particular.
region which may have been affected by the historical requirements of labour.

Hired labour is an additional resource and it pould be properlf added
to the family labour availability. Timing is an important COnsiderétion
when seasonal hired labour_is used for, alfhough the number hired mayi_-
represent only‘a small fraction of total labour availability over the year,
it may be a significant proportién of the total over the ?eriod of hire.
Exchange labour could be an important means ofvsupplementing family labour
in situations Qhere adequate hired labour ié hot available.

According to Collinson (1972), the siénifiéance of off~farm commitments
for the availability of farm labour depends on. the man-equivalent values
of the.missing individuals and the coincideﬁce of the times of'theser
cqmmitments and the iﬁportént agricultural pe;iods.

Althéuéﬁ quantification of the phenomehon of “nﬁtritiopal constraints
on the availability of farm labogrf is complex,:Richards (1939). and Fox (1953)
have observed, among African farmers in Northern Rhodesia and in Gambia, that

the capacity for physical effort is reduced by undernourishment.
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3.3 Estimation of Availability of. Labour

Availability of labour could be estimated by multiplying the number
of participants by an assumed duration; and this requires some sort of
an assumptidn regarding the standard work duration.

The duration of work of the participants could be estimated in
months and weeks per year, days pgr week and hours per day over the.period
concefned. Different bases fo? the estimation eravailability of iabour‘
could give rise to dif?erent variations in total working time available.
Connel and Li?ton (1977) say that when hired labour is employed, limited
checks may alléw a fairly homogeneous‘working day_to be assumed; in the
sense that the type of labour,‘léngths of day worked, and intenéity of -
work do not vary much.  However, for family laboqr no such assuﬁptioﬁs
could be ﬁade because‘it is unlikeiy that family labour is homogeneous:in
these terms. Moreover, it.is important to bear in mind that family
members may  work longer hours and put mdre effort into ﬁheir work than

hired labour, particularly during the peak periods of farming.

3.4 Wages of Agricultural Labour

As in any other market,‘demand and supply interactions dete#mine the
wage rate of labour in agricultural labour markets. Basically, demaﬁd for
vagricultﬁral labour is a function of the marginal prbductivity}of,labourv
while the supply is determined by the size and structure of the_agricultural
labour force. |

However, there are some bther factors whicﬁ influence agricultural’
wageé. On the demand sidé, factors such as inéreasihg the irfigated area,
higher cropping'intensities ahd cultivatioh of higher yielding ﬁrop-
varieties could raise the demand for'laboﬁr and thus push up the wage rate.
“The wage fate is likely to be affected also by the size Qf land holding.
The relativélybhighef wége rates in the larger farms such as estate

plantations are generally a result of strong trade union activities.  The
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larger the size of holding, the higher will 5e the demand for labour and
the wage rate.

The proportion of landless labour households to the»total rural
households will influencelﬁages on the supply side. A higher propdrtioﬁ
of landless labour households to the total ruraibhouseholds means a larger
supply of agriéultural labour and a lower wage rété.

Apart froﬁ the factors discussed above, there are several. other factbrs
on the supply side which play an.important role in agriéultural wage deter-
mination. These include the évailability and use of agricultural machinery,
alterhative employment opportunities and wage ratés outside agriculture,
‘cropping patterns.and production uncertaiﬁties, etc.

An interesting phenomenon that can be observed in agricultural labpurb
markets, is the seasonality in agricultural wage rates, whiqh depict a_:
definite seasohal trend in wages in accordance with’the demand for labour
 at particular time periods during the year. The seasdnalvrise in_the
‘wage rates among the agricultural labour during the months of harvesting
and threshing of wheat in Punjab,‘India (Grewal and Bal, 1974) is an.
example of»this seasonality.

‘Although such seasonal changes in agricultural wage rates could not
be seén in the area surveyed, a rise in wﬁges seems  to occur due to such
factors as an occasional inéreésg in the government gpafanteed‘price for
paddy. Moreover, an increasévin'the pfices of consumer goods and ‘services,
and inflationary pressures resulting from tﬁe general ecénomic cdﬁditions
of the country as-a whole, have also been influential in pushihgvup the

.nominal wage rates during the recent past,

3.5 Determinants of Farm Labour Use
There are four important factors which determine the use of labour in-
peasant agriculture: (a) the extent of crop land farmed and/oxr the number

of livestock reared; (b) the operational sequence for each crop and/or
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livestock type; (c¢) the timing of the operétional sequence; and (d) the.
rates of work on each‘operation.

Collinson (1972) pointed out the following groups of independent sets
of variables which influence the rate of work on each operation for a given
crop. They are: (i) soil type, cropping»history and plot size; (ii)»toolsp
methods and group specialisation; and (iii) moti&ational, managerial,
nutritional status differences between farmers and their families; and
(iv) climatic’variations over thé area. While soil type has an -independent
influence on the degree and raterf cultivation Work, cropping hisfory may
also influénce the rate of work. The effect of the'plot size on the rate
of work is an intéresting phenomenon known as the "scale effect“. It is
"an "effect" which exaggeratés the rate when data from‘smail areas are
mulfiplied up to a pér hectare basis. In this case, Collinson (1972)
explains that the overheads élasséd as work - getting to and from the‘
farming plot, getting ready to work, getting ready to leave.the‘plot - arev
just as highlfor a-large as for a small plot. Thus, when bulked up‘tp per
hectére from small plots, the overhead elements'tend to distbrf‘the work
requiremeht. Gr§ﬁp specialisation means the SPeQialiéation of céftain
operations by sex/age érbups. Differences inAmotivations among farmers
are_reflécted in the effort they.make while at work on the farm. The
conditions under which farm:operations are carried qut are influencéd.by
managerial differences; |

The area surveyed has a unique soil series called the Agalawatta Series. .

These soils are derived from granite rocks, a large percenﬁage of whiéh_is
vhypersthene granite (Peries, 1970). However, variations in soil étructure.
and texﬁure among different farms could be e*pected, alﬁhough‘detailed
"analysis was'not‘carried out to investigate this. Tﬁe'topography of the
'afea surveYed is generally uhdulating. ‘Rubber and other tree crops such

as coconut, cinnamon and Jjak etc., are grown on the slopés and highland



.21

while paddy is cultivated in the valleys.’ VThe size of plot rénks‘among
farms within the case study ranges from 0.1 to 1.0 ha. However the'majority
of the plots are less than 0.5 ha in size with a mean value of 0.4 hé.

Group specialisation by sex is seen to a certain extent with regard to paddy
farming operations. Land preparation is undértakén by men while women do
paddy harvesting. In relation to rubber farming activities, no group

specialisation is observed.

- 3.6 Seasonal Variation of Farm Labour Use

Seasonal variétion in labour use.in peasant agriculture is more
striking and more regular tﬁan variation within and between individual
days. Seasonality of farm labour usé is related to fhe agricultural
systems, especially crdpping cycles.and transhumant migration. Annual
érops in particular tend to make greater demands for labour at busy
periods or "work peaks" such as land preparation, planting and harvesting
times, tﬁan at tiﬁes‘of other operations. Land preparation, plantingi
and harvesting are critical tasks which are closely related to the seasons
andbthey must be completéd withinra limiteé period of time. Therefore
the flexibility of time in completing ﬁheSe critical tasks within a certain
>period of time is relatively‘low when compared to that of other operations
such és weeding, etc. "Seasonal" variations cover any annually regular

‘recurrence-between a few days and a whole year. In mono-cultural-farming
systéms with sharp seasonal'diffeiences, oﬁly-simple changes_are éommon,
However, peaked seasonal demands for agricultural labour may be smoothed
out with the_édoptibn of methods such as use of crop varieties of |
qiffereﬁt maturing ages, staggering of.pléntings, and use of different c?op
combinations. One important éoint to note is that the seasonality of farm
work causes seasonal variations in the opportunity cost of labour.

The seasonal nature of the deménd for labour could be observed in the

area surveyed in relation to certain paddy farming activities such as
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planting and harvesting, which have to be completed within a short period

of time.

3.7 Standardisation of Farm- Labour

Variations in the strength and skills of men, women and children mean
that their labour is not homogeneous. In such circumstances it would be
realistic to treat differgnt sex/agé groups as separate resources.

However, for certain tasks these different types of.labourbmay be approx-
‘imately perfect substitutes, in which case it would be appropriate to treat
them as one résource. Connell anq Lipton (1977) showed that in most
farmbopérations, an hour of work by a male adult could not be expected to
yield the same addition to output as an hour of‘work_by é woman or child.
However, Moerman.(l§68) argued that there is no single cut-off point between
child énd adult labour. Yet, it is well known -that most fqrm.manégement
studies have chosen to weigh labour contribution rigidly according to a
vefy limited ﬁumber of divisions; but such procedures have been essentially
arbitrary.

It has béen'pointed out by many researchers that the relative values
of different sex/age groups will vary with the cperation; For a Rajasfhan
village, Bishnoi. (1966), considered only thoée persons between 14 and 60
years old, and set a ful; day's farm work for a man at 8 hours and forba
woman at 4 hours. Sénghvi~(1969) nofea that women:are more éffiéient.than
mén at cotton—picking aﬁd less efficient on all other crops, but‘he
standérdised the work inpuf of womeh at 75 per éent that of men.. Njoku (1971)
used a more complex weighting system with eight different categories (from
very old men to female children) for different tasks bn upland and
partially méchénised farms in Sierra Leone. Heyer (1966) observed amongst
the Kamba in'Kénya, thqt over the age of 40 years women dcqline in
efficiency and over 60 years all workers do. Bieze (1972) working with

the Malawian farmers used a rating of 1.0 man equivalent for adult males
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and hired labourers, 0.7 for other adults and females and 0.3 for children
and relations of the farmers. Upton (1973) indicated that one scale of
conversion commonly used is based on the assumption that. the work done per
hour by a woman is two-thirds, and that by a child under 15 years of age,
is one-third of that done per hour by a man. However it is important to
note that it is not easy td weigh accurately the productivity of workers

-of different age and sex groups.

3.8 Concluding Remarks

Soﬁe of the important aspects of farm labour input in peésant
agriculture, including different types of labour available in peasantfy,
factors affecting the availability Qf férm iabour, wages of agricultural.
labour, estimation of availability of labour, determinahts of'farm labour
use, seasonal variatioﬁ in labour usé and standardisation of farm labour
havé been discﬁssed in the previous éections of this chapter. In this
‘discussion, a few important facts related to the.area surveyed have been.
highlighted. They are as follows: Family labour and exchange labéur seem
to account for a major share of farming éctivitieé in the area surveyed,
becauserof the fact that the majority of the farms are aner;operated.
Nevertheless, the use of hired labour is not very low. It is
-difficult to identify any seasonal variation in the agricultural wage.
rates in this area. However, a general upward movement in the wages has
been observed during‘the recent past and this could be due to such factors
as an increasekin ﬁhe prices of the‘consumer'goods and services,-and the
(inflationaryrpressures etc., in general.» Of all the aspecfs discussed,
there is a controveréy régardinq standardisation of farm iabour. As
described elsewhefe, there is one schooi ofvthought which advocates the
use of different weights for different sex/age groﬁps (Bishoi (1966),
Heyer (1966), Sanghvi (1969), Njokﬁ (1971) , Bieze (1972), Upton (1973),

Connell and Lipton (1977)), and another school which assumes that all farm
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workers make equal contributions (Moerman, 1968). However ‘it is
realistic to assume that within the farm . family, member-workers Will
engage in>a§tiVities for which they are best fitted, and thét the
distribution of different types of labour is roughly equivaient between
farms (See Table“3.l). An ideal example for this comes from paddy
farming where men generally engage in land preparation while women do
transplanting; In the present study a ratinq of 1.0 man—day-cquivélont

for adult males and 0.75 for adult femaies are. used.

TABLE 3.1
DISTRIBUTION OF MALE AND FEMALE FAMILY LABOUR*

AMONG CASE STUDY FARMS

CATEGORY '  FARM NUMBER
, 1 2 3 4 5 6 7 8 9 10

Males working
- full-time in the ,
family farm . 2 1 1 1 1 1 2 1 1 1

- Females working
full-time in the . | o
family farm . - - - - - - - - - -

Males working
part-time in the , ‘
family farm - - - - - 2 o - - 2

Females working
part-time in the : , .
family farm - 12 1 1 1 3 1 1 1 1

* 13-65 years old
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CHAPTER 4

BASIC CHARACTERISTICS OF CASE STUDY FARMS

4.1 Population Characteristics

Population characteristics such as age and sex structure, family
composition, "labour force participation and educational level have an
important beéring on the utilisation‘of factors of production such as
laﬁd and capital. |

Information on family size, labour forxce ‘and labour participation on
farms within the case_study is summarised in Table 4.1. The average

number of family members per farm household for the whole sample is 6.3

of which 3.5 are males and 2.8 are females. ‘The. average number of

economically active members, defined to include ali persons between 13
and 65.years of‘age indlusive,  is 3.9 per farm household for the whole
sample. The economically active males outnumber the economically écﬁive
females in the sample.

| The labour force ratio which is the ratio betweeﬁ the total>numbe£
ofveconomicélly active farm family.members and the total number of farm

family members is 61 per cent on average, but slightly higher for females.

On average; about 33 and 47 per cent of the economically active farm

family members work as full-time and part-time workers respectively.
The full-time labour participation ratio is the ratio between the

total number‘of_farm family members who work full-time in the family farms

and the total number of economically active farm family members, whereas

the part-time labour participation ratio is the ratioc between the
total number of farm family members who work part=time in the family
farms and the total number of economically active farm family members.

In all farms within the case study, only economically active males work as

- full-time farm family workers. The average full-time labour. participation

ratio is about 58 per cent while the average part-time labour participation
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ratio is about 97 per cent for males and females combined.

Foﬁr out of the 10 case stu@y farmers reported that when they do not
have any work in their own farms and when part-time outside employment is
available, they work outside.

Of the iO case study farmers, only tﬁo have had formal education
ﬂup to Graae 5. However, all the férmers are able to read and write.

About 38 per cent of the total number of farm family members attend school.

4.2 Farm Land and Rental Arrangements

Returns to the farmers are, to an important degree, determinéa.by
the extent of land cultivatea by them and the'terms and conditions under
which the land is farmed.

Infbrmation on . farm size by éase study farms and by different crops
grown 1is illustratedbin Table 4.2.7 The size of land owned and cultivated
by the case study»farmers véries from 1 ha; to 1.8 hé,»with an average of
1.39 ha., while the size of the total land cultivated, both owned and
_rented by theﬁ ranges from 1.1 ha. tg 2.3 ha., with an average of 1.6 ha.

Basiéally, all the case study farmers are ownérvoperators. quever,
sig of them-have rented paddy land. Rental arrangements vary, with two
farmefs paying i/4»0f the harvest, another two paying 1/3 of the harvest,
and one farmer paying 1/2 of the harvest to their iespéctive landlords,
wﬁile the remaining‘one paying a fixed rental of‘Rs 6;00 per season ﬁo
the Government.

" Since ‘these tenants receive no collateral help in any form from
'landldrds, possible reasons for different.types of rental arrangements
‘could be the Vari&tions in quality of land and/or the different.types of
personal reiationship between the landlords and the tenants sﬁéh as being

either friends, neighbours or relatives, etc.
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TABLE 4.2

CROPS GROWN AND TENURE ARRANGEMENTS ON CASE STUDY FARMS

Farm Rented -al d
Number Owned Land e? e Tota_ lan
: in Cultivated
_ Land
Paddy Rubber Other Total Paddy
’ ‘ Crops _ :
(ha) (ha) ~ (ha) (ha) (ha) : (ha)
1 0.2 1.0 0.1 . 1.4 0.4 1.8
2 - 1.0 0.4 1.4 0.4 1.8
3 0.2 1.0 0.2 1.4 - 1.4
4 0.2 0.4 0.4 1.0 0.2 1.2
5 0.1 0.8 0.2 1.1 - 1.1
6 0.3 0.8 0.2 1.3 0.3 1.6
7 0.2 1.3 0.2 1.7 - 1.7
8 0.4 1.3 0.1 1.8 - 1.8
9 0.2 1.2 0.4 1.8 0.5 2.3
10 0.2 0.5 .. - 0.3 1.0 0.3 , 1.3
Average _ :
per farm 0.2 0.93 0.26 1.39 0.21 1.6

4.3 Land Use and Cropping Patterns -

In additién‘to the physical extént of land cultivated, lénd use
intensity and the cropping patterns also influence, to a greafer extenﬁ,
ﬁhe returns from farming.

Rubber is tbé major crop grown in terms of land use in the case study
férms, while paddy comes next (see Tablé;4.2). ‘The average éiZQ of
rubber land and péddy land cultivated in the case study farms is 6.93 ha
and 0.41 ha respectively. Rubber land and paddy lanq are situated close
to the homestead of the case stﬁdy farmers, as separate land parcels,

The distribution of rubber parcels within each case study farm by -
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agro-economically important groups and by major components of these groups

is given in Table 4.3. According to this table only four case study farms
have immature rubber.  Except for one farm all the other case study farms
have mature rubber area of 0.2 ha or above. The plant denSity in the

- mature rubber area varies from 167 to 600 trees per ha,’while the planting
material used both in immature and maturé.parcels is predominantly PB86.
Except for one case study farm, all the chers‘have old rubber.

However, old iubber in 3 farms is not.tapped while in the rest it is tapped.
The 3 farms in which old rubber ié ﬁot tapped, #eported thét their old
rubber aoes npt,yield any more and, thus, 'it is being set aSiae fdr
replanting.‘ The plant density in old rubber parcels ranges from 77 to.
600 treés per ha for the whole sample.» It is impdrtant to note that
the plant density fiéures given here are based on ﬁhe data from sméll
areas which.could be susceptible to a scale effect that exaggerates the
rate when multiplied up to a pér hectare basis. Most of the old rubber
parcels are planted with clonal seedlings.. 7 The category of old rubber
in Table 4.3 is a classificatibn baséd on the case study farmers' treatment,
éccording to which rubber gives low yields aﬁd is to be replanted soon,
‘whethér it is currently tapped or not, is old rubber. The .case study
farms which have old rﬁbber are reported tpVhaveAhad,the intention of
replanting a part or whole of the old rubber.  The extent of rubber lénd
to- be replantéd varies from 0:2 to 1 ha, in the case study farms, with an
average of O.5»ha.

 "Cropping index"; which is important with respect to annﬁal Ccrops
réther than thélperennials,~shows the extent cultivatéd over the year as
a pefcentage of total cultivable land area. An index of 100 would
indicate the full exploitation of all culti;ablc land in one scason while
'anything over‘lOO would indicate the extent of double or multible cropping

of the same land during the year. A "cropping index" of 200 for paddy
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farm;ng is reported in the case study farms. This impl;es the cultivation
of paddy, in all the case study farms, both in the Maha and Yala seasons,
Details of the crops, other than rﬁbber and paddy, grown in the case
study farms are summarised in Table 4.4. This table illustrates the mixed
nature of farming practised in the case study farﬁs, where crops such as
coffee, banana, kitul, coconut, jak, cinnamoﬁ, mango, aricanuf and paésioh—
fruit, etc., are grown in the homestead. Coconut which is consumed
domgsticaliy is thé most common crop in the homesteads, althoﬁgh some case
study farms reported the cultivation of éash crops such»as cinnamon and
coffee. The extent of the homestead in the case study farms varies from

0.1 ha ahd 0.4 ha with an average of 0.26 ha.

TABLE 4.4 .
DETAILS OF THE CROPS GROWN IN HOMESTEADS

OF THE CASE STUDY FARMS

Number .of trees grown per homestead

Farm Area of Coffee Banana Kitul Coco- Jak.  Cinna- Mango Arica- Passion-
No.' .the home-" ‘nut . mon .. nut fruit
stead ‘
(ha)

1° 0.2 4 15 5 20 - - - - -

2 0.4 ‘ - 8 - 30 15 100 - - o=

3 0.2 - 5 - 13 2 - 3 - -

4 0.4 5 15 - 8 - - - 10 -

5 0.2 - 4 1 10 2 - - 2 -

6 0.2 2 10 2 7 - 100 5 3 -

7 0.2 - 5 - 27 2 - - - 20

8 0.1 - - - é - - - - 4

9 0.4 3. 12 - 12 5 - - - -
10 0.3 - 6 - 8 5 - - - -

Avefage. /

per farm 0.26 - - - - - C- - - -
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4.4 Farm Incomes and Expenses

There are limitationg in the estimation of farm incomes and
expenses frém data gathered in an interview survey at one point in time.
Admitting such limitations, the current annual income levels and expenses
of the case study farms are eétimated‘with the use of information and data
pro&ided byithem (see Tables‘4.5 and 4.6). Of. the lObcaée sﬁudy farms,
six repérted having.off—farm inqomes (agriculturél and non—égricultﬁfal)
in addition to on~farm (agricultural) incomes. vNevertheleSs, according
to Table 4.5 the major source of farm family income of all fhe case study
farms is on;farm égriéultural activities, which contribute ﬁore than 50
per cent of the‘férm family incomes. _The'annual income from the pnjfarm
.(agriCultural) activities:of'the case study farms ranges from Ré 2,;06.00
to Rs 4,800.00 with an average of Rs 3,370.00, while the annual inéome
from both on-farm and off-farm activitie; varies from‘Rs 2,400.00 to
Rs 5,400.00 with an average of Rs 4,225.00.

Aécording_to Table 4.6, more than 55.per cent of the total annual
expenditure of all the case study.farms is on food items. Expenditure
on Clothing,-heélth and other items guch.as entertainment, religious and-
social“activities, repairing the houses etc., accounts‘for about one
quarter of the total.annualvexpenses. The total annu;l expenses of the
case study farms range from Rs 2{600.00 to Rs 6,160.00 With an éverage 5f
Rs 4;680.00. Some case - study farmeré may havé provided overestimated
data on expenditure itéms and underestiﬁated data on revenué items.

This  factor, besides other things such as total land cultivated per farm
and family size per farm household, could also have accounted forvthe
-higher expenditure levels which-is apparent from Tables 4.5 and 4.6

exceed the income levels of certain case study farms.
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TABLE 4.5
CURRENT ANNUAL INCOME LEVELS OF THE CASE STUDY
FARMS ESTIMATED AT 1979 PRICES

BY SOURCE OF INCOMEY

Total Income From Income From ‘ Total Farm
Land On-Farm ~ - Off-Farm Family
Farm Cultivated (Agricultural) (Agricultural & Income
Number Activities . non-Agricultural)
_ Activities
(ha) ’ (Rs) (Rs) (Rs)
1 1.8 2400 - , - 2400
2 1.8 4800 ' - : : 4800
3 1.4 2100 ’ 1800 3900
4 ‘ 1.2 3600 . - 3600
5 1.1 3600 1800 : 5400
6 1.6 3000 - 780 3780
7 ' ' 1.7 3600 . 1200 ’ 4800
8 1.8 3300 - o 3300
9 2.3 4800 1800 6600
10 1.3 2500 - 1200 | 3700
Average ‘ . ' :
per farm 1.6 o 3370 858. 4228

1. All figures are given in gross terms. Lack of necessary data
prevented the inclusion of net values or gross margins. '
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CHAPTER 5

METHOD OF ANALYSIS

Two methods of analysis are employed in this study:
(a) simple tabular and graphical analysis, and
(b) whole farm analysis which is an application of the

linear programming (LP) technique.

5.1 .Simple Tabular and Graphical Analysis

In this analysis, the allocation of farm labour:among time-specific
and non-time-specific farming activitiesrof.the case study farms is
examined by employing cross-tables, histograms and simple.graphical
illustrations of.labour use pattern and rainfall etc. This analysis is
eésentially descriptive and>is used to illustrate the existing farming"

situation.

5.2 Whole Farm Analysis

.Whole farm analysis attempts to optimise economic benefits_of a
férming system in the context of all the economic éctivitiés‘of,the farmer.
‘These include farmer's household and off-farm activities>in addition to his‘
agriculturalventérprises. In this analysis, the farm household model -
takes into consideration the relationships between all»thé prodﬁctive
proceéses through their dependence on a common resource base includihg labour
as an important element. Here the LP technique is used fifstly to model:
the existing fafming situation éf the case study farms and then toVinVéstig—
ate.the relationship'between the labour allocation pattern in these farms
andvthe ﬁarginal value productivities of labour through the Year.. And
seéondly, if is used to determiné what possibilities there are of altering
the pattern of farm operations (including replantingvof rubber) so that_
family labour is used optimally within the farmer's goals of producing

consumption goods and generating cash surplus.
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5.2.1 LP Technique in Whole Farm Analysisl

As a.formal mathematicalltecﬁnique LP selects the mix of the levels
of activities from the set of all feasible activities, in such a way that
a specific objective function, usually the cash surplus, is maximised
without violating the resource constraints.

When represénted mathematically, the whole farm analysis technique

using LP notation is:

‘ n
Maximise T =% c, x,
: . 3 3]
J=1
n ) .
subject to z a, . X, < r, (i=1,2,...,m)
j=1i 33
and : Xj 2.0 (3= 1,2,«cey «euyn)

where ¢ is a row vector of  income surpluses generated from unit 1evels'of
»the set of activitieé available to the farm. Here a surplus is defined as
a return over all cash cqsts,
X is a column vector of the number of unit levels ofAthe_
set of activities;
a is a matrix of coefficients re?resenting the améunt Qf
restricted resources used by the unit levels of the activities, and
r is a column vector of the available amount of the res#ricted
resources. |
An iterative procedure is followed in sdlving the above problem.
A broad outline of the LP model used in thi§ study is given iﬁ Téble 5.1.°
Each acti&ity in this model must be specified in terms of the surplus_cn o
it is expected to produce, and_the reqﬁirementé aij it has for all important
‘resources fi.
The limitations of the basic LP. technique have been discussed extensively

by Hardaker (1975) and Anderson et al. (1977). To a large extent its

1 This subsection is largely based on Barlow, et al. (1979).
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limitations are attributed to.the assumptions on which‘the LP technique

is bﬁilt. The assumption of linearity in the objective function and in
the constraints does not éllow lumpy, indivisible inputs and;fixed initial
costs of certain activities to enter into the model; additivity assumes
that each activity and limiting factor is independent of all others;
divisibility of choice variables allows them to entér into the solution.

at any fractional ievel; non—negaﬁiVity does not permit any activity to-bé
produded"at non-negative levels; and the assumption of perfect knowledge

.ignofes possible variability in the input-output coefficients.

TABLE 5.1

A BROAD OUTLINE OF THE LP MODEL

Surpluses per unit N . Activity
of activity, C- Levels
C.  C, eevenn
1 ' C2 Cn .
Restricted resource Input - Output Coefficients X
availabilities, r . for each activity
a; By eeeens a
r %11 42 ..., %1n *1
1
r, @21 822 ..... %2n *2
X
r aml am2 ..... %nn n

However, by making adjustments to the basic model some of these draw-
backs could be eliminated. For instance, Hardaker (1975) has suggested
that the problem of assuming certainty in LP could be rectified by over

specifying the risk constraints concerned. An example given by him in
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- this respect involves the constraints relating to the provision of and
requirements for food for farm household. He has sﬁggestea that uncertainty
about the reliability of food supplies could be taken into account by
inflating fhe minimum food requirement artificially, so that the risk
involved in having a food deficiency is minhimised. A possible variability
in the input-output coefficients could be accommodated by paramatiZing
the yieids and resource constraints concérned, so that a range of options
is‘available for the decision ﬁaker.

LP imputes appropriate prices to all restricted resources, when it
selects thelparﬁicular combination of activities that maximisés surplus.
It computes the shadow prices of each actiﬁity and resource supply. These
shadow prices are of two types. The first type is the value_imputea to a
scarce resource which represents the amount by which surplus would fise if
an extra unit of that resource is used,’that is,its marginal value product
(MVP). - The second type is the marginal opportunity cost (MOC) which is
the amount by which the surplus would decrease if a unit of the activity
egcluded from the optimal'plan is fofced_into the solution. It is
important tq bear in mind that changes in these shadow prices couid be
observed only Within a relatively narrow limit. Large deviations in the
use of resources would lead to changes in relative scarcity which drastically

alter these prices.

5.2.2 Application of LP Technique in Similar Studies

In agriculture, although LP waé originally used in large commercial
farms in developed countries, it has also been used in leés—developed
countries to study the low resource farms. Heyer (1971) on peaSAnt farms
in Kenya; Thodey and Sektheefa (1974) on multiple‘cropping proérammes in

Thailand; Amarasinghe (1974) on farming in settlement schemes in Sri Lanka;

Hardaker (1978)‘on~planning agricultural development in Tonga; Wardhani (1976)
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on land settlement in Indonesia and Barlow'gE_El. (1979) on rice farmersvin

Philippines have amongst others used the LP technique in less-developed

" countries.
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CHAPTER 6

A DESCRIPTIVE ANALYSIS OF THE LABOUR USE PATTERN

IN THE CASE STUDY FARMS

6.1 Aims of the Descriptive Analysis

The aims of this descriptive analysis are to géin insight into the
existing farmingwsituation of the case study farms and, in particular, to
identify the»key factors which influence the labour use patfern. The
analysis is carried out in three sections: paddy farming; rubber farming;
and other farming activities. In each section care is taken to identify
the éalient features of that farming category and then to analyse the

timing of different farming activities and the related labour use patterns.

‘An attempt is also made to explain the important factors which cause

variations in the labour use pattern in each farming category.

6.2 Some Salient Features of Paddy Farming Among the Case Study Farms

The case study farmers cultivate paddy under rainfed conditions in

both the Maha and Yala seasons. Thus, the successful production of paddy

is largely dependent on the northeast and southwest monsoonal rains.

In the area surveyed, the sole sburce of power in land preparation is
human labour. Ploughing is done exclusively with the use of mammotieé.‘
ItAisvnot possible to use hand tractérs of buffaloes because much of the
paddy.lénd is swampy.

Despite the effort of the Department of Agricultﬁre_to popularise the
use of new high yielding varieties of paddy which would be suitéble for
the area surveyed, ali the case study farmers use traditional unselected

local paddy varieties, such as herath banda and rata thawalu. - The rcasons

given by the farmers for cultivating these traditional varieties included
the low level of cash inputs and management required for these varieties,

the suitability of these traditional varieties for the area'and the high

palatability of the rice. ,4In this area the traditional method of
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broadcasting is adopted widely. Almost all the case study farmers use
some kind of fertilizer. However, they do not control pests, diseases or
weeds as they do not think that such controls would have any significant
impact on yield levels. Trampling by foot with the use of human labour is
the method of threshing practised. A comparisen of yields per hectare

of paddy between the case study farms and Kalutara district in general
indicates (Table 6.1), that the paddy yields of the former are relatively
low. The reason is the adoption of low yielding traditional unselected
'varieﬁies and poor cultural practices. All the case stﬁdybfarms consume
the total paddy output within the farm-household units. : However, in
addition they also have to buy from outside to meet the total consumptiohv

requirements.

6.3 Labour Use Pattern in Paddy Farming Among the Case Study Farms

The time specific field operations in paddy farming can be classified

into the following activities:

(1) Clearing the bunds: Clearing and repairing of bunds, and cleaning
of channels.
(2)  Ploughing 1: first ploughing.

(3)  Ploughing 2: ' second ploughing, harrowing, puddling and levelling.

(4) Fertilizing 1 and Sowing:  final levelling, basal application
of fertilizer and broadcast—sowiﬁg.

(5) Fertilizing 2: first top dressing of fertilizer

(6) Fertilizing 3: second top dressing of fertilizer,. and,

(7) Harvesting and Threshing: reaping, spreading, bundling of sheaves,

transfer of sheaves to the threshing floor, threshing and
winnowing, etc.

Land preparation is a combination of activities (1), (2) and (3).
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TABLE 6.1

COMPARISON OF PER HECTARE YIELDS bF PADDY,

BETWEEN CASE STUDY FARMS AND KALUTARA DISTRICT

(kg)
Maha Season » Yala Season
Case Study Farms 727.75 615
Kalutara District 1598.04 1369.17
Note: Yield figurés in Kalutara District refers to 1976.

| Source: Field Survey (1979).

Department of Census and Statistics (1979).

The normal cropiyear in the area stﬁdied starts from week 35 (27 August)
and ends in week.34 (26 August) (see Appendix Table 1).

The average expectations oﬁ the week of commencement of tihe specific
activities in paddy farﬁing for each case study farm were obtained dﬁring
the field survey, énd are presented in Table 6.2. These values may have
been influencgd to a certain extent by the farmers} previous year's -
experience, although care was taken to minimise this by appropriate
questioning p;ocedures.,‘ The periods wifhin which the time specific paddy
farming activities‘could be expected to occur in these farms are indicatéd

in Table 6.2>by the time range of the different average expectations'given

by these farms. However, the ideal case would have been the time range

of expectations of the time of commencement for farming activities for

each separate farm. This could have been calculated from the range of

expectations of each farm. Unfortunately, the absence of relevant data

has prevented this.
‘The most important fact which is apparent from Table 6.2 and Figure 6.1
is that the degree of flexibility of time for different paddy férming

activities could vary between as well as within, the Maha and. Yala seasons.
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Comparison of the degree of flexibility of time for»differént paddy

farming activities between seasons, shows that, in the Maha season there

is a greater degree of flexibility of time than in the Yala season. For
ihstance, land preparation iﬂ the Maha season is done‘ffom the 36th week

up to the 47th week, i.e. within a range of 11 weeks, whereas ih the Yala
season the time range within thch the same activity is done is only 4 weeks,

i.e. from the 9th week up to the 13th week. This pattern of greater time °

flexibility of activities in the Maha season when compared to the Yala
season is common for all the paddy farming activities which a?e considered
in this discussion (see Table 6.2). A major reason for these differential

time flexibilities of paddy farming activities in the Maha and Yala seasons,

is given in an illustrative form in Figure 6.2. Out of the two péak_l
periods of rainfall which ﬁhe area surveyed experiences, the Yala sééson
(March/April-August) has a heavier rainfall than the Maha seasbn‘(September/
October—February) (see Figure 6.3). Often heavy rainfall interferes with |
rubber taéping. According to the survey of the case study farms, a
greater proportion of the total expected labéur use in rubber farming
'(excluding fubber replanting) is for .tapping, asvcomparéd to the other
activitieé'such as fertilizer application,'wéeding and tappihg panel
treatment (see Table 6.3). According to Figure 6.4, which illustrates the
expected number of tapping days per month over a year, thé number of
tapping days is lower in_fhe Yala season (March/April-August) than in the
Maha season (September/October—February). Therefore,’in the Yala season,
. farmers will have less‘restrictions iﬁ terms of availability of time in -
using farm labour for paddy farming.

In other words, in the Maha season, farmers will have to stagger their
paddy farming activities more than that inlzglg_season;lbecaﬁse the release
of farm labour from rubber tapping to paddy farming is restricted to.a"

great extent by the higher number of tappingAdays in .the Maha:season;
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TABLE 6.3

EXPECTED USE OF LABOUR IN TAPPING AND OTHER ACTIVITIES
CONCERNING RUBBER FARMING (EXCLUDING RUBBER REPLANTING)
AMONG THE CASE STUDY FARMS

(man—day—equivalents/ha/year)

Activity . Farm Number
1 2 3 4 5 6 7 8 9 10
Tapping 302.5 135 299.5 212.5 265 77.5 175 72.5 67.03 537
Other Activities® 20 12 16 15 36 9 36 6 8 12

a Other Activities include weeding, fertilizing, soil and water conservation
and tapping panel treatment etc.

Staggering 6f the Maha seasén paddy farming activities involves a>r§la£ively
longer periéd 6f time for completion of those activities.

Another reason for the relatively longer period of time within which
Maha season‘ paddy farming activities are expecﬁed to be carried cut, could

be thé rélatively large amount of expected total labour requirement'pef

hectare (see Table 6.4). This higher labour requiremeht may well be
accoupted for by a thorough cleaning and repairing of bunds in Maha seéson
that reduces the land preparation work.in'the Yala season.

It is interesting to note'that almost all the farmérs make sure they:
complete planting of paddy in the Yala season before the second week of

April (i.e. week 15) which very often coincides with the Sinhalese New Year

in Sri Lanka. This factor could alsb have some bearing on the relatively
smaller degree of flexibility of tiﬁé for paddy farming activities in Yala
season. |

A close look at the degree of flexibiiity of time for different paddy
farming activities within the gggg_and'gélghseaSOns ‘(see Table 6.2) indicates

that in both seasons, the activities which follow land preparation, have -



FIGURE 6.2

RELATIONSHIP BETWEEN RAINFALL, NUMBER OF TAPPING DAYS

AND THE DEGREE OF FLEXIBILITY OF TIME FOR PADDY FARMING

ACTIVITIES IN MAHAAAND YALA SEASONS

Yala Season

Heavy Rainfall

Fewer Number. of Tapping Days

¥

for Paddy Farming

More Labour Available

<?__

Less Labour Use in Tapping

Require a smaller time range within
which Paddy farming activities could
be completed -

Maha Season

Less Heavy Rainfall 3 Greater Number of Tapping Days
Less Labour Available More Labour Use in Tapping
for Paddy Farming <~

Require a greater time range within
which Paddy farming activities could-
be completed .

47



(6£6T) TISIYY :9d1nos

d

£

(6L6T-GL6T) S¥YIA IAIJ ¥0d
NOISIALA S,0d¥ YTTYOIQHEH NI®NOIINEINISIA TIVINIVY AOVMIAY TUNNNY

£°9 UNOIA

00T

00¢

00t

(610}

00s

009

00L

008

006

() TTVANIVY



49

FRYWJILANOS mhhzﬁzmhnzom

YL LHWYWJIL ANOS

,N_E T T

uxeg obeisay : 0T 'ON wreg

YOCCWYWILANOS ‘YO PWYWALANOS

i

i

6°ON WIeg
¥YLOLPWYWA L AN

oS

§°ON wxeg

¥LCLWYWALANOS

T [

L "ON uwIx®eg 9 ON wxeJg

¥LPWYWILANOS YO PWY WA LANO S

L

-

G ON wIeg

YL LPWYRAILANOS

il

€ "ON wxeg X Z°ON wxeJg

SWEYJ AAALS ISYD TYNAIAIANI ¥0d dVdA
¥ YHAQ HINOW ¥dd SAVA HNIJAYL JO JIGWOAN T3LOIIXE

79 T™NOIJ

B

T°ON wxeg

i

oT

ST

o)4

14

0T
ST
oz

14

0T

ST

oz

Sz

HLNOW ¥dd SAVA ONIAdVL J0 dIgWNN



50

varying durations of range of timeﬂ It is important to note here that,
once planting has been carried out there is relatively little flexibility
available regarding the subsequenﬁ'activitiés. This is because the
subsequent activities such as application of fertilizers have to be
completed after a certain specific time period of planting. 'In addition .
to such rigidities involved iﬁ carrying out activities which follow.lénd
preparation and planting there are other possible reasons .for ‘the varying
lengths of time for paddy farming aétivities within seasons. These

could be: (i) the competitive nature of £he demand for labour both by
paddy farming and rubber farmiﬁg resulting in Qariations in the availabiliﬁy_
of labour in different time periods; ~ (ii) the influenée of intér-

monsoonal rainfall which determines the time of completing>certain paddy
farming activ;ties; and, (iii) the variations in the time of availabiiity
of certain inputs such as fertilizers.

Seasonality in the expected labour input:for paddy.production per farm .
basis, for all thetcase study farms, is shown in Figure 6.5. As described
elsewhere, the paddy holdings in the case study farms vary in size. from
0.1 ha to 0.7 ha. As it is evident from Figure 6.5 the expected laboﬁr
input for paddy production increases with the increase of extent Qf paddy.
land. Four seasonal peaksrcohld be identified with regard to exéecﬁed
labour requirements. The highest peaks would bevin;fhe‘periods between
weeks 5 and 8, and weeks 30 and 32:which correspond to the‘gghg_seéson
harvesting and thieshing and the Yala season harvesting and threshing
respectively. Next to these two peaks Would be thevperiod between weeks
36 and 47, during which land preparation, sowing and fertilizing are done
for the Maha season. Labour peéks for the Xéié_seasoﬁ land preparatioh,
sowing and fertiiizing which take place between weeks 9 and 13 would be
relatively lower.

In this study, a considerable degree of variability in expected labour

-ﬁsevper hectare with regard to different activities in paddy farming is.
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apparent among the case study farms. This variabiiity could be observed

within the seasons as well as between the Maha and Yala seasons

(see Table 6.4).

The expected use of labour per hectare among the case study farms by

Maha and Yala paddy farming activities is given in Table 6.4. This table
illustrates:
(a) an inter-farm variation in the expectéd labour use in paddy

farming per hectare between the case study farms in both the

Maha and Yala seasons, and
(b) an intra-farm variation in the expected labour use per

- hectare between the Maha and Yaha seasons. within the same

farms.
Ihter—farm variationé in expected use of labbur for eachvactivity
are given‘by the standard deviation values in Table 6.4. These values
show that, except for land preparation and harvesting and threshing,
the inter-farm variation isvrelatively low for all the other activities, in
both the seasons. However, the total éxpécted labour use for paddy

farming among these farms varies from 85.00 to 245.00 mandays equivalent

with.a mean value of 133.15 mandays equivalent in Maha seasoh, while in
in Yala season it ranges from él.ZSIto 225{OO‘with a mean valuevof.125.35.
Thus, a high inter-farm variation could be observed in total expected léboug
use in.both‘the seasons aﬁong these farms.

Intra-farm variation in expected labour use between seasons shows
that except fér land preparation, the expected labour use for other

activities is the same for both Maha and Yala seasons within the same farm.

Also, as.is evident from Table 6.4, more than 75 per cent of the total
labour expected to be used for paddy farming will be allocated for land
preparation, and harvesting and threshing by all the case study farms,

irrespective of the season.
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FIGURE 6.5

SEASONALITY IN THE EXPECTED LABOUR INPUT

FOR PADDY PRODUCTION AMONG CASE STUDY FARMS
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Tables 6.5 and 6.6. illustrate the pattern of differént types of labour
expected to be used by the case study farms in Maha and Yala seasons.
All these farms use family labour in some amount, fanging,from 20 to 100
per cent in Maha season (see Table 6.5) and from 22 to lob per cent in
Yala season (see Table 6.6) across the farms. The relative importapce of
exchange and hifed labéur in paddy farming is also evident‘from these two 
tableé. The use of exchange labour ranges from 33 to'SO-per cent in Maha
season and ffom 36 to 78 per cent in Xgig.seaSOn‘écross the farm;.

The use of hired labour among these farms varies from 12 to 77 per cent

in Maha season and 13 to 75 per cent in Yala season across the farms.

It should be realized that, due fo the seasonal‘natufe of paddy cultivatidn
and fhe peak demand for labour during land preparation and harvesfing,vthe
use of é certain amount of hired labour and exchange labour becomes
ﬁecessary among these farms. |

The following three possible reasons could be identified to explain the
inter-farm variations in expected labour use in paday farming which has
béen described above.

Firstly, the differences in effort made within a given period of time
by different types of labour in farming activities. " This means the
differences in efficiency_beﬁween different types of labour or between
different individuals within the same type of labour. One could:p§séibly
say that a family laﬁour'unit may make more effort than a hired or exchange
labour unit in a certain farming activity. Accordingly, varying proportions

of different types of labour used by different case study farms could have

- caused the inter-farm variations in the expected labour use per hectare

among these farms.

Secondly, the variations in soil texture and stfucture between

- different farms could have obvious repercussions on the mechanical resistance

‘of the soils and on the expected labour use requirement for the paddy farming
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TABLL 6.5

" PATTERN OF DIFFERENT TYPES OF LABOUR EXPECTED TO BE USED

BY CASE STUDY FARMS IN MAHA SEASON PADDY FARMING

Farm Total Number Expected Number of Man-Days-Equivalent to be
Number Area of Used Per Hectare _
Under Plots Family . Hired Exchange Total
Paddy : = _ .
: Labour . Labour Labour
(ha) - ,
1 0.6 2 59.7 - 91.6 151.3
’ (39) (61) (100)-
2 0.4 ! 20.0 68.75 - 88.75
‘ (23) (77) (100)
3 0.2 . 1 67.5 35 ‘ - 102.5
: ' ‘ (66) - (34) - . (100)
4 0.4 2 25.0 - 102.5 - 127.5
S (20) (80) (100)
5 0.1 1 85 - - 85
‘ (100) i (100)
6 0.6 2 90 - 155 ' 245
(37) ' (63) (100)
7 0.2 -1 100 130 : - 230
o (44) (56) "~ (100)
8 0.4 1 32.5  ©  65.0 - 97.5
- (33) (67) ' © . (100)
9 0.7 2 -32.8 - - 57.2 - - 90
' (37) (63) L (100)
10 - 0.5 2 100 14 - : 114

- (88) (12) - (100)

Note: Figures in brackets denote percentage of total expected labour use.
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TABLE 6.6

PATTERN OF DIFFERENT TYPES OF LABOUR EXPECTED TO BE USED

BY CASE STUDY FARMS IN YALA SEASON PADDY FARMING

Farm Total Number Expected Number of Man-Days-Equivalent to be
Number Area of Used per Hectare. '
Under - ~Plots Family Hired Exchange Total
Paddy ‘
Labour - Labour L.abour
(ha) .
1 0.6 ’ 2 56.4 - - 91.6 148.0 -
(38) (62) ~ (100)
2 0.4 : 1 20.0 61.25 - . 81.25
- (25) . (75) . : T "(100)
3 0.2 1’ 57.5. 35 - 92.5
(62) - (38) (100)
4 0.4 2 25.0 © - 87.5 112.5
- (22) (78) (100)
5 0.1 1 85 - - 85.0
(100) . (100)
6 0.6 2 90 - 135 225.0 °
C ‘ (20) (60) (100)
7 0.2 1 90 130 - 220
: (41) (59) (100)
8 . 0.4 1 32.5 . 57.5 - ©90.0
(36) (64) | | (100)
9 0.7 2 32.8 . 54.4. - 87.2
(38) (62) - . - (L00)
10 - 0.5 2 . 98 14 : - 112
: : (87) (13) L (100)

Note: Figures in brackets denote percentage of total expected labour use
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activ;ties. Thirdly, differences in terms of tenurial stétus among ﬁhese
case study farms may also have contributed to a cartain extent tovthe
variation in expected labour use in paddy farming between different farms.
As described earlier, the intra-farm variations in expected labour use
between seasons is apparent with regard‘to land preparation (see Table 6.4).
This is due to fhe relatively large amount of labour which is required for
Maha season land preparation when compared with that of Xglg_season;l

In addition to the seasons explained‘above,‘the’following factdrs
could also have some effect on the variations in egpected labour use among
the case study farms. Firstly, it is apparent that these farms’operate
in small areas of paddy (see Table 6.5). Thus it is possiblé that labéur
ﬁse requirement-from smail areas are susceptible to a scaling effect which
exaggerates the rate and gives an upwafd bias Qhen multiplied up to a per
hectare basis. Secondly, it is shown in Table 6.5 that 50 per_qent‘of the
farmérs cultivate more than one pldt of paddy. This_means that aggregation
of the labour use requirements for more than one plot aﬁd then its

multiplication up to a per hectare basis could also lead to an upward bias.

" 6.4 Labour Use Pattern in Rubber Farming Among the Case Study Farms

As discussed in Chapter 4, rubber occupies a large proporfion of the
total. land cultivated by the case study  farms. xThe‘iabbur.intensive nature
of the rubber crop has been widely recognised in all the standard wérké on
rubber cultivation (Teo, 1976). |

The major field operations in rubber farming could be classified into

the_following'activities:

(1) Establishment of the crop: felling and-clearing, lining and holing,
filling holes and planting;

(2) Maintenance of the Crop: Weeding, fertilizing, and pest and .

disease control, and

(3) Harvesting of the Crop: tapping rubber trees and collecting the
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latex.

Labour input in establishment and maintenance of the rubber crop during
the earlier periods will have a strong influence on current oufpﬁt, and the
variations in these inputs are likely to be highly correlated te managerial
" gkills (Teo, 1976). Once the crop reaches the ﬁature stage (it takes about
6-7 years to reach this stage depending on the cloﬂal type, management
practices, weather conditions, etc), the major maintenance activities are
reduced to fertilizer application, weeding and disease control. In ehe
case of most of the smallholder rubber fatmers, the rubber crop does not
receive much frequent attention in terms of ﬁaintenance during the mature -
stage of the crop, except for an occasional dose ef fertilizers and/dr a
sporadic round of weeding. Nevertheless, the physiology of the crop is
such that it does allow extraction of latex even under very poor maintenence
conditions, but at the expense‘of the life spap of the crop. Thus, the
most important labour input on mature rubber is in the form of tapping the

trees and collection of latex, which involves both male and female labour,

6.4.1. Pattern of Labour Use in Rubber Tapping 1

Ekpected use of labour per hectare in rubber tapping among the case-
study farms byvdifferent months of. the year is given in Table 6.7.

It is important to note here that the number of case study farmers
expected to tap during the month of February is very few. fhis is because
of the anﬁual defeliation of rubber trees which is known as "wiﬁtering",
that occﬁrs around February/March. Usually rubber trees are not tapped
’dering thewintering period, since it depresses yield; ranging from_lO to
30 per cent of normal yield (Teo, 1976).

Table 6.7 illusfratestmw>important variatioﬁs in the labour use
pattern in rubber tapping among these farms. Firstly, it shows that there
is a variation in expected laﬁour use in tapping -between the case.sﬁudy

farms in different months of the year. Secondly, it sets out the variation

1 Time spent on marketing of rubber is not>incorporated here due to lack of
relevant data on that aspect.
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in expected labour use in tapping within the individual farms between
different ménths of the year. These variations in expected labour use are
indicated by the standard deviation values in Table 6.7. The two~se£s of
standard deviation values show that between farm variation is greatér tHan
the within farm variations over time.

Two. important possible reasons for the inter-farm variatiqn in expected
labour use in tapping in different months of the year could be:

(i) the variation in number of rubber trees per hectare, and

(ii) the variation.in number of tapping:days per month in different

months (see Table 6.8). |
Number of trees per hectare, at a given point of time, is dependent on
the planting density, tobography of ?he fubber land, age of the crop and
climatic factors such as wind. The number of tapping daYs per month is
determined by,the tapping system, rainfall, and the availability‘of 1$bour.
Variations in the efficiency of‘expected labour use in tapping among
diffefent case study farms and the»differences in thébdistanée between
rubber holdings and'farm héuses may also have some effect on the variation
in expected labour use in tapping petween these farms.

On the other hand, a possible reaéon for the intra-farm variation-in
;expected labour use invtapping in -different months could be the variétion
in'numbér'of‘téppihg days pef.month in different'mbnthsnof the yeaf
(Table 6.8).. The total rubber area undér.tapping.in each_farm is small
and in some cases it is in more than one plot (see Table 6.8). Expected
labour use data from such small areas arevsuéceptiﬁlelt§ a "scaling effect"
bwhich ovérestimates the rate‘when multipliéd uplto a‘pervhectare basis.
Also aggregation-and_multiplication of labour data froﬁ more than one plot
to ‘a. per hectare basis could also lead to an overestiﬁation. Thus, these
factors may also have contributed to a certain extent to the.variations in
expected later use in tapping ambng the case study farms which have been

discussed above.
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6.4.2 Pattern of Labour Use in Rubber Replanting

As in all productive processes which invol§e assets whose productivity
declines over time, in fubber‘farming the productivity of rubber trees alsob-
diminishes with aging and thus; the necessity for iépianﬁing arises.

The important field opérations involved in rubbér>replanting could be

classified into the following activities:

(1) Felling and Clearing: This is the method of eradication
of the old stand of rubber. It involves cutting and
felling of the old rubber trees, and subsequent removal

of the root system and clearing the cut trees.

(2) Lining and Holing: This involves lining the rubber holding .
‘and cﬁtting the planting holes.

13) Filling the cut hples: and,

(4) Plantihg.

The fecomménaations given by fhe RRISL (Peries, 1570) in rubber
replanting could be briefly‘described as follows:

for effective elimination of root diseases caused by fungi,-tﬁe
felling and clearing should be started about three.years before replanting.
And lining should begin early in' the year prior to replantiné, i.e. in
February-March. .-Holes should be cut and left exposed for ébmé_time and be

filled by January-of the yeér of plapting. A£ a time when a period of wet:

weather could be éxpected, planting should bé-undertéken. In the main rubber
growiﬁg areas in the south-west part of Sri Lanka, the latter half of May
and the ‘beginning of June is usually the best time_for planting in the
south-west monsoon season. In a normal year‘Octobér and November are
alsovfavourabie'months for planting. Although the importance of a
nitrbgenous,cover, especially in the first‘few yéars of growth of the
rubber trees has been clearly established in Malaysia, there are no

experimental data available under Sri Lankan conditions to assess the economics
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of maintaining a pure legume crop under rubber. It is generally accépted
>iﬁ Sri Lanka,.for the present, that clean weeding is not necessary in
rubber farming. Yet an area of two feet around the plant must be kept
f;ee of grass and covers.

However, as.will be explained in the following discussion, the timing
of different field operations in rubber replanting expected to.be carried
‘out by théicase study‘farmers, is quite different from that which has been
récommended by the RRISL. .

'Ofvthe ten case study farmers, 5 reported their intention to replapt
in May/Juﬁe and the rest in the Octobef/November period. The week of
commencement of differént activities in rubber’replanting amohéitherqase
study farmers is givéﬁ in Tablés 6.9 and‘6.10. It is apparent from thesé
tables that éxcept for planting, the other.activities,in iubber replanting
afe not exéected to Ee carried out‘in strictly speéific timerperiods.
‘This is qﬁite contrary to what has been observed iﬁ paddy farming, Wheref
almpst all.the activities areAtime specific.'

Timing of different rubber replanting activities among these farﬂs is
dependenfvop the a&ailability of farm labour'and gapital, other farming and/
, of ngnffarming activities and the climatie factors such as rainfail. If.
farmers have to rely solely or predominantly upon famiiy lébqur for rubber
replanting, the availabilityvof family labour plays a major role. The
effect of the availability of capital is much greater if the farmers have
fb depend upon a copsiderable proportion of hired labour for replanting
activities. iother farming and/or non-farming activities, particularly
paddy farming acti&ities,.and withdrawal of both.family énd hired labour
from rubber farminé to other farming activities also have a bearing on .the
'timiné of rubber replanting activities. ‘As for any other farming acti&ity,
tﬁe effect.of climatic conditions, particﬁlarly of réinféll on the timing

of rubber replanting activities is crucial.



TABLE 6.9

THE WEEK OF COMMENCEMENT OF DIFFERENT ACTIVITIES IN RUBBER
REPLANTING AMONG THE CASE STUDY FARMS WHO INTEND
TO REPLANT IN MAY/JUNE

(January 1-7 = Week l)a

64

See Code of Cropping Index in Appendix Table 1.

_Activity . Farm Number
3 5 6 - 7 9
‘1. Felling & Clearing 36 03 08 49 16
2. Lining & Holing a7 12 17 04 17
3. Filling Holes 12 15 18 08 21
4. Planting o 20 21 20 19 22
2 'See Code of Cropping Index in Appendix Table 1.
TABLE 6.10
THE WEEK OF COMMENCEMENT OF DIFFERENT ACTIVITIES IN RUBBER
REPLANTING AMONG THE CASE STUDY FARMS WHO INTEND
. TO REPLANT IN OCT/NOV'
(January 1-7 = Week 1)a
Activity ‘ ' Farm Number
1 2 3 4 8 10
1. Felling & Clearing 11 - 18 06 20 17
2. Lining & Holing 17 27 20 . 25 25
3. Filling Holes ‘ 33 32 . 37 29 43
4. Planting ' 40 46 43 45 45
a.
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Table 6.11 gives the expected use of labour per hectare among the
case study farms by different rubber replanting activities.l According to
this table, the expected total labour use per hectare for rubber replanting
among these farms varies from 124.0 to 292.5 ﬁandays.equiyalent with a
mean value of 21?.58. Inter-farm variations in éxpected use of labour for
each rubber replanting activity is given by the standard deviation values.
in Table 6.11. ‘These values show that, except for felling and clearing,
the.inter—farm variation is relatively low for all the other activities.‘
VNevertheless, a standard deviafion yalue'of 68.46 mandays eqqivalent per
hectare, denotes that there is a considerably high‘degree of variability
in expected total ldabour use in rubber replanting between thé case study
farms. Also, according to Table 6.11, a greater proportion of the
éxpeeted total labour use in rubber replanting will go for felling and
clearing. If felling ana clearing, lining gnd holing, and filling holes
“are combined together, then they account for more than 90 per cent of thé‘
total labour expected to be used for rubber replénting among.all the case
study farms. . |

Expected use of different types of labour.by cése'study farms in
rubbef replanting is illustrated in Table 6.12." According to this table
all these farms use famiiy_labour in some amount raﬁginq from 36 to 100
pér cent, across the farms.

Eight case study»farms report the use of hired‘labour in addition to
family labour. - The'usé of hired labour in replanting varies erm 36 to
64 pef cént écross the farms. There are only two farms which depend solely
on family labour for rubber replantiﬁg.

- In an attempt to explain the interffarm'variations in expected labour

usc for rubber replanting, the following rcasons are cohsidergd to be
reasonably valid.

Firstly,,the varying number of old rubber trees per hectare and the:

1. This ensures that the replanting assumption is for a standard
(recommended) plant density.
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TABLE 6.12

PATTERN OF DIFFERENT TYPES OF LAEOUR EXPECTED TO BE USED

BY CASE STUDY FARMS IN RUBBER REPLANTING

Farm - Total Area Number Expected Number of Man-days—-Equivalent
Number to be of ' to be used per hectare
Rep%;z?ed Plots Family Hired "~ Total
: Labour . Labour
1 0.5 1  128.0 122.0 250.0
| (51) L (49) ' (100)
2 0.8 o1 77.5 ©125.0 202.5
' (38) (62) (100)
3 _ 0.8 1 66.25 90.0 © 156.25
- © o (42) ‘ (58) (100)
4 0.2 1 70.0 ©125.0 195.0
(36) (64) (100)
5. - 0.2 1 112.5 135.0 - 247.5
‘ ' (45) - (55) (100)
6 0.4 1 150.0 - . 150.5
v (100) : . (100) .
7 1.0 1 73.0 - 120.0 193.0
; (38) (62) (100)
8 0.4 1 187.5 105.0 292.5
‘ ©(64) (36) ' (100)
9 0.6 1. 64 60 . 124
: ' (52) (48) - (100)
10 0.1 1 346 - 345

(100) . : (100)

Note: Figures in brackets denote percentage of total expected labour use.
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differing ages of the trees in the holdings to be replanted (see Table 4.3)
of the case study farms can cause avariation in the expected use of labouf
in ‘different activities, particularly in felling and clearing.
Secondly, differences in the soil téxture and structure, and topography
of land between different holdings to be repianted can have varying effects
on the mechanical reéistange.of the soils and the ease wifh which trees
can be uprooted and holes cut. Theserdiffefing physical properties of the .
holdingsicoﬁld lead to a variation in the expected labour use in activities
such as felling and clearing, and holing,
Thirdly, differences in the efficiency of labour in terms of efforts
made within a given period of time between different typeé or within the
samevtype but between.differenf individuals could alsé account for a
variation in the expected labour use in geplanting-among different farms.
According to Table 6.12, éome'of the case s#udy farmers intend to replant
smaller areas of rubber. "The expected iabour use data for rubber réplanting .
have beehfgathered in relation to these sméll areas and thus this data could
be susceptible to a scale effectbwhich overestimates the rate ana giVeé én
ﬁpward bias whén multiplied up to a pef hectare basis. | This.upward bias
céula also be ajcontributory‘factér to the variation in expectéd labour use

in rubber replanting among these farms.

6.5 Other Farming Activities in the Case Study Farms

In addition to thevfime speéific farming activities which.have been
aiscussed in refereﬁce tQ the labour uée pattern in the foregoing analyses, -
tﬁé case study farmefs do- practise the fdllowing non-time épecific farming
activities.according to the amount of time they have.

One major.operation which comes under non-time specific activities is

weeding of rubber land. Although they weed once or twice a year, they have

no fixed time period for it. However, these farmers make sure that they weed

their rubber lands during the drier months of the year, i.e. in January and
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August.

'As described elsewhere, very few smallholders apply fertilizers to
their mature rubber. © Only two case study farms report the application of
fertilizers.

Tapping panéi treatment‘is done by these farmers once a month or onée
'iﬁ.two months without having a fixed time period.

As iﬁdicated before, in theif hdme gardehs, these farmers grow crops
such.as coffee, banana, kitul, coconut, jak, cinnamon,‘mangoe, aricanut and
passionfruit etc. Théy_attend to these'crops whenever they have'time, but
‘such attention is not very time‘specific.

Detailed information regarding the expected use of labour and caSh
inputs in home gardening is not available for the case study farms.i,However,‘
the.casé study farmers report that home gafden_products are predoﬁinaptly
consumed within the householdé. This indicates the relative iméortance of

the non time-specific activities of which home gardening is a major one.

Labour use per hectare on paddy or rubber implicitly aﬁtaches an
imputed value to labour for each cfop qonsidered. - This could be regafded
as a_t?ade'off between commercial farﬁing (eg. rubber farming) and semi—
subsistence or subsistence farming (eg. paddy farming) since thérlafter is.
partiy or wholly consumed domestically.'rThe relativersharé of farm lébour
to each érop is a trade off between the subjective'valuation aftached by
vthe farmer to consumptioh gobds vs. cash .income. Although this distinction’
is important, lack o£ relevant data has preventedffrom ébing into details

of it.
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CHAPTER 7

THE WHOLE FARM ANALYSIS

7.1  The Whole Farm Model

A broad outline of the whole farm model used in this analysis is given
in Table 7.1. In this LP model the farm household is examined as a whole
entity with a common resource base from which alternative -enterprises of
crops and different planting time periods can be selected to fulfil the

objectives of farming. Here, the modelling process will select a mix of

‘farming activities which satisfies the farmer's goals of producing consumption

goods and maximises cash surplus subject ﬁb the major constraints of land,
labour and capital. The model itslef is aﬁ_expahsion on the matrix given
in Table 5.1. |

| The normél crop year in the aréa studigd startsbfrom fortnight 18

(27 August) and ends in-fortnight 17 (26 August) (see Appendix Tablé 2).
However, the model covers one and a half years of operation for the casé

study farm household units. This period comprises 40 fortnightly periods

_raﬁging from the beginning of fortnight 18 27 August}- to the end of

fortnight ‘5 (11 March) of the second ¢rop year (see Appendix Table 3). The
reason fof selecting one and a half years is to accommodate twb rubbér
replanting»épérations, one whiéh has a planting time in‘October and the
other in May.

Fortnightiy-timevperiods are used'in this model for fhe following.
reasoﬂs. | Firstly, the major resburces‘of the case'study farms considered
in this model such as land and labour are not. likely to act as a coﬁstraint
witﬁin weekly time periods.. But -they are frequently a constraint Withiﬁ_
fortﬁightly.time periods. Secondly, labour and other ihpdrtant input
data for rubber tépping wére collected on monthly basis in the field survey.

If this monthly data were to be decomposed into much smaller time periods

biasesbwoﬁld be likely to occur. Finally, exchange labour is an important
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component ‘in labour input, and usually has to be reciprocated within a
forﬁnight. Defining fortnightly periods allows for the use of exchange
labour without'explicit provisions being‘made”for it through the addition
of special vectors in the model.

The various activities of the model are given across the top of
Table 7.1. A unit of different activitieé will have differing requifements
of‘the vatiou; restricted résources, which are given in fhe left hand side
of Table 7.1. The utilization of each major.resource is defined on a
fértnightly basis.

The requirement for each festricted resoufce by a unit of a givén
actiVityvis expressed by a coefficient,; Aij, in the relevant row vectbi.

In the model these coéfficients are on a_per_hectarevbaéis, and can hgve

a positive (+’ or a hegative (=) éign, or sometimes be zero. A(+) sign
denotes that resources are used by the relevant activity; a (=) sign
implieé that the'activity involQed contributes to the row vector; and zero
means it does not have any effecf on the row vector concerned. The
surplus for all ac£ivi£ies is denotgd by C_. Tﬁe total ofvthe.indiyidua;
sufpluses generated.by all the units of cash surplus vectoré specified

in thé‘final solution is the tqtal surplus CX, which is maximised in the'
LP process. This cash surplus is net of input costs and:hoﬁsehold

expenditure.

7.2 The Activities in the Model

The first set of vectors (Table 7.1) is for rubber production. Rubber

‘production which is defined in heétares uses up lahd( labour and cash

'sﬁpply and contributes rubber yields to the rubber transfer row. . Thus,

rubber production vectors have a +Aij for land, labour and cash supply rows,
and a -Aij for the rubber transfer row, The surplus Cn per unit of
rubber production is zero, because the yield from which the surplus can be

generated is taken up'by the rubber transfer row vectors.
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The second set of vectors is for rubber sales which is defined in
metric tonnes. Rubber sales column vectors take out the crop from the
rubber transfer row vectors,'use labour and add the value:of rubber sold
>to the cash supply rows. Thus, rubber sales vectors have a +Aij for labour
and rubber tfansﬁer rows and a -Aij for the cashisupply ron. Here the
surplqs per unit‘of rubber sales .activity is zero;

The third set of vectors is those for paddy production which isldefiﬁed
in hectares. Paddy production uses up land, labour and cash supply, and
contributgs the.paddy output to the paddy transfer rows.  Therefore, paddy
préduction véctofs have a +Aij for land, labour and cash éupply rows and
a —Aij,for-the §addthransfer rows. The surpius per unit of paddy
production is zero, since the ?ield from whichtthé surplus can be generated
is taken up by the paddy transfer vector YOWS. The paddy output contributed
 by the paddy production activity is the .yield net of the 1an§lord's share
if the paddy iand is rented by the case study férmers,

Thé fourth set ofhvectors is the paddy harvesting.defined in'metric
tonnes. Paddy'harveSting column vectors take‘§ut the crop from the paddy
transfer row vectors, usé labouf invharvesting and cohtribuﬁe the yield
resulted to the paddy balance rowé. Thus, paddy harvesting &ectors have
a +Aij for labouf and paddy transfér rows and a ~-Aij . for the paddy balance
rbws. The sgrplﬁs'pervunit of.paddy harvesting acfivity is zéré.

The fifth set of vectors is the paday'puréhasiné defined in metric
tonnes. Paddy purchasing’vectors use up cash and contriSute”quantifies'of
paddy to.the paddy balance rows. Among the case study farmers baddy
pﬁrchasing vectors have a +Aij fqr césh supply rows ahd a -Aij for paddy.
balance rows. The surplus per unit of»paddy purchaéing‘actiVityiis’zero;

.'Thé sixth set of vectors containsg those for paddy.consumption, defined
in metric tonnes of paddy consumed in the case study farm houéehold.

Paddy consumption vector takes quantities of paddy out of the paddy balance
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rows. The paddy consumption minima are set atva level to satisfy the
minimum consumption requirementé of the particular case study farm household.
This is neceééary, as all the case study.farﬁers use all the paddy they
produce for domestic consumption and also purchase from outside to fulfil
the total domestic consumption requirements. | Here the paddy consumption
vector has a +Aij for'paddy balance and paddy consumption minima rows. ~‘The
surplus per unit of paddy cohsumption activity is zero.

The seveﬁth set of vectors includes rubber repléﬁting which is
defined in hectares. It uses land, labour and cash supply. A rubber
replanting subsidy given by the governmént adds cashbsupply‘to the rubber
replénting vecfors. ‘Thus it has‘a +Aij fdr land, labqur and cash supélyvrows,
and é -Aij for cash supply rows.“ The surplus'per unit of rubber replanting
activity is zero. |

- The eighth set of vectors is the otheriearnings defined in Rs. This

vector adds cash to the.cash suppiy ron in those fortnighﬁs where sucﬁ
earnings are expected; » Thus, this activity has a -Aij for the_cash supply
row ana a +Aij for the.dther éarﬁingslmaxima row.‘ The surplus per unit qf
6thér'earnin§s'activity is zero.

The nineth set of vectors is those for househéld expenditurg defined
in'Rs. This activity takes the total amount of cash expenditﬁre expected
in each fortnight. from tﬁe cash supply roﬁs. Therefore; householdv
expenditure.aQtivity has a +Aij for cash supply apd houseﬁéld exbenditure
minimavrows. The surplus per unit of household expenditure activity is'zero;

The tenth‘set of Qectors includeé hired labour defined in Rs. This
activity adds Eo labour time in pa;ticular.fOrtnights, and uses'cash.éupply
since payment for hired labour is needed. Therefore, hired 1ab§ﬁr activity
has a +Aij for labour rows and a —Aij for cash supply rows. "The éurplus

per unit of hired labour activity is zero.
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The eleventh set of vectors is the cash savings defined in Rs. Cash
savings vectors transfer extra cash from one fortnight to a succeeding
fortnight during the.year; Thus, it has a +Aij and a -Aij for cash supply
rows.

Lastly, the cash surplus vectors allow cash which is not needed in the
profit maximising combinations of activities to be set aside aé a-surplu#r
inbany of £he 40 ertnighﬁly periods of the defined one and a half years

term for which the model is built.

7.3 Activity Analysis and Crop Production Vectors

Basic physical data er.the specification of input requirements ana
average expected'oﬁtput levels of the cfop production'activities,:indluded.
in the whole farm model, are based on "activity anélysis". An activity
analysis'is aefined as a catalogue; overtime, of the recorded inputs and
output levels pertaining to a given crop on a given plot in a given period
of time (Barlow_et-al. 1979). Table 7.2 illustrates an activity analysis
for the Maha season paddy crop on plot 1 for Farmer 1.

.The following Steps are involved in deﬁermining the crop production
vectors from activity analysis. Firstly, all activify analyses that refer
to a givenICrop production technology aré}grouped. Segondly, for each
selected group of activity analyses, ‘a suitable set'éf vecﬁofs‘to cover
the rangé of:planting time éeribds ana performances is defined.

Téble 7.3 shows the set of paddy production‘vectors definedito
cover the range represented by the group of aCtivityvanalyses for the
gégg_ééason paddy érop on pldt 1 of Farmer 1. In'veétof A, land preparation
begins with fixing of bundé in fortnight 18, ana the crop is ﬁarvesteq in
fortnight 1. Iﬁ vector E; at the o;hef end of the range, bunds are fixed
in fortnight 22 and harvesting takes place in fortniéht 5. Three other
vectors are defined betweeh these extremes. Average 1abour input require;

ments are given for each operation on a per hectare basis. The yiéld
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dependent inputs of harvesting processes are indicated on a per metric

tonne basis. And they are linked in the model to crop production vectors

by separate transfer vectors (see Table 7.1).

Thus the set of vectors

illustrated in Table 7.3 presents in a more orderly fashion the range of .

timings and performancés represented by the relevant groups of activity

analysis.
TABLE 7.2
AN ACTIVITY ANALYSIS
Farmer : No. 1
Crop : Maha Season Paddy

Area :. 0.6 ha.

Fortnight Labour Seed Fertilizer Yield.
Number & Operation hr/ha kg/ha kg/ha ‘ " kg/ha

18 Fixing bund 66

19 | Ploﬁghing 1 213

26 ‘Ploughing 2 173‘.

20 Fertilizing 1 & Sowing . 146 85 127

22 Fertilizing 2 13 64

24 . Fertilizing 3. 13 ‘64

| 520 1128

1 Harvesting & Threshing

See Code of Cropping Fortnights in Appendix 3.



TABLE 7.3

THE SET.OF PADDY PRODUCTION VECTORS FOR MAHA SEASON

PADDY ON PLOT 1 OF FARMER 1
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See Code of Cropping Fortnights in Appendix Table 3.

Operations Fortnight Numbera Hours/ha.
A B c D E

Fixing Bunds ) 18 19 20 21 22 66

Ploughing 1 19 20 21 02 23 213

ploughing 2 20 21 22 _23 24 173

Fertilizing 1 & Sowihg 20 21 22 23 24 146

Fertilizing 2 22 23 24 25 26 13

Fertilizing 3 24 25 26 1 2 13

Harvesting & Threshing 1 2 3 4 5 520
kg/ha

FSeed 85

Fertilizer _255

vield 1128

a

It should be noted here that inadequacy of relevant data prévented the

 incorporation of factors such as the number of holidays that farmers

’ would enjoy,‘troughs and peaks of demand for cash expenses in the farms

and the 'rginy day' constraint imposed on the rubber tapping activity

etc., in the LP model.
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CHAPTER 8

WHOLE FARM ANALYSIS OF TWO CASE STUDY FARMS

Similar cropping patterns are followed by ali the case study farms
in their crop production activities. These coﬁsist of seasonal paddy
cultivation and‘perehnial‘rubber farming. As described in ChapEer 4,‘the
size distribution of total farm land cultivated by‘the‘case study farmers
is within a range.of 1.1 to 2.3 hectares with a standard deviation of
0.35 hectares (see Table 4.2). The majority of the farms are between_
1.2 and 148 heétares inclusive in extent with a meéﬁ’Value of 1.6 hectares.
Also the’distribﬁtion of male and female labour is roughly equivalent
among these farms (see'Téble 3.1). Thus, it may not be unrealistic to.
assuﬁe that the majority éf thése‘farms are homqgéngous in terms of their =
major resource availability and‘cropping pattern. ' This being the case,_only
two farms have been selected for the whole farm analysis. . Analysis of ﬁore
‘than two farms has been constrained largelyAby the limited time available
forvthis study. The‘two farms,selected for the whole fafm analysis are
medium in size. One of these farﬁs is run by é farmerlcalléd Sifisena

and the other-one by a farmer called Piyasena.

8.1 - Aims of the whole Farm Analysis

The aims of the whole‘farm analysis of tﬁe ﬁwo caseistﬁdy farms'selgctéd
are twofold. _.Firstly,‘an attempt is made to examine the existing farming
éituation'of thesé farms with special referénce to éllocation of‘farm labour.
Secondly, thé allocatign of labour in these farms isﬂré—examined after
introaucing rubber.replanting activities into the existiné syéteh. Moreover,
the relationship between the marginal value productivity-of labour and the
labour allocation éattern,-fhe staggering of différent crop production

activities, and the shadow price of other major resources are also studied.

8.2 Basic features of the Two Farm-Households-

The basic features of the two farm-households selected for the whole-

farm anaiysis are briefly seﬁ out in Tables 8.1 and 8.2. Both households
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dependfeSsentially on farmiﬁg for their livelihood. Both have similar
size farms of 1.8 hectares which consist of lowland and upland parcels.
Paddy and‘rubber are the major crops grown in these farms, although
'Subsidiary crop éultivation is done in each householdfs homestead.
Sirisena's homestead is larger than that of)Piyasena's; Piyasena owns his
farm fully while Sirisena rents part of his paddy land.
Sirisena has a family of seven members. Four of his children are
school going; only the eidest son .helps ﬁim in the farm. Sirisena, his
" wife and their eldest son can contfibute an estimated 192 man-hours per
fortnight to their.farm. -Piyasena's family is smaller. His thfee-
children attend school and his wife assists in farming. It is
estimated ﬁhat they can contribute 92 man—hours.per fortnight for their
farming activities. These estimates of labour inputbdo not ﬂecessarily
imply that all of this labour will be available within the farm. - One
should bear in mind that these farmers may not be'wanting.to put all their
labour as estimated; into farming, if their preferences-for'leisure or
any other.activities besides farming have greater opportuﬁity cost.v
However; in the field survey, sgch preferences for leisure, or ‘any oﬁhef
‘activitigs such as social and/or religiouS‘com@itments; wgre:not elicited
from these farmers.
- The household expenses of Sirisena -and Piyasena are Rs 3,580.00 and
Ré'4,000.Qd‘per annum respeétiveiy. | Since a greatef,propqrtion of the staple
diet (rice) of thesé farﬁ—households is produced wi#hin the farms, most

of the household expenditure accounts for other essential foqd items, clothing,

health, cnterfainment, religious and social activities ahd.repairing the
houses, etc.

© With the'resource endowﬁents‘illustrated in Tables 8.1 and 8.2 and the
vectors of different activities described in Chapter 7 as given, the oﬁtimum
solutions.were obtained for both the farms, and they are discussed.in the

- following sub-sections.




TABLE 8.1

BASIC FEATURES OF SIRISENA'S FARM HOUSEHOLD
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Land

Area (ha)
C-lassa

b
Tenure

Crop

Total Area (ha):

Household:

Availability of family labour hrs/fortnight

Household expenditure Rs/year

Parcel Number

~Domestic consumption of paddy metric tonnes/year

" Liquid cash, fortnight 18 (Rs)

Subsidy available for rubber feplanting Rs/ha

1 3 4 5 Homestead
0.2 0.4 0 0.2 0.5 0.2
L L U U U U
0 R o 0 o 0
Péddy - Paddy Immature Mature 0ld Sgbsidiary
Rubber Rubber Rubber Crops
vl.8 |
192.00
3580.00
1;029
400.00
9263;00

I, = Lowland; U

O
I

Owned;

.Upland

Rented
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TABLE 8.2

BASIC FEATURES OF PIYASENA'S FARM HOUSEHOLD

Land Parcel Number

1 2 3 4 Homestead
Area (ha) . 0.4 0.5 0.4 0.4 0.1
a ' | .
Class L , U U U ‘ U
b ‘ . - v
Tenure .0 0 : o . 0 » 0
Crop Paddy Immature- Mature 0ld . Subsidiary
- ' - Rubber Rubber Rubber Crops
Total Area (ha): 1.8 .
Household:
Availability of family labeur-hrs/fortnight. : 96.00
Household expenditure Rs/year : 4000.00
Domestic consumption of paddy metric tonnes/year‘.: 0.800
Liquid Cash, fortnight 18 (Rs) :  350.00
Subsidy available for rubber replanting Rs/ha : 9263.00
a o _

Lowland: U = Upland

O = Owned

8.3 Optimal Solutions for the Two Farm-Households With the Existing’
Farming Situation : _ o

With respect to paddy‘cultivation the LP solutions speeify.staggering
of planting of certain paddy crops for both the farﬁs, etilizing ali the paddy
land available. Iﬁ Sirisena's.farm, staggered planting has beeﬁ prescribed
for (i) éll the Maha paddy crops except for the second year's owned crop, and,
(ii) for Xglg_season owned paddy crop.(see Table 8.3). In the case of

Piyasena's farm, planting of all the paddy crops has been staggered in the
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solution (see Table 8.4). However, the "expected" paddy cultivation plans
elicited from both the farmers do not have any staégering of planting.

of fhe three major resources required for paddy farming namely,
land, labour and capital, land is fixed and the use of cash inputs such as
fertilizers, insecticides and weedicides is very limited in both the farms.
Thus, the availability and demand for farm labour should be carefully
examined in any attempt to explain ‘the possiblé reasonsbfor the staggered
plantiﬁg of paddy prescribed by the LP solution.

As déscribed elsé&here, the availability of family labour in Sirisena's
farm is greéter than that in Piyasena's farm. As shbwn in Figure 8.1,
family labour available in Sirisena's farm is ﬁot fuliy utilized except‘fOr,
fortnighté_Zl, 2, 15 of the first year and fortnight 20 ofktheisecond year.
Aléo, acéording to.the LP solution, the shadow price of this family:labour
is zero‘throughout the farming period considered. This implies that family.
labour is more than adequate for farminé activifies, since the farm-family
members of Siriséha’s farm do not report their involvement with any off-farm
wérk..

It should be mentioned here that the relative pricés and availébilities_
of the basic resourcés required for paddy farming have brought>about this
staggered planting in the solution. The optimum solution selected by the
LP‘technique first utilizes all the relevant resources availablg within the
farm intensively, before prescribing hiriné or éurchasing from outside. .
Also it ié intereéting to note here that the mode1 always attempts to
éelect production yectors which take place when the MVP of labéur is lower.
Thus, in the case of Sirisena's farm where family lébour is relatively
abundant, one could see that, the sﬁaggered planting in certain seasons
given iﬁ.the LP solution, would spréad out the use of family labour while
.intensively using it in such a way as to avoid the occurrence of sharp

" labour péaks or troughs.
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TABLE 8.3

OPTIMAL SOLUTION OF PADDY PRODUCTION VECTORS (WITHOUT RUBBER
REPLANTING IN THE FARMING SYSTEM) FROM WHOLE-FARM MODEL

SIRISENA'S. FARM

Plot Number, Season of Cultivation, , Paddy Production
Tenure Status and. Total Extent ‘ ‘ Vectors

Plot 1, Maha Season (lst year)' . Rata Thawalu”

Owned, (0.20 ha.) : (19-02 to 20-03):. 0.20 ha.
Plotv2,bMaha Season (lst year) - . Rata Thawalu

Rented, (0.40 ha.) : (19-02 to 21-04): 0.40 ha.
Plot 1, Yala Season (lst year) . Rata Thawalu .
Owned, (0.20 ha.) . (05-15 to 06-16): 0.20 ha.
"Plot 2, Yala Season (lst year) . Rata Thawalu

Rented, (0.40 ha.) : (05-15) : 0.40 ha.
Plot 1, Maha Season (2nd year) o Rata Thawalu

Owned, (0.20 ha.) - (19-02) : 0.20 ha.
Plot 2, Maha season (2nd year) Rata Thawalu )

Rented, (0.40 ha.) LT (18-01 to 21-04): 0.40 ha.

 TABLE 8.4

OPTIMAL SOLUTION OF PADDY PRODUCTION VECTORS (WITHOUT RUBBER
REPLANTING IN THE FARMING SYSTEM) FROM WHOLE-FARM MODEL

PIYASENA'S FARM

Plot Number, Season of Cultivation, APaddy Production

Tenure Status and Total Extent : _ Vectors
Plot 1, Maha Season (lst year) ‘  Herath Banda * :
Owned, (0.40 ha.) ) (18-01, 19-02, 20-03, 21-04,
o to 22-05): v  0.40 ha.
Plot 1, Yala Season (lst year) | Herath Banda :
Owned, (0.40 ha.) (05-15 to 06-16): 0.40 ha
Plot 1, Maha Season (2nd year) . Herath Banda
Owned, (0.40 ha.) ) (18-01, 19—Q2, 20-03

to 22-05): : 0.40 ha.

* .Rice varieties.



FIGURE 8.1

'

USE OF FAMILY LABOUR INYSIRJSENA'S‘FARM,

WITHOUT ‘AND WITH RUBBER REPLANTING

without rubber replanting

——— with rubber replanting
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Also, the type of labour used in rubber tapping - the only rubber fafm—'
ing activity included in the model - is exclusi&ely family labour in both
farms. As extensively described elsewhere (see Chapter 6, sub-section 6.3)
the demand.for labour by rubber tappiné is relatively higher in the Maha
seasoni(September/October to February) than in the Yala season (March/April
to August). This is because of tﬁe larger number of tapping days in the
Maha season than‘in the Xglg_season (see Table 6.11). Consequently,'one
could expéct greater competition for farm labour by paddy farming and
rubber‘farming in the gggé_season than in the Xglg_seasén.’ It isvappafent
that staggering of paddy planting is greater‘in thé_ﬂgﬁg_season than‘in the
Xglg_season on both farms (see Tables 8;3 and 8;4). Thus, the relatively.

imore‘staggered planting of gg&g_seasqn éaddy, prescfibed in the LP éolutién'
for’sirisenéfs farm wogld ease the qompétitive néture of the demand‘for
family labour generated both by paday farming and rubber farming, while
maintaining the rubber tapping activitieé and the paddy farming activities
in ali the land available in the gggg_Seaspn.

According to the LP solutioﬁ for Piyasena;s farm, the shadow pricé‘of
family labour in his farm is not equal to zero throughout the.cropping'pgriod
considered.  Family labour in fortnights 18, 19, 20, 21, 22, 23, 01, 05, 06
and lé offthe first year ana the_fortnights 18, 19, 20, 21, 22, 23 and.24 of
the‘secona year have poSitive éhadow pfiée levels (see Figure 8.2).
Fortnights 18to 23 of the first year, and the second year coincide with
the time periods within Which Méhg_seasdn and Yala season iand.preparatiOn
and planting of paddy coﬁld be dohe respectively. Also, tHe LP solution
specifies a complete utilizatioh of family»labour, and the:employment of a
certain aﬁount of hiréd.labour during these fortnights (see Figure'8;3).
out of all the paddyvcrops in Piyasena's farm (see Table 8.3), the EEEE

- season paddy crops are staggered to a greater extent, when compared with those.

of the Yala season and with the'staggering.of‘Sirisena's Maha paddy crops. .
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In the actual’siﬁuation,‘Piyasena expects to use 1500 hours of hired
labour for land preparation énd planting activities in paddy farming in all
the seasons considered. As explained before his expectéd plan for paddy
farming does not have any staggering of paddy cfoési However, the timing
of paddy crops, given in the LP solution (See Table 8.3) has effectively
reduced the use of hired labour to 460 hours and intensified the use of
family labour>by spreédihg it out with the hclp of staggered planting (see’
Table 8.5). Also as described in respeqt to the staggering of Maha season
paddybcrops of Sirisena's férm, the staggered planting of'Piyasenafé Maha
- paddy crops would reduce the competitiﬁe naﬁure of the démana for family
labour created by paddy farmiﬁg and rubber farming while maintaining both
rubber‘tappiﬁg and paddy cultivation in all the lana available in the ggﬁé
season.

Accordiﬁg_to the LP solutions for both farmé, the MOC of not staggering
_ the paddy crop is_véry low. Probably this could be ‘due to the expected usei
of.relatively small amount-of’hired labour which accordiﬁ;ly involves'limitgd
cash inputs in paddy farming éctivities.

Witﬁ fegard to rubber tapping, the extent of the rubber land preécfibed
to be tapped in the LP solution is equal to what both farmefs have.specifiea
in their expected'rubbeﬁ faiming plans (0.2 ha. for Sirisena and 0.4‘hé. for
Piyésena).

vAs exglained before, neither farm fully utilizes the esﬁimated_family
labour available within the farms over the éropping period considered.
However, a part of the estimafed faﬁily labour in these fafms'will.be'uéed
in farming’activities which are not time specific (see Chapter.6, sub;section
A6.5). These have not been included iﬁ the LP model due to lack of adéquate
data. Nevertheless one could assume that if there is aﬁy famil§ labour
. which ié not utilized within these farms, itvmay be used for leisure or any

other activity (for example, social and religious activities etc.). However,
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since this‘aspect of farm family labour use was not elicited in the field
survey, it is no£ possible to reach any inferences regarding it.

Cash surplus ana MVP of cash ana lénd are also generated by the LP
model. Sirisena's farm has a‘maximum‘cash~surplus of RS 268.00. As
explained elsewhere, all the paddy produced in both the>farms is consumed
'within the farm—ﬁouseholds. The only cash—incomé generating farmingv
activity is>rubber tappiﬁg. Thus, his farm has a cash surplus of RS 1240.00 -
per hectare. In the case of Piyasena's farm, the LP solution generates a
maximum surplus of Rs 416.00 or a cash surpius of Rs lO40,00>per hectare.
According to the LP solutions, the shadow price of cash has the value of
Rs 1.00 per rupee in both farms throughout the'period under consideration.

- This could be due to the limited use of cash inputs such as fertilizers,
insecticides, weedicides, aha hired labour; etc., in these fafmé.

Also it is interesting to note here that there would not be an acute shortage
of cash in these farms, ﬁainiy because of the cohtinuous flow of cash in

relatively adequate quantities from rubber tapping.

8.4 Optimal Solutions for the Two Farm-Households When Rubber Replanting
is Introduced into the Existing Farming Situations .

'fhe LP solution obgained for both the farms, after introducing rubbgr
replanting vectors into fhe existing farming sitﬁation; speéify a spli££ing
éf replanting.of rubber in both ﬁhe farms (seevTables 8.5 and 8.6). | Th;s
staggeriné of rubber replanting 6ver a relatively longer period of time in
both the farms has been broughtrabout by the relative prices and the
avéilabilities of the resources needéd, particularly of farm labour.

Two important changes in paddy farming activities have takcn plgce with
the introduction of rubber replanting in both farms. Firstly, the stéggering
of paddy pianting invthc Maha scason has éhangcd. In Sirisbnafs farm, the
beginning of the first year'é Maha season owned paddy crop cultivation

activities has been advanced from fortnight 19 to-fortnight 18, and the
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beginning'of the second year's Maha season rentéd paddy crop cultivation
actiﬁities has been delayed from fortnight 18 to fortnight 21. Mdreover,
the second year's Maha season owned paddy cfob has been split into twé
(see Tables 8.3 and 8.7). In the case of Piyasena's farm, therektent of
staggering the first year's Maha season paddy crop has been reduced (see

‘Tables 8.4 and 8.8).

TABLE 8.5
OPTIMAL SOLUTION OF RUBBER REPLANTING VECTORS
" FROM WHOLE-FARM ANALYSIS

SIRISENA'S FARM

Plot Number, Tenure Status ‘ : - Rubber Replanting

Total Extent to be Replanted ' ' Vectors

Plot 1 » ‘ | Clonal Rubber

Owned (25-16, 02-17, to 10-03): 0.50 ha.
.50 . ' .

© hasy (0,1lha, 0.2ha 0.2ha)

TABLE 8.6
OPTIMAL SOLUTION OF RUBBER REPLANTING VECTORS
FROM WHOLE-FARM ANALYSIS

PIYASENA'S FARM

Plot Number, Tenure Status Rubber Replanting

Total Extent to be Replanted - .. ... ... : Vectors

Plot lv Clonal Rubber

Owned - (25-16, 02-17, 06-26 to .
(0.40 ha.) S , 10-03): . C.40 ha.

(0.08ha,0.12ha,0.15 ha
0.05ha)




TABLE 8.7 o1
OPTIMAL SOLUTION OF PADDY PRODUCTION VECTORS (WITH RUBBER
REPLANTING IN THE FARMING SYSTEM) FROM WHOLE-FARM MODEL

SIRISENA'S FARM

Plot Number, Season of Cultivation - Paddy Production
Tenure Status and Total Extent Vectors

~Plot 1, Maha Season (lst year) ' Rata Thawalu .
Owned, (0.20 ha.) ' (18-01 to 19-02): 0.20 ha.
Plot 2, Maha Season (lst yéar) ‘Rata Thawalu »
.Rented, (0.40 ha.) ”(19-02‘to 21-04): 0.49 ha.
Plot 1, Yala Season (lst year) . " Rata Thawalu

Owned, (0.20 ha.) . (05-15 to 06-16): 0©0.20 ha.
Plot 2, Yala Season (lst year) Rata Thawalu S .
Rented, (0.40 ha.) - = © (05-15): » 0.20 'ha.
Plot 1, Maha Season (2nd year) ‘ ‘ Rata Thawalu

Owned, (0.20 ha.) _ (18-01 to 21-04): 0.20 ha.
Plot 2, Maha Season (2nd year) o Rata Thawalu

Rented, (0.40 ha.) : A (21-04 to 22-05): 0.40 ha.

. 'TABLE 8.8
OPTIMAL SOLUTION OF PADDY PRODUCTION VECTORS (WITH RUBBER
REPLANTING IN THE FARMING SYSTEM) FROM WHOLE-FARM MODEL

PIYASENA'S FARM

Plot Number, Season of Cultivation: - Paddy Production

Tenure Status and Total Extent L Vectors

Plot 1, Maha Season (lst Year) ' Herath Banda‘ .
Owned, (O.40'ha.) . (18-01, 21-04, to 22-05): 0.40 ha. -
Plot 1, Yala Scason (lst ycar) - Herath Banda - . )
Owned, (0.40 ha.) (05-15 to 06-16): ' 0.30 ha.
Plot 1, Maha Season (2nd Year) Herath Banda

owned, (0.40 ha.) | (18-01, 19-02, 20-03, to 22-05): 0.40 h
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Secondly,‘the area of paddy land under cultivation in the Yala season

has declined in both_the farms. In Sirisena's farm, it has dropped frbm
0.6 ha. to 0.4 ha. whereas in Piyasena's farm it has come down to 0.3 ha.
from 0.4 ha. (see Tables 8.3, 8.4, 8.7 and 8.8). Staggering of rubber
replanting in both the  farms shows (see Tables 8.5 and 8.6, and Figure 8.4),
that different replanting strategies dverlap each other. between fortnights 5
and 16. Thus, the demand for farm labour by rubber replantihgxwoﬁld‘be
relatively higher during this périod{ fhis could be the reason fof
cultivation of a reduced a?ea of X§l§ paddy land.iniboth farms between
fortnights 5 and 16 which coinéiae.with the Yala season paddy'cultivatioh
period. | |

Changes in the staggering of paddy cultivation as described earlier may
have led. to a reallocation of farm labour within the farms so as to accomm-
odate’ruﬁber,replanting‘activities. Although Siiisena reported his
-intention to use hired labour for his replanting activities, the LP solution
has allocated family labour in his farm in such a way that it does not have
to hi;e aﬁy labour from oufside. In the case of Piyasena's farm, the mpdél
has reallocated family labour in:such a way that he has to employ hired .
labou? in addition to his family labour, és expected, but .in lesser
quantities.

Thé.extent of rubber land that.both farmers have indicated their
intention to tap has not changed in the LP solutions. The LP solution
specifies 0.2 ha. of rubber land to be tapped in Sirisena'é férm and this is
equal to his expgctation. In the céseldf‘Piyasena'svfarm the solutioﬁ
pre3cribés 6.4 ha. of rubber land to be tapped, which is also equai to‘hig
expectation._ | .

The effect of the introduction’of rubber replanting on labour use shows
that in both the farms total family labour utilization has ihcréésed

substantially (see Figures 8.1 and 8.2). Also labour use has been spread
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out over time to even out labour peaks and troughs.

The shadow price of family labour in Siriséna'é farm reﬁains zero
throughout the cropping period, implying that there is more than adequate
family labour fof use within the farm. However,:in the‘case of Piyasena's
farm, where family labour is relatively scarce, the shadow price of famiiy
labour has varied over time, depending on demand. As canbbe seen from
Figure 8.3,ithe introduction of rubber replantiné hasbraised>£he MVP of
family labour in fortnights 25, 26, 1, 2, 3, 10, 11 of‘thé first year and
fortnights 15, 17, 1 and 2 of the second year. For£nights 25, 26, 2, 3,

id and 11 of the first year coincide with the time periods within which May/
June rubber replahting'activities couid be done... In the second yéar,
fortnights 17, 1 and 2 represent the time periods of land preparation'
activities of the October/November rubber replanting.

It is interesting té note here that the rubber replanting Vecfofs were
not>forced into the existing farﬁing syétem when they.were incorporated in
the LP model. VNevertheless, their selection in the solution of both the
farms implies that it.is economical for these farms.tbAreplant the old

"rubber land sincé rubber replanting vectors contribute a certain amount of
cash tb tﬁe farming system throuéh a rubber replanting subsidf.

According to the solution, the maximum cash surplﬁs generated byfthe
LP model, for both the farms has increased considerably. Sirisena's'férm
has a maximum cash surplus of Rs 3924.00 while Piyasena's farm generated a
cash‘surpluS»bf Rs 2289.00. The reason for this relatiyely high surplus
could.be the high rubber replanting subsidy which amounts to Rs 9263.00 per‘_
ha., feceived by these fgrms. Although thié»subsidy includes paymeﬁts
on‘cash inputs such as barbed-wire for fencing etc., farmers hardly used
such cash inputs in replanting.

The limited use of cash inputs such as‘agro—chemicals in péddy farming,

hired labour and material inputs (e.qg. barbed-wire etc.) in rubber replanting
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has been reflected in the low shadow pricé of cash in both the farms.

They have a very low shadow price of Rs 1.00 per rupee throughout the

cropping period considered.

Here, one could question the usefulnéss of a short period LP hodel
when dealing with a erop such as rubber which has a long gestafion pgriod.
However,.the’forégoing analysis has been able to denote‘some possible
}diregtions of staggéring-df rubber replanting, which is importantbfrom‘
the point of view of those farmers who:grow schrdl other crops in

addition to rubber. .
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CHAPTER 9

SUMMARY AND CONCLUSIONS

The smallholder rubber seétdr occupies an impoftant place in thé
rubber industry of Sri Lanka, invterms of holding sizé, ownership'and
produqtion. However, inveétigations into resource allocation, partiéularly
with regard to labour inppt in rubber smallholdings, have been very limited.
In this study the allocation of farm labour is investigated in_a Samplé of
ten smallhqlder rubber farms with respéct to both rubbef and other crop
farming activities.. The size distributién of-totai_land cultiVated in
thése farms is within a,raﬁge of 1.1 to 2.3 ha; with a standard deviation
6f 0.35 ha. And the majority of these farms are between 1.2 and l.8 ha;

Two methods of analyses are employed in this study: (a) simple tabular
bahd'graphical aﬁalysis, and (b) whole farm analysis which is an»applicatidn'
of theALP-technique. Siméle tabular and‘graphical analysis were used to
gain insight into £he existing farming situation‘of tﬁese teq case §£ﬁdy
farms, and in particular to identify the key factors which influence the
labour use pattérn; Two medium sized case study farms were selected for
the Whole farm énal?sis. Here the LP technique was used to generate
optimél farm plans under two different coﬁditions, namely without rubber
replanting and with rubber replanting. These optimal_farﬁ plans épeéified
a mix of farming activities and an allpcation of resources thaf would
satiéfy the farmer's goals of prodﬁcing certain consumption gobds; and

“maximising cash surplus under a given set of resource restrictions.

9.1 Tabular and Graphical Analysis

The findings of the simple tabular and graphical analysis could be
summarised as foliows:
| Firstly, the case study farms employ traditional technblogies in paddy
farming activities. These involve the use of traditional unselected'
local paddy varieties, limited use of material inputs such as fertilizers

and low management levels, which in turn are reflected in their lownpaddy

yields.
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Secondly, there is a variation in the degree of flexibility of time.

for different paddy farming activities between, as well as within, the

Maha and Yala seasons among these farms. There is a greater degree of

flexibility of time in the Maha season than in the Yala season. The

following reasons have been identified to explain this variation.

(i)

(i1)

(iii)

Primarily, paddy farming and rubber farming'compete with

each other for farm labour within these farms. Heavy

rainfall during the Yala season interferes considerably

~with fubber tapping, making the release of farm labour

from rubber tapping to paddy farming easier. This makes

the staggering of paddy farming acdtivities in the Yala

season not very essential. Thus, a,greater»time

‘flexibility in paddy farming during the Yala season is

not necessitated. However, in the Maha season, the

. relatively less heavy rainfall does not interfere with

the rubber tapping. Thus, there will be more restrictiohs

in terms of availability of farm labour for paddy farming

in the Maha season. This makes the staggering of paddy farming
activities in the Maha season necessary.

A" larger amount of farm-labour—is needed in the Maha season

" paddy farming than in the Yala season. This is because of

- the high labour requirement for a thorough Cleaning and

repairing of bunds in the Maha season. This makes the
time period, within which Maha season paddy farming activities

are -carried out longer than that in the Yala season.

Sinhalese New Year in Sri Lanka coincides with the second week

of April (i.e. week 15). Farmers complete their Yala season
paddy planting befofe the New Year. This factor could also
affect the relatively smaller degree of flexibility of time

for the Yala season paddy farming.
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The degree of flexibility of time for different paddy farming activities

within the Maha and Yala seasons is smaller, once paddy is plaﬁted. There
is relatively little flexibility‘available with regard to the subsequent
activities, since the subsequent activities such As fertilizer application
etc., have to bé_completed after a certain specific time period of planting.
lThirdiy,,seasonality in expeﬁted labour ﬁse’in'paddy farming among the
césebstu&y farms has beeﬁ identifiéd. of the four‘seasonal labour use
peaks'observed, the highest peaks would correspond to the gghg'season>
harvesting_and threshing, and the X§£§ seaSon harvesting and threshing;
Next to these two peaks would be that which correspondsbto the Maha season
land preparation, sowing and fertilizing. Lébour peaks for 1énd preparation,
sowing and fertilizing in the zgle_seaéon would be»relativeiy low.
Fourthly,'a‘relatively highidegree bf variability in expected labour
use ber hgctare was observed among these farms with regard to paddy
farming activities.‘ This included inter-farm variations in both éeasons
as well as intra—farﬁ variations between seasons within the same farms.
The foildwing reasons were'ideﬁtified to expiain the inter-farm vafiatioﬁs
in expected labour use:
(1) iDifferences in.effort e#pended within a given'periéd of
tiﬁe by different tyées of labour in farming acti&ities;
(ii) Variations in soil textﬁre ahd structure between
differént farms which have obViousvrepercussions on the
mechanical reéispance'of the soils and on the labour
uée requirements.
(iii) Differences in tenurial status among these farms.
(iv) Upward biases caused by the multiplication of the
| ‘expected labouf use data from small, multiple plots
to per hectare basis.
Fifthly, two types of variation in expectea labour use in rubber

tapping have been observed. They are: - (a) variation in expected labour
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_use between the case study farms in the same months of the year, and,

(b) variatiqn in expected labour use within the individual farms between.
diffefent months of the year. The anaiysis-of these variations explained
that between farm variation is greater than the within farm variations
over time. The.most important reasons for the inter-farm variations in
expected laﬁour use in tapping in different monfhs of the year afe;‘

(i) the variation in number of rubber trees-per heétare, and (ii), the
variation in number of tappingAdays per-moﬁth in different months of the
year. - A péssible reason for the intra—férm'variation in éxpected labour
use could be the variation in number of ‘tapping days per month in aifferent
'monthsbof the yéar. Another partial cause may be the aggregatién and
multiplication of the expected labour.ﬁse data‘from multiple plots ﬁo per-'
hectare basis.

Sixthly; it has been observed that the éase study farmers do not
expect to carry out all the rubber replanting activities except planting in
strictly specific time periods.

Seventhly, it has.been demonstrated that timing of different rqbber
repléﬁting»activities.among the case study farms is dependent on the
availability of farm labour and capital, éthervfarming and/or non;farming'
activities and the climatic factors, such as rainfall.

Eighthly, it has been shown that, except for felling and cleariﬁg'the
old rubber stand, the inter-farm variation in the expected labour use is
,rglétively low for all the othér rubber replanting activities_amdng the case
study farms. ; It should be noted here that thé.techniques used_ih felling

and clearing on all these farms are the same. " Yet, a considerably high
degree of variability in.expected.total labouf use in rubber replanting is
observed between the case study farms. . The following factors.were identified.

in éxplanation of this inter-farm variability in labour use:
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(i) Variation in the density of old rubber trees and the
differing ages of the trees in the holdings to be replanted
on the case study farms.‘

(ii) Differing physical properties of the holdings such as soil
texture and structure; topographonfrland.

(1ii) Differences in labour efficiency in tefms of'cffort made’
within a given period of time between different types or
within_thé same type but betﬁeen differént individuals.

(iv) Upward biases caused by the multiplication of the expecﬁed
labour.use data from small, ﬁultiple plots to per hectare
basis;

Lastly, it has been observed that these farms do practise non-time

specific farming activitieslsuch;as weeding and ferfilizing of rubber
land, tappin§ panel treatment, ﬁome gardéning, etc., according to.the

amount of time they have.

9.2 Whole Farm Analysis

L

The findings of the whole farm analysis withgut rubber replanting
vectors could bé summarised as followé:'

Firétly, staggering of paddy planting has been prescribed for both
the - farms, utilizing all the paddy land available. However; the Maha
. season staégering isvgreate; than tha£ in Xélé_éeason. | In Siriséﬁa's farm,
whiéh is relafively labogr abundant, the'staggered.paddy planting Qould
.spread'oﬁﬁvﬁhe qée of faﬁily labour while'intensively using it, and thereby
‘é&oiéihg sharp>iabour“éeaks_anditroéghs.} -In thevcase éf Piyasena's farm,
Qﬁiéh ié feiétivélyllabour SCafce, and théh'éﬁploYs'é considerable amount
- of hiféd lébdﬁr;'the staggered paddy plén£iﬁg.hasfefféctively reduced the
ﬁse of.hired{labour and intensified the ﬁSe §f7familyvlabohr, Aisg, the“
e more’Stéggerea planting'of'gggg_seasonfpéddf in both the farmsv woﬁld :

. reduce the cémpetitive néture of the‘demand for'family labour_Created,by_
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paddy farming and rubber farming while maintaining both rubber tapping and
paddy cultivation in the Maha season.

Secondly, the MOC of not staggéring the paddy crops in both the farms
is very low. This could probably be due to the expected use of a relafively'
small amount of hired labou£ which accordingly involves limited cash inputs
bin paddy farming activities; |

Thirdly, the MVP of family labour in Sirisena's -farm is zero thrbﬁghout:

the farming period considered. This is because of the relative abundance
of family labour in his farm. In Piyasena's farm, the MVP of family
labour is raised and hired labour is employed in peak periods. However,

the raised MVPs of family labour are equal to or lowér than the average
wage rate of.the.hired labour in the area éuf&eyed.

Fourthly, the extent of the rubber land prescribed to be tapped in the
LP>solutidn is equal to what both farmers have specified in their expected
rubber_farminé plans.

Fifthly, the shadow price of cash is 1ow in both the farms implying
»tﬁe limited use of césh inputs such as fertilizers, insecticides,:weedicides
ana hired labour, etc. Nevertheless, it should be nbted Herefthét éheré
would not be an acute shortage of cash in these farms since a continuoﬁs-
flow of cash in relatively adequate quantitiéé is guaranteed from rﬁbber
tapping throughout the period considered.

| The‘findiﬁgs‘of the whole farm analysis with rubbe? replantipg vectors
could be summarised as follo&s:

Firstly, the_relativé pfices and the avéilabilities of the resources
needed, particularly farm labour, have brqught‘about a staggering of rubber
replanting over a relativély lqhgef period'of‘time in both the farms.

Secondly, certain changes have taken place in'regatd to paddyv
cultivation aétivities in both the farms. The stéggering of paddy planting

in the Maha 'season has been altered. -Also the area of paddy land under
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cultivation in the Yala season has declined. These changes may have led
to a reallocation of farm labour within these farms so as to accommodate
the rubber repianting activities. Alsd, the optimal farm plan h&s
allocated family labour in Sirisena's farm in such a'way that it does not
have to hire ahy”labour from outside for rubber replanting activities. In
- Piyasena's farm the reallocation of family labour‘has réduce the éxpected’
use of hired labour. Introduction of rubber réplahting-hasvinc;eased the
expected total family laﬁour'use substantially and has spread it out over
time to even out labour peaksAand troughs in both the farms.

Thirdly, the extent of rubber land that béth farmers have. indicated
their iﬁtentioh to tap has not changed‘in fhe optimal farm plans.

»Fourfhly,lthe>MVP of fémily labour in Sirisena's farm is zero throughout
the farmihg period considered, iﬁplying that there is more than adequatel_
féﬁily labour for use within‘the farm. In Piyasena's farm, where family
labour is relatively‘SCarce, the MVP of family labour is raised in peak
periods, but it does not exceed the average wage rate of hired labour in
the area surveyed.

Fifthli, iﬁclusion of the rubber replanting vectors in the optimal
farm pléns for both farms showed'that it is economical for these_farms
to replace the-old stand of rubber trees with ﬁew plants, since rubber
replanting. contributes a éonsiderable amount of cash to thé.fa;ming system
throﬁgh a rubber replanting subsidy.

Sixthly; the cash surplus generated fér each farm Has-increased
considerably, mainly because of the high fubber replanting subsidy received
by tﬁese farms. FIt.is observed that farmers hardly use thé total subsidy
for rﬁbber-feplap£ing activities.

Seventhly, the availability of cash in.relatively adequate quantities
from rubber tapping énd the limited use have been shown in the low shadow

price of cash in both the  farms.
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The generalisations which could be deduced from the findings discussed
above are as follows:

Farming activities adopted by these farmers involve the use of
high levels of a relatively abundant resource?family labour. Thus, one
could suggest that, and this is implied in the optimal solution, farm plans
tobmodify or imprbve farming systems so as to increase economic gains,

" should involvé'intensive‘use of faﬁily,laboﬁr. Héwever, ohe needs to find
out the extent to which‘these farmers.are actually prepared to use their
family labour more intensively.

Weather factors, particularly rainfall, play a major role in farming
activities among these farms. Rubber tapping is more suséeptible to the
‘effect of rainfall than paday farming.

| Traditional technologies dominate the paddy farming activities in the
area SurveQed. The economic gains obtained from these teqhnologies are
relatively~low whén compared with those from improved technoiogies.

Attitudes of the farmers towards improved technologies such as use,éf‘high'~
yield;ng seed varieties, better water‘management, use of pesticides, are not
promising at present. .However, intensification‘of agricultﬁrai extension
activities, farm credit facilitiés; agro-chemical supplies; high yielding
seed paddy distribution etc,, may:be:able to change thé‘pfesént pictufe,.so
that these farmers might accept tﬁé improvéd technoiogies in paddy farming.

.fhis'gould lead to a rise in economic benefits to these férmers.

The paddy varieties grown at present by these farmers are long-aged
varieties; However, new techndlogies in}paddy farminglinvolve short-aged
high yielding varieties. If short-aged paddy varieties could'be ih£roduced
to these farms they would help to sprééd,out the labour utilizatioh and
thereby to aVoid sharp labour peaks‘and troughs. This would release farm
labour for.othér farming activities such as rubber tapping, rubber replanting,

cash cropping in the home gardens, with less difficulties.
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Under the existing farming system, it is necessary to split and stagger

certain paddy crops as well as rﬁbber replanting so as to ensure a smooth
flow of paddy farming, rubber tapping énd replanting activities with an -

éxtensive use of family labour and reduced employment of hired labour.

bFinally, it could be said thét this study has beén useful in denoting
the possible directiqns of altering certain farming activities particularly
staggeriné of paddy farmiﬁg and the interactions with those of rubber
feplénting. These directions could be useful if one expects to plan the

introduction of new technologies.



APPENDIX TABLE 1

CODE OF CROPPING WEEKS WHICH COVERS A NORMAL CROP

YEAR IN THE AREA SURVEYED
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" 52

Week Actual Dates Week Actual Dates
35 27 Aug - 2 Sep 09 26 Feb - 4 Mar
36 3 Sep 9 Sep-; 10 5 Mar 11 Mai
37 10 Sep 16 Sep 11 12 Mar - 18 Mar
38 17 Sep - 23 Sep 12 19 Mar - 25 Mar
39 24 Sep - 30 Sep. 13 26 Mar - 1 Apr
40 1 Oct 7 Oct 14 2 Apr 8 Apr
41 8 Oct = 14 Oct 15 9 Apr - 15 Apr
42 15 Ooct - 21 Oct 16 16 Apr - 22 Apr
43, 22 oct .28 Oct RY 23 Abr 29 Apr
a4 29 Oct 4 Nov 18 30 Apr 6 May.
45 5 Nov - 11 Nov 19 7 May ,13 May
46 12 Nov - 18 Nov 20 14 May - 20 May
47 19 Nov - 25 Nov 21 21 May - 27 May
48 26 Nov - 2 Dec 22 28 May - 3 Jun
v'49 3 Dec 9 Dec 23 4 Jun 10 Jun
50 10 Dec 16 Dec 24 il Jun = 17 -Jun
51 17 Dec - 23 Dec 25 18 Jun .2S_Jun
24 Dec - 31 Dec 26 26 Jun - 1 Jul
o1 1 Jan - 7 Jan 27 2 Jul - 8 Jul
02 8 Jan 14 Jan 28 9 Jul 15 Jul
03 15 Jan - 21 Jan 29 16 Jul - 22 Jul
04 22 Jan - 28 Jan 30 23 Jul - 29 Jul
05 '29 Jan 4 Feb 31 ‘30 Jui 5 Aug
06 5 Feb 11 Feb 32 _é Aug 12 Aug
07 12 Feb - 18 Feb 33 13 Aug - 19 Aug.
08 19 Feb - 25 Feb 34 20 Aug - 26 Aug




APPENDIX TABLE 2

CODE OF CROPPING FORTNIGHTS WHiCH COVERS A NORMAL

CROP YEAR IN THE AREA SURVEYED
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Aug

Fortnight Actual Dates Fortnight Actual Dates
18 27 Aug 9 Sep 05 ,,25 Feb - 11 Mar
19 10 Sep - 23 Sep 06 | 12 Mar 25 Mar
- 20 24 Sep 7 Oct o7 - 26 May 8 Apr
21 8 oct - 21 oct 08 9 Apr - 22 Apr
22 22 Oct 4 Nov 0% 23 Apr ‘6 May
23 5 Nov - 18 Nov. 10 7 May’ 20 May
24 19 Nov = 2 Dec .11 21 May 3 Jun
25 3 Dec 16 Dec : i2 4 Jun 17 Jﬁn
26 17 Dec - 31 Dec ‘13 18 Jun 1 Jul
0ol 1 Jan 14 Jan 14 2 Jul 15 Jul
02 15 Jan - 28 Jan 15 16 Jul - 29 Jul
03 29 Jan - 11 Feb 16 BO:Jul 12 Aug
04 12 Feb - 25 Feb 17 13 26 Aug




APPENDIX TABLE -3

CODE OF CROPPING FORTNIGHTS WHICH COVERS ONE AND

A HALF NORMAL CROP YEARS IN THE AREA SURVEYED
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11 : 21 May - 3 Jun 05 26 Feb -.11

Fortnight Actual Dates - Fortnight Actual Dates
18 27 Aug - 9 Sep 12 4 Jun - 17 Jun
19 ' ‘10 Sep - 23 Sep 13 18 Jun - 1 Jul
20 24 Sep - 7 Oct 14 2 Jul - 15 Jul
21 ' 8 Oct - 21 Oct 15 16 Jui - 29 Jul
22 22 oct - 4 Nov 16 30 Jul - 12 Aug
23 5 Nov - 18 Nov ' 17 k 13>Aug - 26 Aﬁg
24 i 19 Nov - 2 Dec 18 27 Aug - 9 Sep
25 3 pec - 16 Dec _ 19 .. 10 Sep - 23 Sep
26 | _ 17 Dec - 31 Dec a0 2a éep - 7 oct
o1 | 1 Jan - 14 Jan 21 8 oct - 21 oct
02 15 jan - 28 Jan 22 22 oct - 4 Nov
o3 29 Jan - 11 Feb 23 5 Nov - 18 Nov -
04 124Feb - 25 Féb_ - 2 19 Nov - 2 Dec
05 26 Feb - 11 Mar 25 3 Pec - 16 Dec
06 12 Mar - 25 Mar 26 17 Dec - 31 Dec
‘07 | 26 Mar - 8 Apr ol -1 Jan - 14 Jan
.08 o -9 Apr - 22 Apr | 02 15 Jan - 28 Jan
09 . 23 Apr - .6 May _ 03 29 Jan - 11 féb
_10. | 7 May - 20 May o4 12 Feb - 25

Feb

Mar
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QUESTIONNAIRE USED IN FIELD SURVEY

Farmer's Name: Village:
G.S. Division: ' R.E.O. Division:
DATE:

1. FAMILY STATUS AND OCCUPATIONS

Relationship Age ‘ Education Self-employed and/or
B : employed outside

2. LAND USE

Crop Owned Area Rented in Area . Share Cropped Area

3. PADDY CROP

Plot 1 . : , Plot 2
Area Variety Age ~ Area Variety Age

Yala |
Maha
Output: - Plot 1 ' Plot 2
Yalé' |
Maha
Totalx

‘Amount of Paddy consumed/year:
Amount of Paddy sold/year

Amount of Paddy, kept for seed/year:



4. RUBBER CROP

Plot 1
Area No. of Clone

Trees

Age

Immature:

Mature:

0ld:

Area No.

109

Plot 2

of Clone ~Age

Trees

5. TAPPING, COLLECTION AND MANUFACTURING OF RUBBER

Time"

and wages

Month Area .No. of Tapping Most Likely Tapping
days/month, yield/day - system
6. OTHER CROPS
Crops-Grown:
.Output:
Dispoéal:
- Notes:
7. CROP ACTIVITY STATEMENT
Crop: | Area:. Sedson:
Oberation o Expected Labour Use . Input Requirements

and prices
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8. HOUSEHOLD EXPENDITURE

Purpose © - Expenditure
(a) Food
(b) Clothing.
(¢) Health
(d) Education
"(e) Housing
(£) Religious>énd Social acﬁivities

(g) Others
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