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ABSTRACT

Given the ongoing crisis in India’s natural rublsector, which is known for its remarkable
performance in the past, there has been demandtéte intervention from natural rubber
growers. Any policy intervention however calls fitre reliable data on cost and returns of
natural rubber production, which is presently nedilable. The present study is an attempt at
estimating the cost and returns of NR productidme $tudy begins by highlighting some of the
important dimensions of the ongoing crisis- unpdecged decline in the price, productivity and
production. While the sector has been faced witlghtened import competition, the state
support for the sector appears to be on the degliiend. Drawing from the primary data
collected from districts-Kottayam and Thiruvanampiivam, the study comes with different
estimates of costs like operating cost, total castl total economic cost per acre and per Kg of
rubber produced. The operational cost per acreltaber is found to be Rs 37936 in Kottayam
and Rs 48816 in Thiruvananthapuram and per Kgldfeuit is Rs 91 in Rs 87 in Kottayam and
Thiruvananthapuram respectively. The total costgoee is estimated at Rs 48424 in Kottayam
and Rs 64155 in Thiruvananthapuram. With this tatdt per acre, cost per Kg of rubber
produced turns out to be Rs 117 in Kottayam andlEsin Thiruvananthapuram. The above
estimate may involve an underestimation of abou2@ercent when compared with the cost
involved as per the practices recommended by th&uBoard and that we observed in case of
about 11% of the growers who did not compromiseanious operations in the plantations. The
underestimation could be attributed to the gengraliserved behavior of the growers to cut
down various cultural operations during crisis @ecaunt of reduced cash flow. We have also
generated different economic cost scenarios byngakito account, returns from inter crop,
subsidy received, potential income from the saleubber wood and finally the interest on the
value of land used for cultivation. The estimatatior of returns to cost is found to be greater
than one in both the districts. Yet, it is impottémnote that the estimated net operating income
per acre is only Rs 16732 and Rs 19681 respectindfpttayam and Thiruvananthapuram. The
net total income from an acre is estimated to bemtower at Rs 5685 and Rs 4343 respectively
in Kottayam and Thiruvananthapuram. At the goingkegaprice, the recorded net operating
income and net total income for those with holdsige below two hectares and depending
entirely on rubber cultivation for their livelihoad likely to be below the poverty line. In the
current context, the need to ensure remunerativeprlong with measures that contribute to
cost minimization, higher yield and improving outguality by revamping the R&D, extension,
training and developmental activities of the RubBeard with a new orientation cannot be over
emphasized.
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1. Introduction

India’s rubber plantation sector is currently urgpeéng an unprecedented crisis. It is said to have
had most adverse impact on over a million smalbdéd cultivating rubber and nearly half a
million workers engaged in NR production. Theredndeen demands from various quarters, for
the state intervention to bail out the growers fritva crisid. Attributing the crisis to increased
imports and crashing prices, the often-made demamigs alia, included imposing anti dumping
duty, invoking the WTO clause on substantial injaryd restricting import through non-tariff
measures. However, any informed policy interventigrthe state at this juncture has to be on
the basis of a proper understanding on costs andngeinvolved in the NR production.
Unfortunately, our understanding on these two elug@olicy variables at best remains
rudimentary because of the absence of any authstitty on the issue involved. The present

study is an attempt at filling this gap in our urgdending on the issue.

This paper is divided into three sections. Secaulien sets the context for estimating the cost
and returns of NR cultivation by highlighting théferent dimensions of the ongoing crisis.
Natural Rubber, apart from being a perennial citogs certain unique characteristics, which
make the estimation of cost a difficult task. Sactthree highlights these issues and discusses
how the present study has addressed them. Thedurecased in the primary data collection is
also discussed here. Section 4 presents the ealpieisults of the study especially the cost of
production during the entire life span of the crop different size holdings in two rubber-
growing areas in Kerala followed by the last sattwherein the concluding observations are

presented.
2. The Context

Among the different plantation crops in India, frerformance of Natural Rubber (NR hereafter)
has been remarkable. This is true regardless ofinteators that one may choose. The
production of NR in 1970 was only 0.92 lakh MT froantapped area of 1l4lakhs ha.

Accordingly the production per hectare (yield) wés3Kgs. By 2011-12 total production
touched 9.04 lakh MT (almost an increase of 10!faldcording an annual compound growth

rate of 5.75 per cent. Since the recorded annuapoand growth in tapped area was only about

For details, refer to the report “Crisis in plaigatsector: In search of long term strategies” Whi@s prepared by
NRPPD on 8 February, 2016, in consultation with stakeholdamlved in crops such as tea, coffee and spices
along with natural rubber.



3 per cent, much of the increase in productionadod attributed to the growth in yield which
experienced almost three fold increase duringphisod. By 2011-12, witla yield of 1841kg/ha
India emerged as the country with highest prodiugtimong the NR producing countries — a
rare achievement in Indian agriculttir@he estimates by the Rubber Board shows thab -2
12 prices, the net additional income per annumcamow@nt of the higher yield of the new clone
developed by RRII amounts to Rs 2856 crores. Whatdre, it is with suboptimal agro-climatic
conditions in India that such an achievement has lmeade. An equatorial climate is best suited
for the faster growth of natural rubber. Hencethi@ South-East Asian countries the immaturity

period is only 5-6 years as compared to over 7syeaindia.

The performance record of NR becomes all the morkirg), as it has been associated with
major changes in the holding structure (Georgd £888). Traditionally, cultivation of natural
rubber has been mainly by the large estates. 1%5-585 for example, about 80 per cent of the
total area under natural rubber was held by hokliagove two hectares. While the average
holding size was 3.08 ha in 1950 it steadily desddito 0.54 ha in 2011-12. By 2Qi®arly 1.17
million holdings are under the two hectares catggond they account for 98% of the total
number of rubber holdings, and 86% of the totahafiée point to be noted is that it is with the
active involvement of over a million smallholdingsat the natural rubber sector recorded its
remarkable performance. It is also to be noted ahlairge proportion of the state’s expenditure
for this sector is recouped by way of cess fromgtmwers. During the fiplan period out of
the total expenditure (plan and non-plan) of Rs &22es nearly 62% was recovered by way of

cess collected from NR .

Though there has been considerable regional diieatson in the cultivation of NR in the recent
past into nontraditional areas including the Noe#hstern states like Tripura, Assam and
Meghalaya and other states like Karnataka, Andheald3h, Goa and others, NR still holds
much importance in the regional economy of Keraémj@e and Joseph 1992; Indian Rubber
Statistics 2012). Even today, Kerala accountsniearly 89 percent of the total production,
though its share in area over time declined to &&ent. Thus viewed, Kerala has been the

major beneficiary of the observed growth perforngamd NR. Within Kerala’s agricultural

’Eleventh Five Year Plan document (2007-12), Rulimard of India



sector, natural rubber accounts for about 26 pet akethe net sown area and about 46 per cent
of the agricultural GDP in 2010-11 and act as annsaurce of livelihood for about over million

small holders and nearly 4 lakh labourers engag®¢R.

The observed remarkable performance, needlessytohsa been an outcome of the R&D,

extension, training and development activities utaken at the instance of the Rubber Board
(Kannan and Pushpangadan, 1999; Lekshmi and Ge@@§¥; Joseph and George, 2010;
Sethuraj and Jacob 2012)within the protected enwient wherein the domestic prices remained
about 20 to 25% higher than the international gridgart from the technological innovations,

there were also organisational and institutionabirations oriented towards evolving a vibrant
NR sector while protecting the concerns of labau(BiIRPPD 2013).

But today, the NR sector is in crisis often atttémlito the decline in prices (séable 1).0n a
decadal basis, price of NR has been recording diy@growth since 1981. Recorded growth in
the price has been 4.5% per annum during 1980% 81%ing 1990s and about 15.9 per cent
during 2000-09. However, there has been a downward! during the last four to five years.
With a recorded growth of -9.5% in the price ofumat rubber during 2010-11 to 2014-15 the
price prevailed in February 2016 was around Rs@®2/kich was not even 50 per cent of what
prevailed a few years ago and was at the levelghatailed a decade ago. Though there has
been an upward trend thereafter for short while,ghice in September has been only about Rs
120 per Kg. Fig. 1 presents trends in the pric&lBf along with other plantation crops. It is
evident that the recent price decline is not cadino NR alone. In case of other crops like
coffee, cardamom and to a lesser extent in teaedis tvere has been a declining trend. Thus
viewed, the price induced crisis is not confinedNf® alone. But in this study we shall focus on

rubber where in the observed decline in price hges most drastic.

Table 1: Growth Rate in the price of plantation crgs (%)

Year Natural Rubber
1980-81 to 1989-90| 4.46

1990-91 to 1999-00| 5.89

2000-01 to 2009-10| 15.86

2010-11 to 2014-15| -9.46
Source:Computed from respective commodity board’s data
Note: * for coffee, growth rate is for the yeaD@1-02 to 2009-10. Coffee price is calculated &saterage of
auction prices (Bangalore) for four major gradesaifee.




Figurel: Trend in the price of plantation crops (Rs per kg)
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Source:Computed from respective commodity board’s data.
Note: Coffee prices was available from 2001-02 onwahndsgce it has been reported as such.

For the year 2015-16, price of tea was calculaterh fthe month wise auction price data from Tea Badrindia while for the
other three crops, it corresponds to the averatye ptéce reported by the respective commodity fisar

Other Dimensions of Crisis

Declinein yield

After recording a sustained increase in produgtifot more than four decades, there has been a
declining trend especially during the last 7-8 gedfarom Table 2 it is evident that along with
negligible growth in area under cultivation theipdrsince 2011 witnessed sharp a decline (-
15.7%) in production and still sharper decline iald (-16.9%). Apparently, as the sector has
been exposed to more competition, there has nat &g marked increase in productivity (see

Figure 2).



Table 2: Growth rates in Tapped Area, Production anl Productivity of Natural Rubber in
Kerala

Growth rate in Growth rate in Growth rate in
Year tapped area production yield
1953-77 5.13 9.68 4.56
1978-93 4.40 8.03 3.64
1994-10 1.55 3.52 1.97
2011-14 1.19 -15.71 -16.90

Source:lndian Rubber Statistics, Rubber Board of Indid Baxonomic Review, Government of Kerala.

During the period of price fall, though farmers heréa with trees of tapping age, they did not
tap them since the prevailing prices were not dblecover their cost of production. Such
behavior has been by earlier studies as well (Makamar and Chandy 2005; Chandy, George
and Raj 2010). Cost of employing labour in the fd#aons increased due to scarcity of skilled
labour (tappers) (Viswanathan, George and JosepB)2@Vith respect to labour shortage in
natural rubber, Viswanathan (2013) has shown thaindg the 10 years following 1998-99,

average wage rate of tapping labour in Kerala gExan annual increase of over 17 per cent.

Figure 2: Trend in yield of natural rubber in Keral a (1993-2015)
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When we are discussing about yield, it needs todted that in case of perennial crops such as
rubber, the age profile of existing stock of tre#fects yield per hectare and thus total output in

any given period (Bateman, 1962). The yield cyéleubber involves broadly four phases. There
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is an initial pre-bearing phase of about sevensyefatiowed by an early harvesting phase of
about one to three years wherein yield is posiwd increasing with high variability. Then
comes the third phase, which can be termed as Ipeming phase and it lasts for about four to
13 years wherein the yield reaches the highest.levéhe last phase, there is a decline in yield.
Since the age of the plamtteralia, has a crucial bearing on the yield, timely reptamof the
plants is required. Keeping this in mind, replagtstheme has been undertaken by the board and
the basic objective of this scheme is to inducegitavers to undertake timely replanting such
that the shares of old age plants are reducedriormaim level (George et al., 1988). However, a
preliminary enquiry of the age distribution of NR $uggests that there has not been any marked
decline in the share of old aged plants; insteatt ghare has increased significantly over time
(Figure 3). In 2011, the share of plants over 2&ry®f age in total planted area was 21 per cent.
This questions the effectiveness of the subsidiepthnting scheme in influencing the decision

of the farmers to go for replantating.

Figure 3: Distribution of Area under NR accordingto age structure
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Source:Calculated from various issues of Indian Rubbati§tcs, Rubber Board of India.

Increasing import intensity

Given the heavy dependence on imported naturalerut account of the growing demand from

the growing automotive and other rubber based tnegs increasing domestic availability
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through domestic production has been the primedayehthe Rubber Board since its inception
(Joseph and George 2016). Towards this end, sugigncing measurésas initiated by the
Rubber Board to increase the production and prodtycof NR. It is important to note that
these supply enhancing measures by the Rubber Baerdnitiated in a period wherein NR had
protection from import competition that ensured weerative prices to the growers. The
domestic price used to be about 20-25 per centeabio¥ international price. However, along
with vigorous supply-enhancing measures commerewatiempts towards demand expansion
and, more specifically, to ensure remunerativegsribave been missing (Harilal and Joseph,
1998). To make matters worse, the period of prmtectover time, has given way to open
competition with the removal of tariff and non-tatbarriers in the event of WTO and Free
Trade Agreements with Sri Lanka and ASEAN.

The mis-match between interventions at the suppty @emand along with exposure to open
competition has had its adverse effect on natwilber. During the pre WTO period, natural
rubber had an import duty of about 85 per centt Bwer WTO natural rubber has been treated
as an industrial raw material with a bound tariffomly 25%. This has led to a situation of
double standard wherein natural rubber is trease@naindustrial raw material when it comes to
trade without receiving any consideration of anustdal product when it comes to its
production. What is more, the growers had to campeth their counterparts from other
countries like Thailand who receive much higherelesf production subsidy(Viswanathan
2008).

As the sector got exposed to open competition witlamlequate measures to enable them to
withstand international competition, import integsfimport as a proportion of production) of
natural rubber crossed all the limits during theere years to reach nearly 70 percent at present
(See Table 3). It is also important to note thatriye60% of the NR imports consists of block
rubber and its price about Rs 50 lower than thaubber sheets (Joby and George 2016). The

% Supply enhancing measures was included in Rublastation development scheme whichwas grouped under
three major components namely, plantation developnproductivity enhancement; and farmer group fation

and empowerment. Under the productivity enhanceremiponent, the various schemes undertaken artedeia
distribution of rubber plantation inputs (such aé\Hplants) offering price concessions. The othereiated to the
setting up of rubber agro-management units whichlgvpromote the adoption of four vital cultural gtiaes such

as manuring, plant protection, rain-guarding andrgific tapping.

* While the planting grants in Thailand was arour8$@22 per ha, in the traditional areas of Indize subsidy at

the current exchange rate is US$ 378.78 per ha.
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preference of the manufacturers for block rubbep aleeds to be viewed in the context of
perennial compliant by the manufacturers aboutlahk of uniformity in the quality of sheets
rubber produced by millions of NR rubber growersr{l@mentary standing committee report
2015).

Table 3: Import intensity of natural rubber

Import intensity

(Natural Rubber)
Year

1990-91| 14.87
2000-01| 1.42
2009-10| 21.31
2010-11| 22.12
2011-12| 23.73
2012-13| 28.76
2013-14| 46.55
2014-15| 68.55
Source:Calculated from respective commodity board’s data.

While the sector has been reeling under crisigetlaege evidences of withdrawal of the State.
This is manifested in terms of the decline in tixpenditure of the Rubber Board which is
entrusted with the overall development of the crbpe Rubber Board has experienced a sharp
fall in its real plan expenditure particularly frod@11-12 onwards (Figure 4). With a decline in
plan expenditure, the activities having long-termpiications like R&D, extension and
production promotion could have been adverselycsdte

Figure 4: Trend in real plan expenditure of the Rulber Board
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Source:Computed from Rubber board’s data and RBI data.

The above discussion tends to highlight the diffeidimensions of crisis in NR sector, which

was once known for its remarkable performanceppiears that the strategies and policies found
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effective during the earlier regime of protecti@miain unchanged while they turned out to be
not appropriate in enabling the sector to thrivehe new context characterized by heightened

competition under globalization.
3. The approach and method

As already indicated the NR sector is going throagperiod of crisis that calls for policy
interventions. There are demands from differentrigus thatinter alia include imposing anti
dumbing duty on NR, invoking substantial injuryusa under WTO and others. A pre requisite
for any informed policy intervention is an undergteng on the cost involved in its production
and the returns accrued therein. In the absenaeypublished estimates on cost and returns of
rubber cultivation this study is an attempt at mgkestimates on these two important policy

variables.
Cost of Cultivation Surveys in India — Objectives ad Approaches

In India, Farm Management Surveys are the mechanifmn data generation on cost of
cultivation of crops and returns derived from thenfihese estimates are based on intensive
‘inquiry-based surveys’ on use of inputs and onpatg harvested by farmers whom the
investigators visit repeatedly at various stagegyrofwth of the crop(s). Cost of production
studies are undertaken with a view to get inforarafior a class of cultivators belonging to a
particular region or an area. By analyzing therimfation on costs and returns of different crops
in different crop-complex conditions and agro-clinaegions, very useful inputs for policy
could be gathered relating to labour absorptioragmniculture, wage structure and quality of
living of labourers etc. The production functioraéysis on the time-series and spatial data could
assess the technical, allocative and economiciefifiy of farmers across time, space and
categories. But the most important use of this Ogtéhe planners is for evolving policy related

to price, i.e., for fixing the benchmark ‘Minimunufort Prices’ (MSP).

In India, Farm Management Studies have a long fyistonmediately after Independence, a
scheme entitled “Studies in the Economics of Farandjement in India” was started by the
Directorate of Economics and Statistics, MinistfyAgriculture in six regions of the country i.e.
Bombay (Maharashtra), Madras, Punjab, Uttar PradeshWest Bengal in 1954-55. Madhya

Pradesh was subsequently included in 1955-56. fidpscovered included all the crops coming
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under the MSP regime. The data generated throwgge thurveys had some inherent weaknesses
especially in comparing across different regions tiame. However, with the experiences gained
in planning and organization of the scheme on Hslanagement Studies a new scheme called
“Comprehensive scheme for cost of cultivation ahgipal crops” was launched in 1970-71 on
the recommendations of the Standing Technical Caéteenchaired by Ashok Mitra. A uniform
set of schedules was devised for the collectionladh so that the data belonging to different
regions could be compared. The scheme is beingemgated by the Department of Economics
and Statistics with the help of SAUs/ colleges. Wweking of the scheme had been thoroughly
reviewed first in 1980-81 by SR Sen Committee damehtin 1990 by CH Hanumantha Rao
Committee. The Alagh Committee and the Inter-Mammist Committee also made their reviews
of the scheme. Over the years the number of cropsred increased from just two (wheat and
bajra) in the beginning to 29 at present, and 1@nsates are covered. However, natural rubber

is, as yet, not included in the list of crops ity aagion of the country.

CoC survey in Kerala: Comprehensive Scheme (CS)

Unlike other states in India, the CS in Kerala nspiemented through the Department of
Economics, University of Kerala. The CS coveredtfar period 2002-05, the following crops,
paddy, tapioca, coconut, areca nut and black peidperever, CS now covers only Paddy and
Coconut regularly. The two crops namely areca ndt@epper are later done away with by the
agency, since Spices Board is the agency to corstiudies on these crops. The sample size they
adopt is 200

DES, Kerala

The Cost of Cultivation Wing of the Department Eoorics and Statistics, Government of
Kerala, has been conducting field study on Co&lwdfivation of important crops of Kerala since
1980-81. The crops being studied are Paddy (ala3@ns), coconut, arecanut, tapioca, banana,
pepper, ginger and turmeric. Some crops like giaaer turmeric were only recently added. The
survey covered 61 taluks covering all the distraft&erala, selected through circular systematic

sampling method.
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The Cost Concepts adopted by CS
The items of costs included under each group aendoelow:

Paid-out Costs

i. Hired labour (human, animal and machinery).
ii. Maintenance expenses on owned animals and maghi

iii. Expenses on material inputs such as seed (hgroen and purchased), fertilizer,
manure (owned and purchased), pesticides andtiomga

iv. Depreciation on implements and farm buildingsoh as cattle sheds, machine sheds,
storage sheds).

v. Land revenue.
vi. Rent paid for leased- in land.
Imputed Costs

i. Value of family labour,

ii. Managerial input of family,

iii. Rent of owned land ; and

iv. Interest on owned fixed capital.

The following standard cost notations are used :

Cost Al: All actual expenses in cash and kind irexiin production by owner operator
Cost A2: Cost Al+ rent paid for leased-in-land

Cost B1: Cost Al + interest on value of owned @paissets (excluding land),

Cost B2: Cost B1 + rental value of owned land (@feland revenue) and rent paid for
leased-in-land

Cost C1: Cost B1+ imputed value of family labour

Cost C2: Cost B2 +imputed value of family labour

13. It may be noted that costs progressively egealaan alphabetical order, that is to
say that Ci> Bi >Ai , where i = 1 or 2. Further,st® with suffix 1 (Al, B1 and C1)
exclude components of land rent/rental value wbdsts with suffix 2 (A2, B2 and C2)
include them and therefore,

A2 > Al, B2>B1 and C2 > C1.

16



Cost Concept adopted by DES, Kerala
Cost A

i. Hired human labour

ii. Animal labour

iii. Machine labour

iv. Seed/ seedlings

v. Farm Yard Manure and Chemical fertilizers

vi. Plant Protection

vii. Land tax and Irrigation cess

viii.  Repair and Maintenance charges of implements, machand buildings
ix. Interest on working capital

X. Other expense

Cost B1: Cost A + Interest on fixed assets (exclgdiand)
Cost B: Cost B1 + interest on land value
Cost C: Cost B + Imputed value of family labour

Except for the case of paddy, a plot of size netsl¢han 10 cents is made eligible for
consideration for the survey. For paddy, the plaé s10t smaller than 25 cents of area. For
perennial crops, the selection criterion is, asti€b trees/ plants, of which a minimum of 50%

should be bearing.

Cost of Cultivation Survey of Rubber in India

The Tariff Board conducted a study on the cost aidpction of NR as early in 1951.
Subsequently, the Tariff Commission studied the od<cultivation of NR and recommended
prices to the Union Government for declaration ofifred minimum and maximum prices of
rubber. In late 1990s, the Costs Accounts Brandh@MoF, Gol again conducted such a study,
based on the report of which the government reuiseadotified the indicative price of Rs.34.05
per kg of RSS4 grade rubber. The Cost Accountschrahthe MoF had many times in the past
undertaken studies on cost of cultivation of rubB&ough the small growers do not keep proper
accounts of costs and products, this branch coadusitich surveys on small growers, but for
unknown reasons the information collected was mbltiphed. As no accounting guidelines have
been formulated till then, the ICWAI have undertakan 1998-99, a project to formulate the
farm accounting guidelines and a format for asaartg cost of production of NR by following

17



the standard accounting principles of financialoarting (ICWAI, 1999Formulation of Farm

Accounting — Guidelines on Rubber Plantation IndgsfThis apart, none of the cost accounting
agencies — either the DES of either the Gol oiSta#¢e Government — is known to have included
rubber as a crop among the list of crops that anegosurveyed by them for estimating the cost

and returns of cultivation.

The method suggested by ICWAI (1999 p 75-77), coudltlbe adopted by the present study for
the following reasons.

1) The study used financial accounting principlekich treated each individual plantation as an
accounting unit, and aggregation across samplemaiaattempted. The statement of costs and

returns is prepared and presented individuallyafbthe 150 units.

2) It appears from the tables presented in the rappethat the costs covered all the trees
belonging to the farmer (across different holdingsg¢cause no separate cost is given for
“immaturity” plants and others. Age-wise accountimgs not either done or the sample design
did not accommodate such segregation.

3) The standard cost concepts as developed andeadopthe CSS and DES surveys were
neither consulted, nor used. The cost elementdiazetely classified as “Maintenance and
upkeep”, “Tapping and collection”, “Processing tipacking”, “Transportation cost” and
“Indirect expenses” which included land rent, anzation of development cost, interest on loan,
interest on working capital at 12%, adjustmentasfsli on a scrap (only 20% less than that of
sheet), b) grade difference, and managerial expeanba%.

Conceptual/methodological issues in estimating obst of production of NR

There are a number issues of that arise while asitign the cost of production of a perennial
crop. In addition to such issues NR has certaigiipéssues of its own

1. NR being a perennial crop cost and returns janeasl over a long time. Hence arises the issue

of discounting the cost incurred and returns aatrue

To get over this issue we have selected the saofifg@mers is such a way that all the age group
is represented and the data on cost and returnthéoyear 2014-15 for all the age group is

collected
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2. Being a perennial crop there is a gestationopeof 7-8 years followed by 15-30 years of
yielding phase (varies with the type of cultivdesjel of crop management and type and skill of
tapping). However, for adopting a uniform accougtprocedure the ANRPC (Association of
Natural Rubber Producing Countries) have recomnetadaoductive life of 22 years (as quoted
in ICWAI 1999, p 19). Since the cultivation of NRvblves a pre-bearing period of seven years
wherein the growers incur cost of establishment mathtenance without any income, there is

the issue of accounting the cost incurred durirgpite-bearing period.

In the present study we have amortized the eshabést cost (cost incurred during the pre-

bearing period) spread it over the yielding phase.

3. As part of the promotional schemes, the Rublmar® provides subsidy to the growers to
compensate, at least partly, for the cost incudedang the pre-bearing period. This has to be

accounted for while estimating the cost duringghebearing period.

In the present study a cost scenario has beeredra#ter adjusting the amortization cost for the
subsidy received. It may be noted that only 13&%he sample growers reported to have

received subsidy.

4. Rubber crop hardly hosts another crop(s) urtderanopy, once it attained the age of four. But
during the initial three years of its gestationiperof 6-7 years, it is possible to cultivate other
crops that can tolerate a fair amount of shade,thatdhave shallow root zone. Therefore the
farmers have the option of intercropping as aegpato recover, at least partly, the cost incurred
during the pre-bearing period. Banana, plantainggi and pineapple are the most prevalent
crops that found favor with the farmers. Hences ilmportant to account for the income earned

from intercrops while estimating the cost incdrdeiring the pre-bearing period

In the present study returns incomefrom interceofaken care of by considering the practice of
leasing out the land planted with rubber for théication of crops like pineapple and banana
during the first three years. The commonly obsenexttice is one wherein the land is leased
out for intercrop in return for meeting all the exiges associated with growing rubber during the
first three years. Hence one plausible way to tateaccount the intercrop income is by way of

considering the establishment cost only from thetfoyear while estimating the amortized cost.
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A cost scenario has been generated after adjustegntercrop income with the amortization

cost .

Having said this it needs to be noted that intgraption is found prevalent only among growers
with holding size above one hectare. Perhaps serefice providers need certain scale to engage
in such activities. The hesitation of growers wigss than one Ha to engage themselves in
intercropping may be seen in the context of hidiola intensity in cultivation such crops and

alternative income sources available to the growers

It may be noted that only too few growers raisermrops on their own. Hence the net income

from intercrop is potential than real.

5. Unlike in many other costs NR involves primarggessing at the farm gate level - processing
the latex into rubber sheets. This calls for inwesnt in capital goods like rubber rollers, sheds

and smoke houses

In the present study, to get over the procedusales related to cost of rubber roller and the
construction of related facilities along with thepdeciation associated with it, we have taken one

day’s yield per year as the cost of sheet making

(From the field survey we understand that many &sninave avoided substantial investment on
sheet roller by paying, in return, one day’s yiigttm the plantation for the service provider. But
the service provider fixes the day of such recovéhe farmers are of the opinion that they have
to dispense with about 20 to 25 percent extra®fatlerage daily latex yield of the plantation, as

the service provider chooses the highest yieldegas the yield-recovery day)

6. Good quality smoked-ribbed-sheets fetch highecep. There remained the practice of
smoking the sheet by hanging them inside the kitattemney. This has been almost dispensed
with by a majority of farmers including the smadlitiers on account of using LPG for cooking
instead of firewood. Smoking the sheet at the rightperature and for right duration requires
exclusive smoking shed and fuel for smoking. Maauyrfers, who still do not own such systems
for smoking, but who sell the farm produce aftevgassing the latex into sheets, have reported
that they managed the processing by paying Rses/kg of sheets to the nearby smoke house

owner.
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7. While rubber sheet/scrap is the major sourdaaafme for the growers, after maturity, farmers
get a lump-sum income from the sale of rubber tré@ss lumpsum income also needs to be

accounted along with the regular income earnedjtbeers from latex/rubber sheets.

The present study considers income from the saleildfer wood as a potential saving which
will accrue only at the end of the life span of #trep. Hence it cannot be accounted in the
current return. Nonetheless this potential incodees influence the farmers’ decision to
continue with crop rather than shifting to othespas in response to prices and other factors. We

have created a scenario of Annualized Potentiah8a(APS) spread over the entire life span.

8) Finally there is the issue of accounting for greee of land used for cultivation. This issue

arises especially because NR is considered asdustimal raw material. Given the high land

price in Kerala, no crop could be economical if eensider the entire value of land. In the
present study we have estimated what proportidgheofand value could be accounted for by the
estimated APS.

Sample selection method

Population:

Inclusion criterion : Rubber farmer with holdingsiof not less than 20 cents (about 0.1 ha) and
not more than two hectares who is willing to respdm the field investigator freely as many

times as the investigator wants in Kerala
Location: For the present, the survey area isictstt only to Kerala

Period for the Re-call method: 12 months ending rtfnth of the survey (April 2015). The

survey was conducted from May-July 2015.
The Sampling Method
Method: Stratified Three-stage random sampling oekth

Two districts in from Kerala - Kottaym and Thirunarthapuram - were purposively selected.
Two regional offices of Rubber Board were randos#iected from these districts. The selected
regions from Thiruvananthapuram zone are Nedumaagddmboori and those from Kottayam

are KanjirappallyanfPalai. The sample size wasBdistrict.
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The sample of 300 was stratified on the basis efaagl holding size.
Stage 1:

Table 4 Distribution of Rubber area according haydsize (Year 2012)

% of
Holding size | Area % of N
<2ha 77.8 80%
2 -20 ha 12.2 10%
> 20 ha 10 10%

Source: Compiled from Indian Rubber Statsf2012

It is seen that the small holdings (of less thama® hugely dominate the holdings distribution,
and therefore, the present study was limited tdihgk less than 2 Hectares. However, it is to be
ascertained whether the rubber cultivation enjbgsktenefit of economy of scale, and therefore

the samples were so chosen that the holdings efless than 1 ha and larger holdings (1-2 ha)
are sufficiently represented in the sample.

Stage 2:

A look at the distribution of plantations basedtbe age composition, as that is derived from the

data on area under re-planted and new-plantatsunggests that the sampling size could be
distributed as indicated in table 5.

Table 5: Distribution (%) of rubber trees accogdage

Age Thiruvana-
(years) | Kerafa | Kottayani | nthapuram
1 4.29 3.64 4.65
2&3 | 943 9.28 10.12
4-7 16.34 16.58 24.92
8-12 | 9.50 16.09 16.08
13-30| 49.46 53.85 41.70
31-35| 10.98 0.56 2.53

Source: $ Compiled from data on New-planted are#hi® period from 1977-78 to 2011-
12, from Indian Rubber Statistics, various issues

# . Field survey 2015
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The method adopted for the present survey warrghtedepresentation of plantations of all ages
up to 8 years to estimate the year-wise establishio@st of plantation, from which the annual
amortization value could be arrived at. Therefagee was taken while choosing the individual
holdings that each age-group is sufficiently repnésd in the sample. It may be seen that the
field survey when finally done, the distributiontbe holdings of the survey tally, by and large,

the pattern already reported in Kerala (IRS 2012).

Final sample size: N = 600.
No of samples from Kottayam: 300 (150 from eadjiaes)
No of samples from Thiruvananthapuram: 300 (15 feach regions)

Limitations of the study
We shall conclude this section by highlighting sarhéhe limitations of the present study

(a) This study is confined to only two rubber grogidistricts in the state of Kerala -Kottayam
and Thiruvananthapuram. Hence, inference abowr atibber regions may be taken with due

reservation

(b) The present study is based on a relatively lssaahple of only 600 growers. Given the small

sample size the result may be considered as ikcat

(c) The study is based on the data collected froidiigs with less than two hectares. Though
this size category constitutes, 86% of the totahaand 98% of the total number of holdings in
2011, it provides only a partial picture. Since taeger holdings have to incur additional costs
while they also may have economies of scale, aragpanquiry for the larger holdings is called

for

(d) The survey was conducted in a period wherennbustry was in crisis inter alia on account
of reduction in prices — we mean not a normal gkritn case of plantation crops, as indicated
by earlier studies, on account of the reduced fashresulting from lower prices, the growers

generally have a tendency to cut down many of thieu@l operations, maintenance activities
and even tapping. Hence, the possibility of anrexté underestimation in cost cannot be ruled

out. The extent of underestimation in the presamybased on the reported cost that we have
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arrived at from the mean values is about 20-25ggrevhen compared to the cost involved as
per the packageof practices recommended by theerdimard. In our sample about 11 % of the
farmers belonged this category. Table A8 indicdkes cost difference between two types of
growers. The details of underestimation is evideosth Their yield level however is not found to

be significantly different presumably because isecaf perennial crops reduction in current
expenditure will be reflected only in the futureeld. Are found to be having At the same time,

given the crisis condition there is also the likebd of over reporting of expenses.

4. Cost of production and income

As already indicated, the central concern of thes@nt study is to arrive at cost incurred and
income accrued by the NR growers. In case of adui@l crops the cost and returns are
governed to some extent by the characteristichefidarm and the characteristics of the farmer
who undertakes farming. To the extent that thislhi\good with respect to NR production as
well we shall begin with a brief discussion on théwo aspects without any claim of being

exhaustive.

Household characteristics of the growers
It is observed that the household size for the eubfrowers in Kottayam (4.3) and

Thiruvananathapuram (3.8), which is at a lower tivwat was reported at the state level (5) as
per 2011 census (see Table 6). It appears thavitrage age of the grower is found to be 54.5
years in Kottayam and 54 years in Thiruvananthapuf@nly growers with less than 30 tears of
age are found to be only 3 in ThiruvananthapuraniamdKottayam. Further, as expected, being
in a highly literate state, the growers are betthrcated with over 90% of them in Kottayam and
80% in Thiruvananthapuram are having more thanedrsyeducation. More importantly about
20% of the growers are having education at thel lefvdegree or above. The higher educational
level appears to have enabled them to diversifir theome sources and that only 20% of the
growers in Kottayam and 51% of them in Thiruvanaptiram reported agriculture as their

prime occupation.
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Table 6: Household characteristics of the growethe study areas
Characteristics Kottayam Thiruvananthapurgm
Average household size (number) 4.3 3.8
Average age of the grower (years) 54.5 53.0
Sex ratio - family members 1080 1136
Members with age < 15 (%) 41.5 42.5
Growers completed 10 years of schooling (%) 90.5 80
Growers with a degree and above 21 19
Woman growers (%) 6.5 24
Primary occupation- Grower - Agriculture % 20.5 51.5
Experience in rubber cultivation (years) 44 13

Source: CDS-NRPPD Survey, 2015

As is evident from Table 7 the growers’ income froon-agricultural sources is about Rs 10000
per month in Kottayam and Rs 9000 per month inuMananthapuram. The family income from

sources other than rubber is found to be Rs 20000Rs 15000 respectively in Kottayam and
Thiruvananthapuram. No wonder, unlike in other sregherein the price crash like the one
being reported in NR induced farmers to commit isieichardly any such episodes have been
reported in case of rubber. The implications of #teess to non-agricultural income on the
response of NR growers to price crash and theirsaers regarding their involvement with

rubber cultivation deserve further reflection. Hayialternate income sources, with an un-
remunerative price many of the growers could affiood to tap their rubber trees that, in turn,
have led to the drastic reduction in the producttgnNR in the recent past. Further, with

alternate income sources, a sustained declineigegpcould induce the NR growers to shift to
other crops. The plausible supply shock on accofisuch responses from the growers on NR

consuming industries needs to be a point of confertine policy makers.

Table 7: Average monthly income from sources othan rubber (Rupees)

Kottayam Thiruvananthapuram
Farmer 9780.3 8885.9
Other members 25419 15872
All members 20114 15273

Source: CDS - NRPPD Survey, 2015
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Table 8 provides some idea about the borrowing Wwebaand outstanding debt by the rubber
growers. The outstanding debt in Kottayam (Rs 3a&6s) is found to be significantly higher
than that of in Thiruvananthapuram (Rs 2.29 laki8t of the total outstanding debt almost 79
percent has been for agricultural purposes in Kattaand that of in Thiruvananthapuram was
as high as 94 percent. Table 8 also indicatesotret 95 percent of the borrowing has been from
the institutional sources and the negligible inoicke of borrowing from the non-institutional
sources like money-lenders. This in turn has leddiwowing at a relatively low rate of interest
which in turn also could be a factor that explawtsy hardly any rubber farmers committed
suicides despite sharp fall in prices.

Table 8: Borrowing and loan outstanding of the dangpowers

Kottayam Thiruvananthapuram
N Mean CV% | N Mean CV%
Total outstanding debt Rs 000 168 385.9 117.3 | 134 | 228.7 |91.9
Out of which:
% for Agriculture 46 78.6 40.5 | 50 94.3 21.1

From institutional sources (%) | 130 94.5 102 80 85.5 91.2
Highest interest rate:
Agriculture 7.2 57.5 7.1 52.5
Institutional 11.7 29.6 9.4 39
Source: CDS - NRPPD Survey, 2015

Holding/farm characteristics

The average rubber holding size of the sample g®weKottayam is found to be 219 cents and
101 cents in Thiruvananthapuram (Table 9). Thggssts that the holding size in Kottayam is
about 40% higher than that of state average of t8dts (0.54 ha) and that of in

Thiruvananthapuram is only 75% of the state averbigavever, NR is the most important crop

for the farmers because in both districts over &2ent of the total land owned by the growers is
cultivated with rubber. We also observe similarityboth districts with respect to the average
age of trees, which is 14.5 years in Kottayam ahd Years in Thiruvananthapuram. RRI 105
is found to be having very high rate of diffusioma@ng the growers with 89 percent of the

farmers using it in Thiruvananthapuram and 80 perceKottayam.

At the same time, there are notable differencearddgg the holding characteristics between the
two areas. The grower families in Kottayam are tbtm be significantly more experienced in

growing rubber (43.8 years) as compared to theint@parts in Thiruvananthapuram (13 years).
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The planting density in Kottayam (376) is foundb®only 73% of that in Thiruvananthapuram.
The growers also vary in terms of the tapping peact While the most popular tapping practice
is S2d2 (“half-spiral, alternate daily”) in Kottayawhere as that of in Thiruvananthaputam is
S2d1 (half-spiral daily). This has had its effenttotal number of tapping days. Days tapped in
Kottayam (77) are found to be only 68% of what wegorted in Thiruvananthapuram. Yet
another difference is in term of the holdings inppgiag age, which is higher in
Kottayamindicating more new plantations in Thirugathapuram. Finally, the table indicates

that the reported mean value of land value is R45&akh per acre in Kottaym and Rs46.32 lakh

per acre in Thiruvananthapuram.

Table 9: Rubber holding characteristics in thelgtarea

Characteristics Kottayam Thiruvananthap
uram
Average land holding size (cents) 265.1 124.2
Purchased by current owner (cents) 125.0 81.0
Area under rubber (cents) 219.2 101.5
Area under rubber (%) 83.4 82.0
Years since rubber cultivation began 43.8 13.0
Planting density (trees/hectare) 376 512
Holdings under tapping age (%) 73.5 62.5
No of days tapped in the year 77 114
Mean age of trees (years) 14.5 12.4
Land value per acre (Rs Lakhs) 50.01 46.32
Most popular tapping system S2d2 S2d1
Plantations adopting most popular tappjri€.9 77.6
system (%)
Growers who planted cultivar RRI 105 (%) 80 89

Source: CDS - NRPPD Survey, 2015

Table 10 shows the distribution of tapping daystle study area according to the age
distribution of trees. The number of tapping daysreases with age and more importantly the
number of tapping days with holdings having mo@ntR0 years of age is almost double that of
the age group with less than 8 years. Perhapshigher number of tapping days for the age
group more than 25 years could be attributed testeghter tapping that takes place during the
period. Here again one could observe some differéamthe tapping behaviour of holdings with
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less than one hectare and more than one hectani€otiayam, the tapping days for those below
one hectare is found to be 78.6 whereas for theim@rparts in Thiruvananthapuram the

observed number of tapping days is 113.

Table 10: Number of tapped days in the year

Kottayam
Below 1
Age-group | ha Larger | All size
< 8 years 20.00 60.00 40.00
8-9 59.29 65.00 60.56
10 - 17 73.72 83.00 74.97
18 - 25 84.17 71.67 82.34
>25years | 78.64 87.00 80.19
All ages 76.32 78.35 76.64
Thiruvananthapuram
< 8 years 56.67 56.67
8-9 112.50 122.00 | 113.23
10 - 17 108.15 160.00 | 109.26
18 - 25 117.33 128.33 | 118.02
>25years | 139.38 116.67 | 133.18
All ages 113.07 127.13 | 113.99

Source: CDS - NRPPD Survey, 2015

Labour involvement:

Table 11 presents the labor use per acre in tly sttea for tapping and activities other than
tapping. Following observations emerges from thseta The labor use, for both tapping and
other activities, is found to be higher in Thirugathapuram as compared to Kottayam. Labour
use for activities other than tapping in Kottayasnfound to be only 60 percent of that of
Thiruvananthapuram and the tapping labor is 91.2%f  biruvananthapuram. In case of labor
employed for all activities, the total labor daysed per annum in Kottayam (41.7) are only 83
percent of that of reported in Thiruvananthapur&®4). Secondly, the use of family labor is
found to be higher in Kottayam both for tapping astter activities. To be more specific, in
Kottayam 37 percent of the tapping work and 38 g@erof other work are undertaken by using
family labour. But in Thiruvananthapuram the respvecshare family for tapping and other work
is 25.7 per cent and 23.9 per cent. As expectedntiidence of family labor declines in larger
holdings and it is true of both the districts. Thigher incidence of family labor along with
higher experience in Kottayam is likely to haveiitgpact in terms of improved efficiency in

production and minimizing cost as compared to rulgibewers in Thiruvananthapuram.
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Table 11: Use of family labor and hired labor per are (Number)

Non-tapping Tapping
Labor Category Below 1 ha Larger ‘ All size Below 1 ha ‘ 1-2 hai Rsize
Kottayam
Family labour 5.32 4.73 5.22 21.76 7.94 19.59
Hired labour Male 2.75 2.83 2.76 12.25 21.24 13.66
Hired labour female 0.55 0.26 0.51 0 0 0
Total Hired 8.62 7.81 8.49 34.01 29.18 33.25
Total labour 13.94 12.54 13.71 55.77 37.12 52.84
Share of Family Labor (%) 38.2 37.7 38.1 39.0 21.4| 37.1
Share of Hired Labor (%) 61.8 62.3 61.9 61.0 78.6| 2.96

Share of females in Hired

Labor (%) 6.4 3.3 6.0 0.0 0.0 0.0

Share of Hired Female lab )r3.9 21 3.7 0.0 0.0 0.0
in total (%)

Thiruvananthapuram

Family labor 4.72 0 4.42 13.43 0 12.57
Hired labor male 8.92 5.31 8.69 22.09 39.88 23.23
Hired labor female 0.77 3.41 0.94 0.57 0 0.53
Total hired labor 14.42 8.73 14.06 36.09 39.88 36.3
Total labour 19.1 8.7 18.5 49.5 39.9 48.9
Share of family labor (%) | 24.7 0.0 23.9 27.1 0.0 25.7
Share of females in Hired

Labor (%) 5.3 39.1 6.7 1.6 0.0 1.5
Share of Hired Female labor

(%) 4.0 39.1 5.1 1.2 0.0 1.1

Source: CDS - NRPPD Survey 2015

Price obtained by the growers

We have obtained data on prices received, as at ¢sucial variable influencing the income

received by the growers. Table 12 shows the peceived by the growers during 2013-14 and
2014-15 for their output Price of all three outputaibber sheet, scrap and latex are reported.
Most of the output is in the form of sheets andpa@nd the sale in the form latex found is to be
of very minimal prevalence. The following obserwas could be made from the table. First in

sync with the general decline in the price of rubibe growers in the study area also received
lower price in 2014 as compared to 2013. Secorlb/average price that the growers received
in Kottayam is found to be higher than that of mrlivananthapuram. This is true of both rubber

sheet and scrap. To illustrate in 2014 the prie¢ gihowers in Thiruvananthapuram received for
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the rubber sheets is found to be only 83.7 peroénvhat was received by the growers in
Kottayam. Thirdly, there is significant variation the price of rubber sheets received by the
rubber growers. The observed price variation acgoswers is higher in Thiruvananthapuram as
compared to Kottayam. Higher price realizationnglavith lower price variation for rubber
sheets in Kottayam could be attributed to the bejtality of the output resulting from the
longer experience of the rubber growers in Kotayasncompared to their counterparts in
Thiruvananthapuram. At the same time, it needsetaoted that price variation is also governed
by the time of sale by the growers. Nonethelessciesiderable variation that prevails in

Kottayam and Thiruvananthapuram should be a pdiobcern.

Table 12: Price per Kg of output received by threnfars (Rs)

Annual
growth %
- Price
Year | Mean CV% received
Kottayam
Sheet 2014 | 123.01 19.82 -26.39
Sheet 2013 | 167.12 21.64
Scrap 2014 | 68.00 13.10 -40.35
Scrap 2013 | 114.00 11.10
Latex 2014 | 71.07 33.28
Thiruvananthapuram
Sheet 2014 | 103.05 26.04 -31.54
Sheet 2013 | 150.52 24.16
Scrap 2014 | 63.17 15.65 -28.13
Scrap 2013 | 87.89 18.20
Latex 2014 | 68.75 47.00 -30.08
Latex 2013 | 98.33 13.13

Source: CDS - NRPPD Survey 2015

Yield Performance

Yet another factor, apart from price, that govehesreturn from cultivation is the output per the

unit of land cultivated (yield). Table 13 providiee yield performance of sample households in
the study area. Yield has been estimated in tefmsheet produced per acre as well as sheet
equivalent of all the output. Following observasocould be made from the table: Recorded

production per acre in Kottayam is found to be oAB0 Kgs as compared to 645Kgs in
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Thiruvananthaputam. Thus, the yield in Kottayamoidy about 69% of that reported in
Thiruvananthapuram. Further, it is evident that riygorted yield in both the districts is lower
than what is recorded a few years ago at the ratienel (1841 Kgs/Ha). There is also some
evidence to suggest that while the holdings wits lthan one hectare are found to be more
productive in Kottayam, holdings with the size beéw one and two hectares are more
productive in Thiruvananthapuram. The observecdesfice in yield could be attributed to the
number of days for which the plantations had begmped. The farmers in Kottayam, having
access to other sources of income, have reducedutinder of tapping days possibly to tackle
the situation of rising tapping costs in the cohtexprice crash. Reduction in tapped days in the
Kottayam district, which is the most NR-productikegion in the country, affected the yield

quite drastically.

Table 13: Annual yield of sheet and sheet-equivdlagacre)

Sheet kg/acre Sheet equivalent kg/acre
Below 1 Below 1
Age-group | ha Larger | All size ha Larger All size
Kottayam
8-9 242.02 240.00 | 241.44 270.39 259.60 267.31
10-17 377.77 312.12 | 369.39 459.18 388.28 450.13
18- 25 492.75 337.60 | 465.37 556.49 402.66 529.34
>25years | 324.01 354.65 | 329.84 371.72 425.43 381.95
All ages 392.00 312.99 | 378.47 458.09 376.40 449.96
Thiruvananthapuram
8-9 526.02 800.00 | 548.85 568.14 860.00 590.59
10-17 573.28 1000.00 | 582.56 630.04 1100.00 | 640.03
18- 25 659.36 1030.00 | 684.07 698.26 1062.00 | 721.48
> 25 years | 496.38 410.42 | 472.93 558.46 456.67 530.70
All ages 585.30 765.16 | 597.60 634.02 814.50 645.95

Source: CDS - NRPPD Survey 2015

Cost of production

Following the methodology described in the previsestion, we have estimated the cost of
cultivation of NR in the study area. Item-wise casturred by the farmers on different
operations involved as well as materials used dutire entire life span of the crop has been
estimated and presented in appendix tables. Tlasestalso include imputed value of family
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labour, managerial cost, depreciation allowance/glsas amortization of cost incurred during

the pre-bearing period.

Drawing from the appendix tables, we have estim#tedoperational cost (defined as all paid
out costs and family labour) per acre of rubbeirduthe tapping phase and presented in table
14. It presents cost per acre across differentgagigps in the tapping age. It is evident that cost
per acre is higher in Thiruvananthapuram as condptaréKottayam regardless of the size class.
The cost per acre in Kottayam for the below onetdreccategory is only 65 percent and 55
percent in case of 1-2 hectare category. Whenntesoto all size class the operational cost in
Kottayam is found to be 78 percent of that in Thémianthapuram. The observed cost difference
could be attributed to the larger number of tremshectare, higher incidence of hired labour in
Thiruvananthapuram as compared to Kottayam. Intiadliit could also be inferred that more
experienced NR growers in Kottayam are able tonupé cost of production as compared to

their counter parts in Thiruvananthapuram.

Table 14:Operational cost per acre of rubber (RS)

Operational Cost (All paid-out costs and family labour value
Age- Below 1 Below 1
group ha 1-2 ha All size ha 1-2 ha All size
Kottayam Thiruvananthapuram
8-9 30467.16 | 31577.60 | 30713.92 | 49291.15 | 66671.91 | 50628.14
10-17 | 39584.37 | 31062.47 | 38439.64 | 49285.44 | 48245.20 | 49263.31
18 -25 | 42478.46 | 28199.83 | 40388.90 | 49841.26 | 59702.96 | 50457.62
> 25
years 34839.17 | 38149.76 | 35452.24 | 44069.22 | 40535.86 | 43105.58
Allages | 31743.54 | 28840.70 | 37936.81 | 48596.31 | 51954.20 | 48816.50

Source: CDS - NRPPD Survey 2015

Making use of the data on yield per acre and operalt cost per acre, presented already, we
have worked out operational cost per Kg of rublvedpced (see table 15). The operational cost
per Kg of rubber produced across different age gategory helps us to make some inference
regarding the bearing of age profile on cost peroKgubber produced. The table suggests that
the cost per Kg of rubber produced is the lowestth® age group 18 to 25. The overall
operational cost per kg of rubber is found to be ®s5 in Kottayam and Rs 87.7 in

Thiruvananthapuram. It is to be noted that whileré¢hhas been significant difference between
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the two regions in terms of operational cost pee aihe difference in terms of operational cost

per Kg of rubber produced not substantial (only3Rsper Kg)

Table 15: Operational cost

er Kg of sheet-equivalent (Rs)

Operational cost (Paid-out cost &
household labour value)
Below
Age-group | 1ha Larger | All size
Kottayam
8-9 168.62 126.61 | 156.62
10-17 88.11 86.35 87.88
18- 25 81.78 76.91 80.92
>25years | 97.72 83.23 94.96
All ages 96.54 94.52 91.49
Thiruvananthapuram
8-9 108.63 77.53 106.04
10-17 88.48 43.86 87.51
18- 25 81.66 58.73 80.13
> 25 years | 87.45 88.99 87.87
All ages 88.99 70.57 87.73

Source: CDS - NRPPD Survey 2015

For a perennial crop like NR operational cost palesgionly a partial picture of the cost incurred.

Hence, he have estimated the total cost per aangbbkr by incorporating the amortization cost

that takes into account of the cost incurred duprgtbearing period, along with other imputed

cost like depreciation, interest on fixed capitatlananagement cost. The total cost per acre of

NR cultivation is presented in Table 16. The tatadt per acre, needless to say presents broadly

the same pattern as that of operational cost. ottalgam, total cost per acre is found to be about

21 percent higher than operational cost and inuMamanthapuram it was higher by 24 percent.

Table 16: Totatost per acre of rubber

Age- Below 1 Below 1

group ha Larger All size ha Larger All size
Kottayam Thiruvananthapuram

8-9 39823.29 | 43135.20 | 40237.28 | 65635.35 | 84860.21 | 67114.19

10-17 | 49961.12 | 40253.62 | 48657.12 | 65112.37 | 61845.18 | 65042.86

18-25 | 53611.52 | 37674.32 | 51279.25 | 65253.09 | 76377.24 | 65948.35

> 25

years 45467.43 | 48218.88 | 45996.56 | 58936.81 | 55183.96 | 57913.30

All ages | 40050.65 | 36355.53 | 48424.71 | 63908.30 | 67673.62 | 64155.21

Source: CDS - NRPPD Survey 2015
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Following the procedure described above we havienattd total cost per Kg of rubber in the
study area (see Table 17). For the all size cayethr estimated cost per Kg is found to be
Rs.117 in Kottayam and Rs 118.4 in Thiruvananthampurt is interesting to note that the more
experienced NR growers in Kottayam who adoptedategty of lower tree density along with

low frequency tappinghave been able to optimize ¢hst per Kg of rubber produced as
compared to their counterparts in Thiruvananthapwiao adopted higher tree density and high
frequency tapping.

Table 17: Total costs per Kg of sheet produced

Below
Age-group | 1ha Larger All size
Kottayam
8-9 231.55 67.40 184.65
10-17 114.99 113.40 114.78
18- 25 104.34 102.47 104.01
>25years | 123.64 106.79 120.43
All ages 125.11 112.70 117.00
Thiruvananthapuram
8-9 147.23 98.67 143.18
10-17 120.90 56.22 119.49
18- 25 111.26 75.28 108.86
>25years | 117.70 121.12 118.63
All ages 120.27 93.01 118.41

Source: CDS - NRPPD Survey 2015

Total Economic Cost

Now to arrive at the total economic cost we neetake into account the following issues. a)

Subsidy received by the growers, b) income froneroctbp c¢) both subsidy and intercrop d)

interest on land value and finally e) income frdm sale of rubber wood after maturity which

we have already articulated as potential savingsiwimay not be considered in the current cost

and returns.

Tables 18 incorporates the effect of only subsahy intercrop and both on the cost per acre of
rubber cultivated. We have accounted for the sybBimin Rubber Board - Rs.7959 per acre
spread over 6 years. The effect of inter-crop isoanted for as per the discussion in the

methodology section. These items essentially gégated in the amortization cost. The table
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tends to suggest that with inter crop the totaineoaic cost per acre of rubber cultivated could
be lower by 8.5 percent for the pooled sample. Bgilmg subsidy, total economic cost of
cultivation per acre could be lower by 0.6 percé&imally, in case of those holdings that availed

subsidy and engaged in intercrop the total econauost per acre could be lower by 9.1 percent.

Table 18: Effect of Subsidy and Inter-crop on total cost (Rs per acre)

Subsidy Accrued liability at the end of the year

(RPDS 11™ | No Intercrop &
Year FYP) assistance | Intercrop | Subsidy Subsidy
1 2040.82 | 67492.55 0| 65451.73 -2040.82
2 1428.57 | 20431.56 0| 19002.99 -1428.57
3 1020.41 | 21027.88 0| 20007.47 -1020.41
4 1020.41 | 19195.78 | 19195.78 | 18175.37 18175.37
5 1020.41 | 16976.17 | 16976.17 | 15955.76 15955.76
6 1428.57 | 15677.91 | 15677.91 | 14249.34 14249.34
7 0| 12505.34 | 12505.34 | 12505.34 12505.34
Establishment
cost 7959.18 | 173307.2 | 64355.21 165348 56396.02
Amortized
cost during 8-
30 years Rs 7535.1 | 2798.052 | 7189.044 2452.001
Total cost per
acre per year
Rs 55639.44 | 50902.39 | 55293.38 50556.34
% decline in
total cost per
kg 0 8.51 0.62 9.14

Land price and potential income from the sale of rbber wood

Let us now take the issue of land value. As alreaoied, natural rubber is considered as an
industrial raw material under WTO negotiations. Ernbeing an industrial raw material its cost
of production has to take into account fixed cosuired by the growers. Here the main fixed
cost relates the value of land used for cultivati®), An issue with limited consensus is how to
account for the value of land? It is well knowntthoalike in other states the value of land in

Kerala is very high. The average price of landgme in Kottayam is reported as Rs 5001212 in
Kottayam and Rs 4632615 in Thiruvananthapurams & imatter of common knowledge that

none of the crops produced in Kerala will be vialblene accounts for 100 percent of the land
value. At the same, ignoring the land value in asimation could not be justified since it is

treated as industrial product and it doesn’t rezdhe tariff protection that other agricultural

commodities receive.
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If we consider land price, we cannot ignore theeéssf potential income that the grower would

receive after the maturity of the crop by the salerubber trees. We have estimated the
Annualized Potential Saving (APS) based on the daltacted from the field on number of trees

in holdings with more than 30 years of age and&perted average price per tree. Drawing from
the reported land price by the respondents, we hBegeestimated the interest on the value of the
land used for cultivation. Given the high land pria the state, no crop could be viable if we

consider 100 percent of the land value. We havesidered three scenarios a) considering 10
percent of the land value b) accounting for 7. eet of the land value and finally c) 5 percent
of the land value. It appears that with 5 percdnthe land value, the APS from rubber wood

almost compensates for the interest on land value.

Figure 5: Interest on Land Value vs APS: Differ8atnarios

Kottayam Thiruvananthapuram
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X 30000 -
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Income from rubber cultivation

Making use of the data on yield and price, we hasBmated the gross income. We also
estimated the net operating income by subtractpeyating cost from gross income (Table 19).
It is evident that the recorded gross income isstuttially higher in Thiruvananthapuram as
compared to Kottayam. However, on account of th& ocainimizing strategies of growers in
Kottayam the difference in net operating incomenisch lower. To be more specific for all size
classes the gross income in Kottayam is only 7@grof that in Thiruvananthapuram. But
when it comes to the net income, in Kottayam itas high as 85 percent of that of
Thiruvananthapuram. It is also important to not the net operating income per acre of rubber

is only Rs.16732.15 in Kottayam as compared to$&81 per in Thiruvananthapuram.
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Table19: Net operating income per acre

Gross income - All Net operating income
Age-group Below 1 ha 1-2 ha All size Below 1 ha 1-2 ha All size
Kottayam
8-9 29593.12 31000 29944.84 | -874.04 -577.6 -769.08
10 - 17 52041.31 41166.8 50512.08 | 12456.94 10104.33 13608.77
18- 25 67004.02 50243.67 64489.97 | 24525.56 22043.83 | 23543.74
>25years | 57173.72 57234.2 57184.92 | 22334.55 19084.44 | 21732.67
All ages 55793.55 45473.23 54110.09 | 24050.01 13071.48 16732.15
Thiruvananthapuram

8-9 60140.21 86000 62129.43 | 10849.06 19328.09 11501.29
10 - 17 67922.06 82500 68583.29 | 18636.62 34254.8 19319.98
18-25 73843.75 97493.36 | 76845.18 | 24002.49 37790.4 26387.56
>25years | 55755.99 45666.67 53004.36 | 11686.77 5130.81 9898.78
All ages 67273.81 85950 68498.48 | 18677.5 33995.8 19681.98

Table 20 presents net total income after dedudbie cost from gross income. The net total

income for all the classes is found to be only B8%per acre in Kottayam and Rs 4343 for

Thiruvananthapuram.

Table 20: Net total income per acre

Annual Income - All Net income
Age-group Below 1 ha 1-2 ha All size Below 1 ha | -2Zlha All size
Kottayam
8-9 29593.12 31000 29944.84 -10230.17 -12135p 10292.44
10 - 17 52041.31 41166.8 50512.08 2080.19 913.18( 854.96
18- 25 67004.02 50243.67 64489.97 13392.5 12569.8 13210.72
> 25 years 57173.72 57234.2 57184.92 11706.29 9p15. | 11188.36
All ages 55793.55 45473.23 54110.09 15742.9 9117.7| 5685.38
Thiruvananthapuram

8-9 60140.21 86000 62129.43 -5495.14 1139.79 844%
10 - 17 67922.06 82500 68583.29 2809.69 20654.82 540.23
18- 25 73843.75 97493.36 76845.18 8590.66 21216.1 10896.83
> 25 years 55755.99 45666.67 53004.36 -3180.82 7-991 | -4908.94
All ages 67273.81 85950 68498.48 3365.51 18276.48 34327

Table 21 provides the estimated ratio of total meato operating cost, which turns out to be

greater than one regardless of the age, and siegarées except for the 8-9-age




Table 21: Income ratio to both Operating cost atal icost

Income to Operating cost Ratio Income to total GRegtio
Age-group | Below 1 ha | 1-2 ha | All size Below 1 ha | 1-2 h}a g\dle
Kottayam
8-9 1.0 1.0 1.0 0.7 0.7 0.7
10 -17 1.3 1.3 1.3 1.0 1.0 1.0
18 - 25 1.6 1.8 1.6 1.2 1.3 1.3
>25years | 1.6 1.5 1.6 1.3 1.2 1.2
All ages 1.8 1.6 14 14 1.3 1.1
Thiruvanthapuram
8-9 1.2 1.3 1.2 0.9 1.0 0.9
10 -17 14 1.7 14 1.0 1.3 1.1
18 - 25 1.5 1.6 1.5 1.1 1.3 1.2
>25years | 1.3 1.1 1.2 0.9 0.8 0.9
All ages 14 1.7 1.4 1.1 1.3 1.1

Source: CDS - NRPPD Survey 2015

category in Kottayam. This might be taken as ancattbn of the economic viability of the
rubber cultivation. At the same time, the policykes cannot afford to ignore the important fact
that the net operating income from an acre of rulobéiivated is only Rs.16732 in Kottayam
and Rs.19681 in Thiruvananthapuram, which is netgadte to induce the rubber growers to
continue with rubber cultivation. It is evident that the going market price, the recorded net
income of those with holding size below 2 ha anpeteling only on rubber cultivation for their
livelihood will be below the poverty line. Fortuedt, a large proportion of the rubber growers
appear to be having access to other sources omigicdn such a context, for inducing rubber
growers to continue with rubber cultivation, thesehe need to ensure remunerative price along

with measures that contribute to higher yield aetids quality output.

5 Concluding observations

India’s NR sector, which is known for its remarlalplerformance in the past, is undergoing an
unprecedented crisis conditions with its associai#erse impact on millions of small holders
and workers engaged therein. The demands for isiiE#evention to ameliorate the crisis, have
been more than ever before. Informed policy intetiem by the state at this juncture, however,

has to be based on a proper understanding of thendrlevel realities. Perhaps the most
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important input needed for policy making at thiagture, among others, is the reliable data on
cost and returns of NR production. In the absericy authentic study on cost and returns of
NR production, a prerequisite for any effectiveipplintervention, the present study makes an
attempt to fill this gap in our understanding. Btimating the cost and returns, all attempts have
been made to take care of a number of conceptdatathodological issues in the estimation of

cost of production of perennial crops in general #ose specific to natural rubber in particular.

The study begins by highlighting some of the imaottdifferent dimensions of the ongoing
crisis. It is observed that a drastic decline ir thrice of NR also coincided with an
unprecedented rate of decline in the growth of petidity and production. While the decline in
prices has been associated with heightened impmrtpetition, as manifested in increased
import intensity, there are also evidences to ssigtpat the state support for the sector has been
on a declining trend. Therefore, the observed tieride area under over aged trees coupled with

declining productivity cannot be delinked from redd state support for this sector.

The study comes with different estimates of cog#te bperating cost, total cost, and total
economic cost. We have estimated operational edispdid out cost and cost of family labor)
per acre of rubber cultivated along with per kiforobber produced. The operational cost per
acre of rubber is found to be Rs 37936 in Kottayand Rs 48816 in Thiruvananthapuram. After
taking yield into account operational cost per Kgubber is Rs 91 in Kottayam and Rs 87 in
Thiruvananthapuram. When it comes to total cosicwkakes into account cost incurred during
the pre-bearing period, and select imputed cosigrétiation, management cost, and interest on
fixed capital) the cost per acre is estimated at4R424 in Kottayam and Rs 64155 in
Thiruvananthapuram. With this total cost per acost per kg of rubber produced turns out to be
Rs 117 in Kottayam and Rs 118 in Thiruvananthapurdhese estimates may involve an
underestimation of about 20-25 percent when condpavigh the cost involved as per the
practices recommended by the Rubber Board andubatbserved in case of about 11% of the
growers who did not compromise on various operationthe plantations. The underestimation
could be attributed to the generally observed bielhaof the growers to cut down various
cultural operations during crisis on account ofueal cash flow. We have also generated

different economic cost scenarios by taking intecoant, returns from inter crop, subsidy
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received, potential income from the sale of rublveod and finally the interest on the value of

land used for cultivation.

The estimated ratio of returns to cost is fountdareater than one in both the districts. Yas, it
important to note that the estimated net operaitmegme per acre is only Rs 16732 and Rs
19681 respectively in Kottayam and ThiruvananthapurThe net total income from an acre is
estimated to be much lower at Rs 5685 and Rs 43%pectively in Kottayam and
Thiruvananthapuram. Thus viewed, at the going maykee, the recorded net operating income
and net total income per acre for those with h@dsize below two hectares and depending
entirely on rubber cultivation for their livelihood likely to be below the poverty line. The
industry still survives plausibly because of theess to other sources of income for a large
number of growers. This, however, could turn outéaa potential threat to the rubber sector as a
whole. Having alternative income sources, un remati@ prices induce the farmers not to tap
their trees which explain the drastic reductiorthia production of NR observed in the recent
past. The plausible supply shock resulting fromhsuesponse from NR growers on rubber
consuming industries needs to be a point of confmerthe policy makers. In the current context,
the need to ensure remunerative prices along waasores that contribute to higher yield and
better quality output by revamping the R&D, extensiand developmental activities of the

Rubber Board with a new orientation cannot be evephasized.
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Appendix Table Al : Year-wise, item-wise expense for establishing one acre of rubber — Kottayam

2014-15

Age-code 12 2 3 4 5 6 7

Cost Item

1. Hired human labour | 13327.28 1950 2545 | 2791.68 3353 | 3796.67 | 2001.37

2. Machine labour 4667

3. Seed/seedling 9454 932
4. Farmyard manure

& Bio-fertilisers 3400 3500 7368 7784 7943 5000 3600

5. Chemical fertilisers 1018 2033 1800 1856 1500 1856 1714
6. Plant protection-

Bio controls &

chemicals 260 300 750 291 1470 458 160

7. Land tax 226.6 226.6 226.6 226.6 226.6 226.6 226.6
8. Repair and

maintenance charges © 1200 700 1450 1150 1217 750
9. Interest on

working capital 869 282 308 331 361 262 232
10. Transport +

incidental 1750 300 220 250 193 170 429

11. Imputed value of

household labour 10705 1575 2347 3409 2233 3225 771

12. Interest on fixed

capital 306 729 435 163 1082 121 1435

13.Depreciaton Rs 371 882 535 190 917 161 1055

14. Management cost” 3137 775 943 910 1042 885 540

Operational costs

(Items 1 to 11) 32592 8257 9899 9587 10928 9214 5914

Total cost (Items

1to 14) 37164.4 | 16019.1 | 10922.6 | 10132.3 | 13705.11 9525.2 | 8903.1

Note: The total given may not tally with the total with the sum of the averages given, as the number of

responses from which the average computed may vary.

a

b

: Management cost is taken as 10% of operational cost

" Incidental expenses cover all items costs not covered in the list of items 1 to 14.

‘Repair and maintenance charges included the charges by way of interest paid or received.

: Hired labour in the first year refers mainly to labour for land preparation and improvement
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Appendix Table A2 : Year-wise, item-wise expense for establishing one acre of rubber —
Thiruvananthapuram in 2014-15

Age-code 1° 2 3 4 5 6 7
Cost Item
1. Hired human labour 10182 6100 12966 | 11499 9910 13094 8370
2. Machine labour 32040 20000
3. Seed/seedling 16032 628
4. Farmyard manure &
Bio-fertilisers 8262 7200 7912 8178 5307 5735 16767
5. Chemical fertilisers 2760 5850 7924 3987 5061 7980 3273
6. Plant protection-Bio
controls & chemicals 500 500 5000 750 3331 1062 444
7. Land tax 226.6 226.6 226.6 | 226.6 226.6 226.6 226.6
8. Repair and
maintenance charges °© 1667 2857
9. Interest on working
capital 1800 358 519 768 650 842 878
10. Transport+
incidental 937 467 952 1038 996 1686 479
11. Imputed value of
household labor 7208 3400 1714 3000 6820 2167 2000
12. Interest on fixed
capital 1524 42 63 673 33 17
13.Depreciaton Rs 1033 73 145 723 73 46
14. Management cost 4738 1070 1992 1864 1830 2079 2198

Operational cost (

Items 1to 11) 49804.2 | 11337.6 | 21327.3 | 20183 | 19755.3 23040 | 23172.8

Total cost (Items 1 to
14) 54880.9 | 12432.6 | 23346.8 | 2383.1 | 1591.2 | 25122.1 | 25370.4

Note: The total given may not tally with the total with the sum of the averages given, as the number of
responses from which the average computed may vary.

®: Hired labour in the first year refers mainly to labour for land preparation and improvement
®. Management cost is taken as 10% of operational cost

“* Repair and maintenance charges included the charges by way of interest paid or received.
% Incidental expenses cover all items costs not covered in the list of items 1 to 14.
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Appendix Table A3: Cost of Cultivation of rubber plantation per acre of rubber, by age-group in - Kottayam

Age Early (8,9) | 10-17 18-25 > 25 Tapped Al

1. Hired human

labour-tapping 16838.92| 27288.69| 26612.50| 24934.80| 25648.30 25648.30
2. Hired human

labour-others 3144.97| 2604.21] 3124.37| 3171.94) 2921.24| 3350.41
3. Machine labour 5466.70 5466.70| 5066.70
4. Seed/seedling 10386.33
5. Farmyard manure

& Bio-fertilisers 3675.34| 6287.24] 4654.25 4173.49] 5254.81] 5537.79
6. Chemical fertilisers| 1491.18| 1888.39] 1818.50 1521.59| 1768.68| 1733.77
7. Plant protection-

Bio controls

&Bourdeaux mixture 3275 2852.4| 2064.62| 4772.03] 5049.79| 4784.28
8. Land tax and 226.6 226.6 226.6 226.6 226.6 226.6
irrigation cess

9. Repair and maint

charge of implements 533.33] 1610.42| 1194.41] 1797.06] 1411.89| 1433.37
10. Interest on

working capital 626.77 678.77 601.25 742.34 667.74 587.13
11. Transport +

incidental 91.74 5685.9 173.98 477.24] 5549.97 5510.8
12. Latex processing

expense Rs 1582.47| 2238.68| 3170.91] 2163.26| 2449.87| 2449.87
13. Imputed value of

household labor 19780.50| 21655.81| 29271.71| 25047.36| 24215.09| 20597.50
14. Imputed value of

HH tapping labour 26272.88| 24042.48| 29413.15| 23321.99| 25587.72| 25587.72
15. Interest on fixed

capital 757.10| 1007.40| 1857.79] 2063.52| 1419.31| 1220.25
16. Depreciation Rs 702.97 900.52| 1506.28| 1665.82| 1195.40| 1044.44
17. Amortization cost| 5861.00f 5861.00 5861.00 5861.00f 5861.00] 5861.00
18. Management cost| 2878.49| 3541.35 3695.35] 3267.39] 3492.08| 2873.23
Operational cost

(Items 1to 14) 30714 38440 40389 35452 37937 31289
Total costs 40237 48657 51279 45997 48425 39482

Note: The total given may not tally with the total with the sum of the averages given, as the number of
responses from which the average computed may vary.

®: Hired labour in the first year refers mainly to labour for land preparation and improvement

®. Management cost is taken as 10% of operational cost

“* Repair and maintenance charges included the charges by way of interest paid or received.

% Incidental expenses cover all items costs not covered in the list of items 1 to 14.
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Appendix Table A4: Cost of Cultivation of rubber plantation per acre of rubber, by age-group in -

Thiruvananthapuram

Age Early (8,9) | 10-17 18-25 > 25 Tapped |All

1. Hired human labour-

tapping 35626.51| 31494.29| 28703.45 30237.9| 30125.11| 30125.11
2. Hired human labour-

others 7476.45| 7167.22| 7638.31| 3430.06] 7026.35 8376.9
3. Machine labour 11638.89 11638.89| 28610.18
4. Seed/seedling 16660.31
5. Farmyard manure & Bio-

fertilisers 5546.45| 7354.17| 8356.51 1500 7344.49| 7712.89
6. Chemical fertilisers 4888.12| 5006.36| 5056.36| 3136.46| 4815.16] 5082.21
7. Plant protection-Bio

controls &Bourdeaux

mixture 731.22| 2714.48| 1639.05 750 1776.77 2392.6
8. Land tax and irrigation 226.6 226.6 226.6 226.6 226.6 226.6
cess

9. Repair and maint charge

of implements 4914.49| 5830.42| 6205.72| 1627.69| 4941.62| 4790.53
10. Interest on working

capital 1334.63| 1323.93| 1384.37| 1024.41 1309.3] 1113.09
11. Transport + incidental 424.49 637.94| 1139.52 313.41 759.95 869.05
12. Latex processing

expense Rs 796.6| 1124.81| 1159.91 608.3| 1034.88 1034.88
13. Imputed value of

household labor 19691.25| 21776.52| 26912.31| 36361.35| 24550.12| 21260.57
15. Interest on fixed capital| 1704.72 12415 809.34 713.09| 1046.54 943.31
16. Depreciation Rs 1787.79| 1264.11 878.83 626.99| 1086.76 977.7
17. Amortization cost 9955.3 9955.3 9955.3 9955.3 9955.3 9955.3
18. Management cost 4826.03] 4601.51| 4726.09] 4139.34 4587.3| 3692.31
Operational cost

(Items 1 to 13) 50628 49263 50458 43106 48817 39367
Total cost

(Items 1to 18) 67114 65043 65948 57913 26267 49971

Note: The total given may not tally with the total with the sum of the averages given, as the number of
responses from which the average computed may vary.

®: Hired labour in the first year refers mainly to labour for land preparation and improvement

b, Management cost is taken as 10% of operational cost

“* Repair and maintenance charges included the charges by way of interest paid or received.

% Incidental expenses cover all items costs not covered in the list of items 1 to 14.
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Appendix table A5: Chart 1: List of cost items used in the study and their description

Code of
Cost
Class Item Description Reference
Hired labour - No. of trees x No of days tapped x Tapping wage for
al tapping man/ woman (as the case be)
These include two categories of labour - Hard labour like
clearing & terracing, Constructing boundary walls,
Felling trees etc.; and Light labour like Filling & Planting,
Pruning, Weeding, Manuring, Irrigation, Spraying,
Shading, Cover crop, Marking for tapping, Fixing crup,
Hired labour - Rain guarding, Stimulant application, and Intercrop
a2 Others operations
Rent & other charges paid for works done by machines
and earth movers. The operations of Clearing &
Terracing, Felling trees, Weeding etc. are now a days
a3 Machine labour | being done by earth movers.
Actual expense incurred by farmer on this account
a4 Seedling during the current year that survey done
FYM & Bio- Actual expense incurred by farmer on this account
a5 fertiliser during the current year that survey done
Chemical Actual expense incurred by farmer on this account
a6 fertiliser during the current year that survey done
Plant protection
agents like Bio-
control agents
and Bourdeaux Actual expense incurred by farmer on this account
a7 mixture during the current year that survey done
Chemical Actual expense incurred by farmer on this account
a8 insecticides during the current year that survey done
Rs. 226.6 per acre for all plantations (as reported by
a9 Land tax investigators)
Repair & Actual expense incurred by farmer on this account
al0 Maintenance during the current year that survey done
Net rent paid to
machinery/ Actual expense incurred by farmer on this account
all implements during the current year that survey done
Interest at the rate of 1/3rd of agricultural loan interest, if
availed loan, or 4% for the total paid out cost excluding
land tax, if otherwise. This definition varies slightly with NIC-2008
that of NIC 2008 in that this includes the value of definition
Interest on inventories (materials) held/ used and the cash in hand suitably
al2 working capital to be spent for charges for labour modified
Transport cost
and other
al3 expenses related to cultivation/ harvesting of rubber
Intercrop All expenses related to raising of intercrops in the rubber
al4 expenses plantation
Latex
processing Actual expense incurred by farmer for coagulation during
als expense the current year that survey done
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All Paid-out

A costs sum al+a2+ ... + al5
Code of
Cost
Class ltem Description Reference
Imputed value of | No of labour days expended by family members for the
household cultivation operation in rubber plantation multiplied by
cl labour market wage for Man for light agricultural labour
All Operational
B costs A+cl
Interest (fixed @ 9% pa) on Fixed Capital; ie., the
Interest on fixed | depreciated value of fixed assets owned by the NIC-2008
bl capital (b1) plantation as on the day of survey definition
Depreciation
charged on
c2 assets owned The rate is given in chart 2
Management
c3 charge 10% of sum: al, a2, a3, a4, a5, a6, a7, a8, al0, allcl
All Economic
C costs B+bl+c2+c3
Interest on land Interest @ 10% for total value of the extent of rubber
b2 value plantation (Value in Rs per cent x No of cents)
cost C1 | All costs C +b2

Appendix table A6: Rate of depreciation applied

No of

Item No years of
(in economic | Rate (%) of
schedule) | Item Description utility depreciation
24.1 | Storage shed 30 5
24.2 | Smoke house 20 5
24.3 | Weighing balance 15 15
24.6 | Sprayer (Small) 12 15
24.7 | Weed cutter 12 15
24.8 | Jeep/ other farm vehicle 15 13.91

Big Container (Can/

24.9 | barrel) 15 15
24.1 | Container (Bucket) 15 15
24.11 | Latex Dish 20 10
24.12 | Agri Implements (Hand) 20 25
24.13 | Cup, hanger set 3 15
24.14 | Tapping knife 10 10
24.15 | Seive 5 20
24.16 | Light (Head) 3 15
24.17 | Others 10
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Appendix Table A7 : List of items that the farmer receives from the plantation

Returns:
Rubber-latex Income (Rs) accrued by way of selling latex during the
rl income Rs current year
Rubber-sheet Income (Rs) accrued by way of selling rubber sheet
r2 income Rs during the current year
Rubber-scrap Income (Rs) accrued by way of selling scrap rubber
r3 income during the current year
Income (Rs) accrued by way of selling the rubber wood
Rubber-other collected from the plantation during the current year, and
yield (firewood this does not include the timber value of rubber wood
r4 etc) income after slaughter
Income (Rs) accrued by way of selling the intercrop
Intercrop-income | produces, if any available in the plantation, during the
r5 Rs current year
Returns | Allincome Rs Sum:rl, r2,r3,r4
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Table A5: Extent of difference in the reported cost for different items for the pooled sample

Low High

(Below (Below
Cost Item Mean- SD) Mean- SD) Ratio
Plot size cents 144.86 146.13 1.01
Age (yrs) 15.00 18.32 1.22
Per acre trees 143.65 150.73 1.05
Tapped days 53.93 75.24 1.40
Hired human labour-tapping 16713.73 24114.02 1.44
Hired human labour-others 2851.42 3107.4 1.09
Farmyard manure & Bio-fertilisers 3674.66 4673.52 1.27
Chemical fertilisers 1286.11 1707.49 1.33
Plant protection-Bio controls &
Bordeaux mixture 1759.85 2728.90 1.55
Chemical insect/pesticides 2608.70
Interest on working capital 381.72 599.09 1.57
Transport (crop purposes) 109.06 457.02 4.19
Interest on fixed capital 969.63 1687.21 1.74
Imputed value of household
labour 11676.92 23930.50 2.05
Imputed value of HH tapping
labour alone 11610.17 25112.43 2.16
Depreciation Rs 857.69 1376.82 1.61
Management cost 1917.12 3369.48 1.76
Operational cost 20508.55 37298.85 1.82
Total cost 28155.27 47884.58 1.70
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About National Research Programme on Plantation Development
(NRPPD)

his research programme, established with the support of the Ministry of Commerce

and Industry, Government of India, envisages to help transforming the plantation
sector in India to be internationally competitive and sustainable — economically,
environmentally and socially - by;

Undertaking Policy oriented Research — on all aspects of plantation economy at the
regional, national and international levels

Promoting Policy advocacy - at the regional national and international level - to influence
particularly the National and State level policies

Facilitating Networking — of all relevant stakeholders and
Help Capacity building - of all concerned at the regional and national levels.

The programme works under the overall guidance of a Steering Committee, chaired by
the Chairman, CDS. The Steering Committee comprises of the Chairpersons of Coffee
Board, Rubber Board, Tea Board, Spices Board, Joint Secretary/Director in Charge of
Plantations in MoC, Director CDS and an expert on plantation sector. Chair Professor
of the Programme is the Convenor. A Research Advisory Committee chaired by the
Director CDS has been set up to provide guidance to the research being undertaken by
the programme.

he Centre for Development Studies is an autonomous

national institution supported by the Government of
Kerala and the Indian Council of Social Science Research,
Government of India. The mission of the Centre is to
promote teaching, training and research in disciplines
relevant to development. The core teaching programmes of
the Centre are the M.A, M.Phil and Doctoral Programmes
in Applied Economics affiliated to the Jawaharlal Nehru
University/University of Kerala and the research covers
six thematic areas relevant to development.

CENTRE FOR DEVELOPMENT STUDIES
Prasanth Nagar, Ulloor, Thiruvananthapuram - 695 011
Ph :0471-2774200, 2448881, 2448412, Fax : 0471-2447137
Website : www.cds.edu



