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INT. .QDUCTION

-

Rubber, one of the versatile natural producis, ic

ovtained fron tie tree Hevea braciliensis. Taie is a

tropical iree crop grown over tuc region oselweern 10°¢ w.d
5%% latitudes. Tae optiuuwi ecologicui reguireauits for

e crop are o feirly welli distributed aaasual rainuzs Ll of
1ot lesg tnan 200 ¢u, a wars numid clisote (21° wo 35°%¢)

and o well drained loammy soil. It can be growi upic

aliitudes ot 450 to 600 meters from tne sea leveli,

auboer plantetions exert a profound infiuence . wie
econowic and sovial life oi wie seopie in Lue rejions waere
tie crop is growi. Hubber finCe 2 numoer sf usesg. ucwver
aanufacturitg indusiries produce a variely of specialised
£o008s required f{or autcacviles, aircrafis, ra:lweys, texiii:
indastries, paurasceutic:l indusiries, sporis coils, engi-
neeriyn,; goode, buildir,; zoterinie and even Ior ikl rowts.
Huboer cultivation is ciso counsidered ag qan 1Hpor LALLL source

cf eapioyaernt.

Ag & resullt of tae multifarious usesg to walcn rusocer
¢l we pur Lo, wie consud:tion of ruvver i wie wol'ld nno
veen increasing steadily. 11 lncreaeged Ifrow 24iv wisus.nd
tormies i1 170 1o 3ueh taousand toiuwies in 14978 - arn iocrease

0l 2J.0 per cest., Concumption 0! synhietic ruvver “isc



increnped oy 53.7 per cent during ine swule period. wne
details on production and cousumptitiorn of rubver for tas

fvom
decade 397@ is shown in Table 1.1,

Tavle 1,1, World production and congua tion of uswarai ‘
and syntaetic rubber (in tuoupand ueWwric Lowd.es)

- G T R e S D W O G G W G S G ™ S T G T ST SR Gn G S S B G G W G AU D G BIS U G W . WER A G G W D G G G e G Gt e W O G o W

Natura Lyntaeld
Yeur atural yutaelic

Procduction Consump‘iion Producition Cousumdpiion

123706 3125 2990 509% Pl
171 %103 3092 6215 3 153
1372 3160 3230 6765 SYple
1973 3570 2403 7756 15
1974 %520 3570 757 T4
1975 3330 3363 bu59 7024
1376 3530 3509 $3030 7:1%
1977 3665 3710 <500 o4 50
1370 3715 3725 o720 563
1979 (p) 35350 30559 L

B e e e GOR A G G W S S G D SR D R B OV S G S o o ST W T G G W S Ay W mas W

{p) - ‘rovieionel
fources Indisn dudbwer Ctatistics (1200), pu. 102,
1o wae totel cowcumotion, tie snare ol natur L
rusper ang oeen declining. The snere was L2 per canv Sof
Jetetie tit 71 ver ceni for world during 1964-6v (fnon, 1:7 ;.
Tiae corresyonting rigures Ifor 1374 were £3%3.9 per cait .4

30 per cent (will, 1940).



The uaajor producers of natwral rubver in iane worlc
are .ala, -asia, Indonesie, ‘nailwa:d, Sri launke, ludia wnd
Liveria, froduction of natural ruvder in tane azin produc-

ing countrier is enow:n i1 Table 1.2,

Indi=n is ine f£ifth largest producer ol naburcl
rubver in ine world, dubver cultivation on s comwercial
scale is practised mainly in Xerala, tamil XNadu, Aarie ouis
ard Andamans. It ig also grown in Tripurs, oo, Jndare
Pradensn and dansrashtrzn., The total ares wder ruboer iu
Ludia during 1970=73 was 246370 hectares, [ae buik of w.if
aresc weas in Keraia, walcn contributed 91,07 per cuily
followed oy Tamil Nadu (4.85 per cenl) and Kalui baki 5.2
ner ceiil,. Jdapnatle ares under rubver in ludia was esiviuciwed
w0 oe 130300 nectares in 1974-T9 andé production wae 13300
meiwric uvorues., HKerals accounted for 91.4 per cent of e
wotal ruvoer production (Figz.l) followed vy iauii wadu--

Se7 per cent (onll, 1980).

Althousn rubber culilivation started in indis on &
comaerciul scale in 1902, rubber produce:dl durin. tae esrly
period was exporived due to tie abseuce of ruvoer -cods
marufacturin: indusiries, As the consuavtiosn of rapver

Ty

increuged, india bec:we a net ilaporiter. Tne deiuilis of
production, consunpiion, imports and exporte ol n. turul
ang eynilnetic ruboer in India is given in Tapvle 1.3, Lob..

concunntion of rubber in Indi: during 1975-7T3 was esii. wec



“ource: Indimn. «uober Staticiice (13807, po.

4.

Table 1,2 Production of nzturzl rubber in main producliiy countries
(in Tnous2cd detric Torxes)

Clowntries 1370 VM1 Az 1913 174 A5 1i6 At We
4Jalaysia 1263.90C  1316.50  1304.,10 1542.30 1524.70  1459.,30 1612.40 1613,20 1606.50
Indonesia $15.20 513430 TT73.70 wd5.00 ©55.00 U22e50  B4T.H0  53%.00  9200.0C
Taailend 239.70 313,30  336.90 333.00  379.50 355,00 411,30 430.90 467.00
iri Lanka 199.20 141,40 140,40 154,70 132.00 140030 152,10 146,20 155,70
India 39490 J.e30 109,10 123,20 128.40 130,00 147.80 151,60 133,00
Liberia 33640 T442C 33630 89450 56,20 832 460 52640 80,00 T845C
Nigeria 630 61.50 57.20 66.30 718,00 67.00 52.50 53430 5750
Vietnam 253450 34450 20430 20.60 23,00 204006 32450 356U 40.00
Bracil 25 0C 24420 254,80 23.40 16460 19,30 20450 2+60 Y510
Campodia 1230 1.10 15430 2C.00 27450 16.00 2C.0C 15440 1500
Diners 11C.00 123,00 135.6C 150,00 155,00 175.00  139.00 203.0C 209.00

W e BT G o G G VS - G G N SUR G Ce B A A W P A S e e S5 08 7 G S OV G S W e e G GRS G GNP SR e TS TG GMR GRS W e G e R e B e U S A T W G e G S A G G e S S AP GUW OV GG G M B WO S G S e W (e A O B et 4V h M s >
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SHARE OF KERALA IN THE PRODUCTION OF
MATURAL RUBBER M INDIA DURING 1978-'79.
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Table 1,%., Productioi, CoOneumpviOLu, laporits sid exporis of uutur:l and
syntaetic rubber in India (in dewic Tomnes)

- froduction Consumpiion Lacort Lxuort
o Baiural fyuinetic Totnl Mﬂatural Cyutaetlic Total Hnaiural S{ybue» Towal ) :atu;jz
lC

197071 92,171 29,731 121,362 37,237 33,160 120,347 2,469 2,014 7,453 -
197172 101,210 32,311 134,121 16,454 37,209 133,663 437 5,627 6,064 -
1972-73 112,364 21,632 124,196 104,028 3%,313 137,341 356 65,044 6,400 -
1973=T4 125,153 23,542 143,695 130,302 235,921 154,223 52 5,607 5,661 2,700
1974=79 13,143 17,712 147,855 132,604 24,375 136,30 = 6,357 6,939 320
1975-76 137,750 25,119 162,869 125,692 37,452 150,144 - 5,928 %4325 -
1976-77 143,632 23,212 172,344 137,623 33,701 171,324 - 7,716 7,7% 12,23
1977-78 146,957 27,285 174,275 144,967 34,751 179,716 - 5,016 $,016 11,070
1973=79 135,297 25,054 163,351 164,524 37,600 202,124 14,750  1C,655 25,405 -
1379-30 148,470 23,524 177,994 165,745 40,58 205,033 32,000 15,755 47965 -

T G . - e Gre O GNP A U G T S T T T S U GG 0y B G B e A G e W S e G S W A A B M I U ) A G A e S B Gor G e e e G G o s G T Wil T U WS UM e R W M e A B STE S i G S 08 MR SR W U WAL WA e S A e Gs S S e 1 W OO

Cources Indiaz subber {tatvis tics (14980), 20. 4o

W



ail 226454 metric tonnes, which included 104524 aetric
tonnes of noturel rubber--72.65% per ceut, 37600 .ewric
towties of synuwietic rubber--16,60 per cent =ud 24330 me wric
vorties of recizimed rubver--10.75 per ceunti (.« . II, 1300),
Increasin, cveantities of rubber is bein: inporied iu receit
yeare., 1In 1979-30 the couniry ned to spend iorcig excuawe
worin iz.2% croree on ine import of rubever {(Iudis: Leouonic

Disry, 1361),.

Aibielly, rupbor cultivation was concen i Lhed i
exteusive nrese-—-tne eelates. Gradually, 2ecple viin anuod
noléings ulso took io rubcer cultivation. Ine raie of
planting slowed down afler z wnile due ic tie inw price
of raw rubber. Slating ov aasll growers saovel o consis-
1e1.t juecresse from 1951 onwards ocecnuse of Lae increscs ik
orice, The increase in wie nuaver of cultivaiors aud «@rew
in Indiz from 1951-5¢ to 1370=7Y is preseniec 1 Taoie ted.
Area wucer rubber in 1374-749 was 240,95 per cenv more s
that in 1391=52. It is observed that during lae loler yeurs,
area ploibed were reluvively uore under sasil noioin s,
wherens, the area uuder eslales increaeged ouly margiually.

L. 13.1=52, 63.1 per cenl ol tae Volal aren wus sa.red oy
esteLee oud only 31.3 per ceul oy suall grovers, woile 1i
Viio=14 e figures chenged Lo 25,9 per cent nut Tlel ver ceu
The increase in saiadl noldiri,s it mot peculinr

regoe Liveiy e

- 1 al ' © rubb 5100 UC 1L, COUWLLLL ¢
s [LLONE. LRGRL all i gOor rubber proudllis,
ATV NICR LR



Table 1.4

Increase in tae area arnd nuaber of culilivators from
1951=52 to 1973~79

. G - S B G e T W e G W AR R SR GPP A SR GNP S g G S T G S WeS AT A e G GEA S T S SR GED G A G N G S e W e e S YRS S W G T A M B S S G G SO TR T A e e AEN A SRS VR GO e SRS WS IR Ghe S Abe S SN A A T -

Year

1361-62

1971=-72

1973-79

Petty small hold- Holdiugs (above ~ kelates Totel
inzs(upto 4 na)l 4 2nd including (avove 20 na)
20 ha)
Liumber Are: Nuaber Area Number Area Number Areu
of wuits of units of units of units
]?,?28 11,911 1,321 1C, 169 453 47,199 14,007 69,279
(37.3C) (17.20) (9.40) (14.,70) (%30) (68.10) (1¢0) (100)
93,705 = 57,934 3,162 26,353 530 55,393 53,447 140,830
(34.10 (41.10) (5.00) (13.10) (Ca90) (33.5C) (100) (100)
(34.4%) (47.27) (4.97) (20.42) (Ca2b) (32.%0) (10G) (100
137,744 121,278 6,720 46,492 560 G0, 140 144,594 235,310
(95.20) (51.40) (4.65) (19.70) (0.40) (25.91) (100) {100)

- . - - - ——

A - T —— T O . S Sron Tt A B B S s S S S G M O AP Kby G, S W W Sy o e ees i GRS M G G By GO U A G G A G Ny A G S e TEL Sne W G R S D i

(Fi ures in pereniuneses snow percerntages to lotal)

Source: Indian Rubber Statistics {(138C), puv. 12 (Data reprod.ced frou wie tavle -
classificutioin of holdinge @ud estutes accordilg o size st wie ewnd of each

Jear)



10w nave 2 consideravle percelitage of small Lrowers wio
contribute appreciably itow.rds tie total productlion. wae
saz2re of suall growers iu tne Lotlel area wao estiusted =i

67 per ce:.t in dalaya, To per ceai ii ludouesia, 35 per ceit

ir. Thailand and 5% per cent in Sri lanka (lekasr, 1377).

Aupber nug aany atiraciions a8s a suoll £Hraners Crop.
Under optinun climatic couditions rubpver will Jjrow a0
in all esoil uvypes. Tie crop is unol proue Lo serious dis-
eunger il pest zttacks., 7Tae plant eiaris yieicisn, oy ei.ads
year of planting. The yield is stabilized uy 12ia yeur wid
continues till tne 2Z2uth yeuar. wCconomic retur: ceoun oe
expectved till 32nd year., Tappirz is poseivlie luroug nocut Lao
yeer, exceni durin. tue periods of inteuse rajriiil nud
ieaf f£:1li., Thus, the ouiput ie fairly weir spread warou acut
tne year wita tne resull waat inflow of casih is olso wels
distriouted., Tnerefore, tne swall faruer Cai reiy i ruower
production for aie duy-io=dsy caen reculreineciie=-wi advuniuge

not avrilecle witn most of the couwpeting crone.

Production ol syntanetic rucoder is costly cod is
deperdent on non=reeuewasle regouwrees walcu are rasiuly eblile
depleted. T.erefore, every efiori a=sg L0 ve Lude Lo W0ucLe
natural rucoer production. 4e already stuted, substiuilial
proporiion oi e area of ruvwver iun India is wider swuil

noddince. fince, very lLiulle work ass beexn: done on Log



economice of rubber cultivation in the emall nolding
gector in India, & study in tiis direction is attewptled
nere. This study would give iuformation on itae econouics
of culiivaiion and probvieas if any, facing small rubber
growers, The results obtained in the study would be useful
in locating the weakriesses if &y, in tae aannjewsnit and
sug«es tions can be made for better utilisatiown ol wne
resources, The specific ob,eciives of iiae study re as

indicsited below.

1. To evaluate cort and returuns.

use
2., o evaluate the resource efiiciency of yielding
plantations.

3. To study the problems of rubber growers.

A study to fulfil these objectives reguiresdsta oun
various iteme of costs, inputile and their cosis as taey
occur at different stagee, Thie type of dats were ot
readily available from tae secondary sources m.d aence
there wasg no altefnativé but to tap tne priaury source,
viz., tne gro&ers of natural rubber, fo{ tie purpose o1

the study.

As nentioned eariier, tne bul« of the urea under
natural rubber in ludia as well as wae production is cou-
centrated in Kerala. .ubber is grown in all thae distwricur

in the siate. However, tue dictribution of ares under
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rubber here is very weven and more than one Iourtn of

tiie area under rubber and producilon is conceunirated in
Kottayau dietrict (Fig. 2). ioreover, 41,73 per ceut of

tne small holdinge under rubber i the state ie alse located
ir. tnis district. Swmall noldinge accounted for <6.2% per cent
of the total ares under rubber in Xottayam disiricui. It was
tnerefore, decided iwnal it would be quite appropriate w
direct tiie present investigation on tne economics ©1 ruvover

cultivatior in emsll holdings to Kotteyuu diswricu.

This thesis is divided into 10 cnapters includin,. u:e
presenti one, A brief account of ihe agriculiur:i ecowony
of Kottnyam district is given in the chapter 2. / revicw
of the relevant literature is givern in canapler 5. Cnanpier 4
deals witn tue wethiodology used in tuis siudy. Tae caagters
tnat follow deale wiih the resulie of the study. Iin caapier o
tne general socic=-economic conditious oi tne surveyed faraecrs
are givewu, wiile cnapter 6 deals witn estinated cost of
cultivation of rubber per heclare, chapter 7 1s on uae
econoaics of producticn. Capital productiviiy sud resource
uge efficiency in rubber culilivailon are discussea in
chapter s, Tae probleme f.ced by rubber growers :re enune-
rated in chapter 9, The final cnapler deals wila wie suwasry

of the major findings of e study.



Fig. 2

( CISTT 1 TiisE AREA UNDER RUBBER N KERALS
| AT THE EHD OF 1978- 79 |

R - YEVPY MQPU)«‘ f




A BRIEF ACCOUNT OF THE AGRICULTURAL
ECONOMY OF KOTTAYAM DISTRICT
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A BRISF ACCOUNT OF THE AG.ICULIUiAL ECONOMY OF KOTUAYAu
DISIRICT
Tne district, Kottayem is situated between nortn
latitudes 9%15' and 10%12' and east longitudes 76°22' aud
77°25'. It is surrounded oun tne north by the srmekulam
district, east by the Idikky district, soutn by tae Culiion
and the Alleppey districts and west oy tae Vembanatiu iayai.

Total area of Kottayam district is 2196 kmg, witn
five Taluks and 72 villages.

The district has & humid tropical climate. Tae
average annual rainfall ie 2887 mu, Heavy rainf=ll is
received during the southwest monsoon from iay to June=July.
North-east moneoon starte by leptember and coutinues till
November, The distribution of monihly rainfall for the
district is given in Table 2,1. The lowest mirimum tempe-
reture is recorded during January (20°C) and nighesti
minimum temperature during May (24°C). The lowest aaximu:
temperature is recorded during August (29°C) and aignest
maximua in darcn (34°C).

Tne most important river in the district is ideenacnil
river. Other rivers viz., Periyar, duvattupuzna, saniaala

ave
and Pampa Elso paseing tarough the district.



12

Table 2,1, Distribution of monthly rainfall in
Kottayam district

Months Total rainfall (mm)
July 652.9
August 429,5
September 27342
October 330.6
November 212,8
December T1.7
January 30.3
February 26.3
March 99.6
April 141.3
ey 244.9
June 609.3
Total 3082, 5

Sources Farm Guide (1981), pp. 32.

Laterite is the major soil type. Red axnd loamy

soils are 2lso found in certain regions.

i4ain crope grown are rubber, cooonut, tea, coffee,
pepper, ginger, rice, tapioca and oil seeds. Cropving
pattern and land use pattery for the district is giveu iu
Taples 2.2 and 2.3 respectively. Tae main food crop grown

in the area is rice, covering au area of 37449 nectares



Table 2.2, Cropping pattern in Kotiayam district for
the year 1978-79

Crop Area Percentaze
(in hectares) 10 total
cropped aresa

Rice 37449 15.90
Tapioca 26957 11.46
Pulses 1321 077
Sugarcane 178 0,07
Palmyran 601 0e25
Pepper 13620 5.79
Ginger 3331 1.42
Turmeric 1043 Uedd
Arecanut 2629 1.1
Tamirind 390 0.17
Other condiments & spices 910 0.39
Fruite 18498 7.86
Vegetabole 6756 2.87
0il seeds 54294 23.08
Betel leaves 59 V.03
Tea 2315 0.98
Coffee 1252 0e53
Rubber 55931 2577
Cocoa 39313 1.66
Fodder crops 465 0.19
Greer manure crops 328 Ue14
Other non-food crops 2532 1,08
Total cropped area 235272 100,00

Source 1 Farm Guide (1981), pp. 9-16.
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Table 2.3. Land utilisation in Kottayam district for
the year 1978-79

Description Area
(in hectares)

Total geographical area 219550
Under forest 8141
Land put to non=-asgricultural uses 17537
Barren and uncultivable waste 1510
Permanent pastures and grazing lands 124
Land under miscellaneous tree gorops 370
Cultivable waste land 1109
Fallow other than current fallow 2327
Current fallow 3665
Net area sown 134755
Area sown more than once 50517
Tolal cropped area 235272
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followed by tapioca covering an area of 26957 hectares,
Among the oash orope area under rubber is the nighest witn
55931 hectares followed by cocoa and tea haviig 3913 anectares

and 315 nectarer respectively.

e Creps
duboer anéd tea are tne mainu plantation in the

district. The district has also developed industrially.
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Rubber, tea, tile, plywood and ceument induciries are
located here. There are two industrial estates situzted
at Ettumannoor and Changanscnerry. Kottayam coutributes

a major share in the export of plantiation producis like
tea, pepper, dry ginger and ocardamom. The Rubber iesearcn
Institute of India, Kerala Plantation Corporstion and
Kerala Foreet Development Corporeation are also situated

here.

Kottayan ies well connected by roads. uiloxn-
irnakulam railway line passes througn Vaikoa,
Kottayam and Chang:nacherry Taluks of the district.
Kottayana is also connecied by waterways to icrnakulam,

Alleppey and -uilon.

Total poyulation of the district as per 1371 census
was 15,39 lakhs with a literacy rate of 67.72 per cent.
Density of population was 701 per knz. The total worxers
in tne district was 613613 of which 150655 were cultivatore,
161214 were agricultural workers and 307744 were employed
in othar sectors., A map of Kottayam district indicating

the villages selected for uie study is shown as Fig. 3.
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REVIEW OF LITERATURE

£tudies on the economice of cultivation of tiree
cropne, particularly of ruboer are very limited. Review
of studies on economice of ruocber culiivation and on
perennial crops relevant to tne present study was pre-
sented in this chapter.

Hestgartn and herayaua (1964) studied tne eifect
of price and yield on production coefigz&zglaya. They
found that increased yileld per acre tended to reduce tue
coet per pound of upkeep and general cnarges and aerxedly
reduced tapping costi per pound. Low yielding estutes nac
the nignest revenue, cost and higuest cost for lapping,
upkeep and genersl caarges, when tnese were geasured in -
terme of cost pe:r pound. DBut when tLiese cuarges were
expresced ar coslt per acre, their relationsaip with yielid
per acre were curvillinear, low ylelding estates teunded vo
nave the lowest cosie per acre, and tie heaviesti caaryes
per acre occurred on estates with yield in tne regious of

300 pounds o 1000 pounds per acre per annum,

RI4 (1365) reported taat yields were strousiy
correlated with tne amounts of fertilizer applied per
hectiarc, Mean yieldse of fieids receivinu, no fertilizers

were 8u3 kg per hectare for trees upto 3 years old. Tne
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corresponding figure for fields receiving 400 k., annually
were 1398 kg per hectare. Date for trees 15 to 19 years
0ld indicated an erratic increase due to fertilizer own
account of lesser number of holding per class, ine
general standard of nusbandry was likely to be aisn on
holdings receiving large amounis of fertilizer. Profiis
were found Lo increase with the hignesti fertilizer leveis,
although these may be in excess of requirements for soue

nutrients to the plantation.

Bnatnagar (1966) siudied the economic problems of
tea farming in Kangra Valley and suggested how they saould
be itackled., The analysis had revealed inat tne smsll
size of tea plantatiions, low yield per acre, ill=equipped
processing unite and the substandard qualiily of tea pro-
duced whicn feicnes low prices, resulted in tea culiiva-
tion in Kangra being no betiter than subsistence farmiig.
The study etressed the need for replanting in tne existing
vacancies or complete replanting. Conducting experiasenis
for evolving a suitacvle variety of tea for new plantings,
moderniseins processing, were aleo sug.ested. It was ovser-
ved that returne from saall planiations by und large were
of the marginal nature wnile some of theu actually uneco-
noaic, It was suggseeted itnat provision for suiisople

incentivee by way of esubsidy, development fincice, and
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supply of tea samples free of cosi could help to maxe

culiivation econonic.

Amschel (1967) analysed tne problems and prospectis
of the KNigerian rubber industry. Data of cost and returns
collected from small holdings rubber growers in anid east
region of Nigeria indicated tnat rubber growing was only
ae profitaole as the exploitation of wild oil palum, e
found tuat tne main obstacle to riseing tne farm incomes
was the bad marxeting eituation. There were no price diffe-
rentiation. 1o the quality of the product and prices paid to
farmers by the traders are baeed on the market price of

the brown crepe,

Ngehoong Sool (1967) analysed the data on cost of
eetablishament and bringing into production of 70 replanted
and 12 new planted rubuer fields and estates in Jdalays,
All fields selected were planted with clones in 1356-53,
For replanting, higher costs were found to ve involved for
the preparatory operstions end also during the earlier
years., It was found lo lucrease with tne increase in un-
productive period. New planiing was generally uore
expensive than replanting mainly because of cost incurred
for levellini and terracing. Costs were found to lucrease

wita increase in tae slope of land,
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Hubber Small Holdinge Economic Enquiry Commititee
(1968) narrated some of the probleas faced by small growers
in India. They were. (1) uneconouic size of noldings
(2 suodivieion and fragmeutation of noldiungs due to
partition, sale aud other causes (3) 9ld and low yielding
areap with reduced yield on a large scale (4) scarcily aud
hign coet of hign yielding materials (%) lack of scientific
knowledge of cultivation practices (6) defects in tap. ing,
lack of processing facilities and (7) absence of ewony

orgauisaiions to ameet iaeir common probleams,

Zarlow and Chan (1969) founa that the pronortion of
high yielding material and the yield per sacre were snown
t0 be of overriding esignificauce in cdetermining profita-
oility.

Studyinz the West ialayan region, Lim (1963) con-
cluded that tie main problem of tne individusl small
holder was lower produciivity. Small holdinge in Jalayeia
contributed only sbout 43 per cent of tne iloilul producuiol
wiaile asccounting ifor 5Su per cent of tue eestimaled srea

under rubber in wWest idalaysia.

In en analyeie of the cost of production of coffee
in India, wadappa (1970) owvserved tnat, taere is nign
percentage of labour and material coests in wie total cost
of cultivation. Labour cost accounted for 40U per cent

and material coste 20 per cent,
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Pae (1970) observed tnat tapping and collection
charges reoresent about 60 per cent of the total produc-
tion: coste in normal estate operations. <Cost reductiown
could ve envisaged witn increassing task sizes. e siudy
also investigated ihe economiocs of we latex collection
oL estates to provide some Jeueral guideliies ou collec-

tion methode,

George and Joseph (1973) estimated cost, revenues
and margine of coconut, iiubber and 0il pelm in Kerala, and
coricluded that oil pala nad tune greatest return over cost
with internal rate of return 13 per cent and penefit-cost
ratio 2.71. The corresponding figuree for rubver and
coconut were 1C per cent and 1,2 and 9.5 per cent end 1,07

respectively.

Jones (1973) discuseed the economice of & coffee
project of 75 acree in eastern districts ol shodeeria,
aspepsed over a period of 40 years, The return on itoial

capital invested was estiinated at aoout 10 per cent,

RRIM (1973) reported that ¢ reduction in iae nou-
ylelding period from six to four years would res.it in a
substantial rise in internal ratve of returu. Tais could
bz achieved tnrough gudicious use of superior plauting

materials, horticultural scanipulation techniues aud
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iaproved management. The maximum additional expenditure
which could be permitted in employing tnese techniques
ned been worked out to range from 3 972 to & 1752 per
hectare, waich highli.;nted the great extent to wnica

extra expenditure could be economically justified,

Wimalaratne (1973) reported tnat tappin was tne
bizsest single item in the total cost of production of

natural rubber,

Palanisany and Kandasamy (1974) made an atieupi o
entimate tne cost of grape production and resource use
efficiency. Tney found tnat the level of irrigation,
manures and fertilizeres nad more influernce on tne produc-

tion of grapes than other items,

Artina-Sudhardi (1975) obeerved tuat tapping aud
trausportation coste account for aboutl 25 per cent of une

total expenditure on a rubber estate.

RRIM (1375) reported that iapoing and collection
costs continued to be the biggest item, accountiing for
about 4C per cent of total mature urea cost per kiloxram

of rubver produced.

Goswami and Singn (1976) in an analysis of different

iridicators of investment efficiency revealed taat amol tne
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three tree species, eisso, bamboo srd teak plantied ai
soil conservation centre, Guyarat, Sisso appesred to
provide more favourable returns to capiial, followed oy
pamboo. Internal rate of returns for Siseo and bauboo
were 20 per cent and 12,45 per cent respectively aud
benefit-cost ratios 2,9 and 1,06 respectively. For teak
internal rate of return was less than 12 per ceunt and

veriefit=-cost ratio 0.69.

WRIE (1977) reported the efficiency of salayesian
investment oun rubber research by bringing togetner tue
benefit and cost sirezme tnrough the use of taree invest-
ment criteria, benefit-cost ratio, net present velue aid
internel rate of return. The computstione indicatied taay
the overall direct primary returns to producers and cou-
sumners from investment o rubber reseerch were anigh, witn
interrsl rate of return of 24 to 25 per cent. Whew bene-
fite received by produceres in Malaysia alone were counsidered
in tne computation, the internal rate of returu of about
12 per cent were still higner than the 10 per cent oppor-

tunity cost of capitel in Malayeisa.

Outlining the handicuaps of emall faru sector iu
rubver cultivation, fekhar (1977) indicatec thet e expen-
diture during the non-yielding phase retarded movement

towards replanting and modernisation. Also, tnat tue



non-availability of finauce or easy credits inanivitied

the use of modern crop management preciices, wanich fur-
tner reduced productivity. ©Scattered nature of noldings
and tneir small sizes, lack of adoption of moder:s proce-
ssing technolozgy, etc. also reduced tne returns for
products., Lack of group or central marketing activities,
dependence on tne deily iucome from the produce for live-
lihood, and tne production and sale of unsaoked sneetire

by small holders resulting in wilateral decrease of
weight and downgrading of product by dealere were stated

to be some of the problems faced by emall holding eecior.

RiIi (1978) reporied the economic and social jusii-
ficatione of tne Felda ype land development approacn ue
a meane of alleviating tne standard of living of tihe seiec~-
ted *landlees' rursl population. 7Thie study compared
technical and allocative efficicucics of 149 smull holders
having average 3,0 hectiares holdings selected iroa tne
tnree Felda land setitlement echemes with 1ob unassisted
independent rubber small nolders with farus of approximately
1,0 nectares in ialacca., Felda small holdere were found to
be more techuically efficient, in that, they obtained more
yield, ever when adjustaents were wmade for differenti levels
of measurable inputis., This was mainly due to their better

ruboer clones and crop management. Higner prices of outiputi,
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more fertilizer uee and much larger nolding eize resulted
in Felds farmere having very much nigher incomes =u.d

profits than the independent small holdings.



METHODOLOGY
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METHODOLOGY

The present study on Economics of Rubber Cultiva-
tion by Small Holdere is based on data collected from a
sample of cultivators in Kottayam district. The term
snall holder is used here to refer to an owner whose
holding does not exceed 50 acres ie., 20 hectares
(Government of India, Ministry of Commerce, 1963). In
thie chapter, the procedure sdopted in sampling and
method of analysis used axe explained,

Sampling procedure

Stratified two stage random sampling was adopted
for the selection of rubber growers whowdre the cnjef
source of data for the study. As there is g ood deal of
varjation in agro-climatioc conditions in Kottayam district,
it wes necesesary to take that fact into account while
selectiing the sample villages., On the basie of agro-cli-
matic zones the villages in the district were grouped into
two zonee, The recommendation of the expert coauitiee
consiituted for formulation of cropping patterns were
taken as a guideline for stratification (Govermment of
Kerala, 1974). The areas under the nigh-landé is regarded
as Zone 1 and the mid land as Zone Il. Zone I has an
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estimated asrea of 41490 hectares under rubber and Zone I1,
11128 hectares (RRII, 1980).

Three villages froam anong those in Zone 1 and two
villages from among the villages of Zone ll were selected
at random. A list of selected villages is given below.

Zone I - Manimale

Puljyannoor
Lalam

Zone II - Karukachal
Puthuppally

Seapling frame in each village was prepared from the
Directory of Rubber Estates and Holdings in India publisned
by the Rubber Board. Twenty holdings were selected at
random from each village. Since rubber plantation takes
eight years to start yielding and 12 years for the yield
to get stabilized, sample was drawn from farmers who ini-
tiated rubber culiivation sufficiently early. Data wvere
collected from the holdings selected.

Manimala is in Kanjireppally Taluk, witn an area
of 37.42 km>. Tne village is sbout 14 ka away from
Kanjirappally township. The Msnimala river passes through
this village. Puliyannoor and Lalam villagee belong to
Meenachil Taluk with an area of 14,63 ka* and 19.34 )kmq'

respectiively. These villages are drajinec by Joehacnil river,
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The distance of Puliyennoor and lLalam from Palai ie 3 ka
and 1 km respectively. DBoth these villages lie in high-
land zone.

Karukachal is in Changanacherry Taluk with an area
of 21,25 km?, It ie 16 km away from Chenganacherry proper.
Puthuppally belonge to Kottayam Taluk and is having an
area of 22,40 knz. It {8 at about 12 km away from Kotitayam
tovn. Both these villages represent the midland zone.

Collection of data

Data were collected by personally interviewing tne
respondent farmers aided by a well structured schedule,
which was pre tested., A specimen of the schedule is given
as Appendix I. The information collected includedarea
under rubber, expenditure incurred in various aspecis of
cultivation, prooessing and marketing of produce, sheet
and scrzp rubber produced, their price and the problems
faced by the ocultivators. The survey wst conducted during

1980-81.

Method of

The tabular method, analyeis of capital produciivity
and production function were used for apalysing and
interpreting the data.
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Cost of cultivation

Cost of cultivation refere tae toiasl expenses
involved in the cultivating of one hectare of rubber.
Cost of cultivation is caloulated yearwise from 1st to
12th year of planting because from 12th year ouwards

coste and returns were expeoted to be the same,

Cost of production

Cost of production is the cost for producing one
quintal of sheet rubber. Economic life span of rubber +v¢
is taken as 32 years (George and Joseph, 1973). fapping
starts from the eighth year. Expenditure for the first
seven years were compounded and distributed among 25
years from eighth to 32nd, in proportiion to tne yield
obtained in each year. For calculating cost of production
per quintal, returns from scrap rubber ie substracted from

the total cost of cultivation in each year.
Capital ductiv analys

Various methods are avallable to measure the capitial
productivity (Gittinger, 1976). The four methods used in
this study are (1) pay-back period, (2) Benefit~cost ratio,
(3) Net present worth and (4) Internal rate of return.
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1. Payback period

The payback period is a measure of the length of
time froam the beginning of & project to the iime net
benefite return the cost of the capital iuvestument.

2. Benefit-cost ratio

The benefit-cost ratio is defined ae the ratio

between thée present worih of benefits end thai of costis.

Present worth of bepmefitis
Benefit=cost ratio = resent worth of costs

Symboliocally,
n Bt
Bepefit-cost ratio = 427 (T+I7%

n ct
£, (1e1)

=1

3. Net present worth

The most straightforward discounted cash flow measure
of project worth ies net present worth, This is eimply the
present worth of the cash flow siream. Discounting was

done by adopiing the following formula,

n Bi-Ct

Net prepent worih {(HPW) = = —
t=1 (1+1)

where,

benerits in t%* year
Ct = coste in tth year
n total number of years of the project

I rate of interest (discount rate)

Bt
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The rate of interest used is 10 per cent wahich is
the marketl rate of interest on loug teram loaus,.

4. Internal rate of return

Another method of using discounted cash flow for
aeaeuring the worth of a project is to find ocut the dis~
count rate wnich just makes the net presenti worth of tas
casih flow egual to sero. This discount rate ies termed as
internal rate of return and it representis tine average
earning power of the money used in the project over the
project life,

Syabolically, Internsl rate of return is tnst

discount rate 'I' such tahat

n Bt=Ct

s 0
(1«&1)E

£
t=l
The value of 1 is determired by trial and error

aetaod.
Reaguroé$3tf;c;enoz

A linear production function was worked out to
evaluate the influence of the following factore on yieid.
The factors coneidered were age of the plauntation, labour

daye, quantity of fertiligzer, coet of plant protectioun
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arid holding size. It can be represented as:
Y= b0 + b1x1 + b212 + b3x3 + b4x4 + b‘jx.5
Where,

Y = Gross income (Rg) Pev Ye¢2~

Age of the plants (years)

»
-
]

labour (ian days) pcv vea~
Fertilizer (kg)  ®rvea~

Ny

= Plant protection (Re) =/ 74+~

X5 ® Area (acres)

Bys b2, b3. b‘ and b5 are regreseion coefficients.
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GENERAL ECCNOMIC AND SOCIAL CONDITIOHS OF
TiHE SAMPLE

To obtain a background information anout rubber
grovers, family details of the easmple oultivatiore were
studied,

Educetion

Illiterate farmers were totally absent among the
selected sample families. Of tae total, 49 per cent of
the respondents were educeted in colleges, 28 per cent
upto high school and 14 per cent were educated upto middle
school., A distribution of the respondents according io
their educationel statue is given in Table 5.1, A break
up among the villages showed that 55 per cent of the
respondents in Puliyannoor were college educated followed

by Lalem and Karukachal having 50 per cent each,

An analyseis of tne educational status of ihe res-
pondentis family showed thati, out of the total of 589 indi-
viduals, 12.73 per cent were aged below five years. Those
educated to the primary school were 25,13 per cent while
22.53 per cent were educated to the high school. Only 20,37
per cent of the total were found to have been in college.
The detailed break up of the educational etstus of tne
families is given in Table 5,2,
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Taole 5,1, Dietribution of the farmers according to

education
Name of Illite- Pr;mazy iddle Hign Colle;a Total
village rate School School School educa-
tion

Manimala - 1 4 6 9 20
(5,003 (20.,00) (30,00) (45.00) (100)

Puliyannoor - 1 3 5 1 20
(5.00) (15.,00) (25.00) (55.00) (100)

Lalam - 2 2 6 10 20
(10.,00) (10.00) (30.00) (50,00) (100)

Karukachal - 3 2 5 10 20
(15,00) (10,00) (25.00) (50,00) (100)

Puthuppally - 2 3 6 9 20
(10,00) (15,00) (30,00) (45,00) (100)

Total - 8 100

9 14 2 49
(9.00) (14.00) (28.00) (49.00) (100)

(Pigures in parentheses show percentagee to total)
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Table 5,2. Distribution of the respondents family
according to education

Name of 0=5 Pri- iiiddle High Under- Gra- Total
village (age group) mary school school gr:d— duate
uate
Manimala 15 29 22 27 17 4 114
(13.16) (25.44) (19,30) (23.68)(14,91) (3,50) (100)
Puliysnnoor 14 31 25 27 22 7 126
(11.11)  (24.60) (19.84) (21.43) (17.46) (5.56) (100)
Lalam 16 28 23 25 19 5 116
(13.79) (24.14) (19.83) (21,55) (16.38) (4.31) (100)
Karukachal 16 124

32 22 28 20 6
(12,90) (25.81) (17.74) (22.58) (16,13. (4.84) (100)

Puthuppally 14 28 21 26 16 4 109
(12.84) (25,69) (19.27) (23%.85) (14,.,68) (3.67) (100)

Total 75 148 113 133 94 26 539
(12.73)  (25.13) (19,19) (22.58) (15.96) (4.91) (100)

(Figures in parentheses show percentages to total)

Occupa tion

Moat of the farmers in the sample had more than
one ooccupation. Classification of the respondente based
on the number of occupation is given in Table 5.3. It was
observed that only 16 per cent of the total respondents
depended on agriculture alone, while 51 per cent

found employment elsewhere along with agriculture and
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25 per cent engaged in business and eight per cent were

engaged in all tne three oocupaiions.

Table 5.3. Classification of the respondents according
t0 oocupation
Neame of Agricul: Agrioul- Agriocul- Agricul- Total
village ture ture + ture + ture +
alone service business services+
business
danimala 4 9 6 1 20
(20,00) (45.00) (30,00) (%.00) (100)
Puliyannoor 2 1 5 2 20
uidy (10.,00) (55.,00) (25,00) (10.00) (100)
Lalan 2 12 4 2 20
(10.,00) (60,00) (20,00) (1C,00) (100)
Karukachal 3 10 6 1 20
(15,00) (50.00) (30,00) (5.00) (100)
Puthuppally 5 9 4 2 20
: (25,00) (45.,00) (20.,00) (10.00) (100)
Total 16 51 25 8 100
(16.00) (51.00) (25,00) (3400) (100)

D W o - o

(Figures in parentheses show percentages to total)
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A classification of tne respondents coneidering

their major sources of inocome wae also made,

pution is given i1 Taole 5.4.

The éistri-

It was observed tnat

47 per cent of the total respondents nave agricuiture as
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their primery occupation. Employment was the primary
occupation of 33 per cent and business for 15 per cent of

the total respondentis.

Table 5.4. Classification of respondenis according to
their major sources of income

Name of village Agrioul- Service Business Total
ture
Manimals 9 7 4 2C
(45,00) (35,00) (20.00) (10¢)
Puliyanuoor 9 9 2 2C
(45.00) (45,00) (10,00} (100)
Lelam 9 8 p) 20
(45.00) (40,00) (15.00) (100)
Karukacnal 10 6 4 20
(50,00) (3C.00) (20.,0C) (100)
Puthuppally 10 8 2 20
(50,00) (40,00) (10,00) (1C0)
Total 47 38 15 100
(47.00) (38,00) (15.00) (100)

- o oo - - D D S T S G G i S G . S G G e T S G T S S G S G

(Figures in parentheses show percentages to total)

Fam ze

An enalysie of family eize of respondernis showed that
51 per cent of the total familiee come under the eige group
having 3 to 6 members. The families having 6 to 9 members
were 34 per cent of the total, Classification of respondei.is

family according to different size group is shown in Taole 5,5,
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Table 5,5. Distribution of the respondents according to
the size of family
Neme of 1% 3 3tb 6 to9 above 9 Total Average
village members members members members house- sigze of
holds family
Manimala 3 1" 4 2 20 5.70
(15,00) (5%.00) (20,00) (10.00) (100)
Puliyannoor 1 9 8 2 20 6.30
(5.00) (45.00) (40,00) (10.00) (100)
Lalam 2 1" 6 1 20 5.80
(10,00) (55.00) (30.00) (5,00} (100)
Karukachal 2 8 9 1 20 6.20
(10,00) (40,00) (45,00) (5.,00) (10G)
Puthuppsally 1 12 7 - 20 5.45
(5.00) (60.,00) (35.00) (100)
Total 9 5 34 6 100 5.89
(9.00) (51,00) (34.00) (6,00) (100)

Y D D G e > Y G T e W S . W

(Pigures in perentheses show

- Y W - e

percentages to total)

In all villages, the highest proportion of the famjilies

cone under the sige group with 3 to 6 members,

Puthuppally

has 60 per cent, followed by Manimala and Lalam with 55

per cent each,

nine.  mambders.

Age and sex

Puthuppally has no family having usore than

The respondentis had a mean family size of 5.89.

The distribution of the sample families according to

age showed that 53,80 per cent of the members were below
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14 yeare of age and 9.85 per cent in the age group of 50
and above. According to the 1971 census, the percentage
of population in the age group 14 to 59 was 53.51. If
this oan be considered as the work force, the perceitage
of dependente were 46.49 (Government of Kerala, 1377).
Similar comparison lo the samaple farmers indicates that
the proportion of dependents (ie., in the age group O to 14
and 60 and avove) were found to be higher. The proportion
of mele and feamele among total members were 61,63 =zd
33.37 per cent respectively. The distribution of family
memberes of respondents according to age and eex is ygiveu

in Table 506.

Area under ruboer

Distribution of the selected farmere accordiug to
area under rubber is given in Tsble 5.7. Among the toisul
respondente 35 per cent nad an area under rubber between
0.5 to 1,0 hectares and 24 per cent between 1,0 to 1.%
hectares, Holdinge above 3 nectares were only 4 per ceut

of the total.



Table Y.6. Clascification of respondentis’ family according to ege a:d cex
...... Age group (years)
Name of -
vulage 0 to 14 14 to 59 60 and above Toval Total
idale Female dale Female Hale Femsale dale Fenale wembers
danimale 39 22 25 17 38 3 72 42 114
(34.20) (19.23) (21.93) (14.91) (7.02) (2.60) (63.16) (36.84) (100)
Puliyannoor 42 27 25 18 9 5 76 50 126
(33.30) (21.43) (19.84) (14.23) (7.14) (3.97) (60.32) (39.68) (100)
Lalam 38 24 26 18 7 3 71 45 116
(32.76) (20.69) (22.41) (15.52) (6.03) (2.59) (61.21) (38.79) (100)
Karukachal 40 26 27 18 8 5 75 49 124
(32.26) (20.97) (21.76) (14.52) (6.45) (4.03) (60.48) (39.52) (100)
Puthuppally 33 21 24 16 7 3 69 40 109
(34.86) (19.27) (22.02) (14.68) (6.42) (2.75) (63.36) (36.67) (100)
Toial 197 120 127 87 39 19 363 226 589
(33.45) (20.3%) (21.58) (14.77) (6.62) (3.23) (61.63) (38.37) (100)
(Fizures in parentheses show percentages 1o itotal)
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Table 5.,7. Distribution of the selected farmers according to area uuder rubber

e S S W G B T T D> B T Gl G2 G D - e @ - - - -

Hame of willage Below (0.50 1.0 1.50 2.00 2450 above Total
0050 to to to to to 3000
(ha) 1.00 1.50 2.00 250 3.0C
(ha) (ha) (ha) (ha) (ha) (ha)
daninala 1 8 6 1 - 1 20
(5.00) (40,00) (30.00) (5.00) (15.00) (5.00) (100)
Puliyannoor 2 7 4 4 1 2 - 20
(10.06) (35.00) (20.00) (20,00) (5.00) (10,00) (100)
Lalanm 3 8 4 - 2 1 20
(15.00) (40,00) (20.00) (10.00) (5.00) (10.00) (100)
Karukachal 2 6 5 3 2 1 1 20
(10.00) (30.00) (25.00) (15.00) (10.,00) (5.00) (5.00) {(100)
Puthuppally 1 6 5 5 2 1 - 20
(5.00) (30.00) (25,60) (25,00) (10.00) (5.00) (100)
Total 9 35 24 13 10 5 4 100
(9.00) (35.,00) (24.00) (13.00) (10.,00) (5.00) (4.00) (100)

(Figures in parentheses snow percentages 1o total)

od
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COET OF CULTIVATION

Being a perennial orop, the costs for rubber cultiva-
tion are inourred over & period of time. A practical
difficulty is noticed in obtaining the correct informa-
tions on ithe spendings made much earlisr to tae data
collection for this study. Moreover, ii is alilso observed
that the cosis of inputis nave iicreased Lo a considersoile
proportion. Often the increaseé in costis are more than tine
normel discount rate. idence, an atiempt is made 1o present
the cost of cultivation as it would have been incurred in
1980-81-For thie, inuformatiion were gathered on ine guantitics
of the verious inputs applied by the sample cultiivators
during the different years from planting iill date, ie.,
for 12 years. The inputs used were tabulated and the per
hectare requirement of the different inputs for the various
years of cultivation nave been worked out., The inpute were
valuated at the rates existiing in the councerned zone cduring
1980-81. Interest on working capital hae noi beexn included
in these calculatione. This exercise would present an
idea of ihe cost for undertaking cultiveiion of one hectare
of rubber and the cost that a farmer would incur at tue
present coet of inputs for 12 years. The cost figuree for
tne district have peen arrived at, after allowing weightage

for the srea. Total coest of caltivating one nectare of



42

rubber for 12 years is presented in Table 6,1, (Fig.4).
The jtemwise distribution of the costis for the various
years for Zone I, Zone Il and the district have been
shown in the Appendix 1I.

Table 6.1, Coet of cultivation of rubber for 12 years
per hectare (in Re)

Year Zone I wone II District
1 4139 3882 4087
(14.52) (14.04) (14.43)
2 1017 1102 1034
(3.57) (3.98) (3.65)
3 1076 994 1054
(3.76) (3.59) (3.73)
4 1239 1114 1210
(4.35) (4.02) (4.27)
5 1227 1191 1218
(4.31) (4.30) (4.31)
6 1270 1172 1249
(4.46) (4.23) (4.40)
( 1204 1172 1198
(4.22) (4.23) (4.23)
8 3486 3355 3450
(12.23) (12.12) (12.18)
9 3383 3343 3337
(11.87) (12.07) (11.95)
10 %429 3379 %418
(12.0%) (12.,20) (12.06)
1 3498 3466 3493
(12,27) (12.52) (12.33)
12 3533 3514 3530
(12.40) (12.69) (12.46)
Total 28501 27691 28332
(100) {100) (100)
(Figures in parentheses show percentages Lo total)



Fis 4 - YEARWILE DISTRIBUTION OF THE COST OF CULTIVATION
PER HECTARE OF RUBBER FOR THE DISTRICT (IN Rs)
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Expenditure was the highest during the firet year
of planting peing 14.52, 14.04 and 14.43 percentages
respectively for Zone I, Zone 1l and the district of the
total for 12 years. The anigh cost during the firsi year
of cultivation was because of preparatory cultivatiosu,
cost of seedlinges and plenting. There was only a marginsal
difference in tne proportion of the distribution of cosis
in different yeare between ine zones and the district.
Total expenditure for Zone I was estimated ito ve Re.2u501,
which was 2.9 per cent aigner than that of Zone II. The

saae for the district weae Rs.28332,

& compsrison of the expeuditure for tae different
items for wvurious years has been amade aeparate%j.Tanle
6.2 shows the expenditure ou human labour for 12 years per
hectare. Expenditure ox humaxn labour was the nignest iu
first year of establisiment of the crop (first to seventn
year). Thie wae due to the hign use of labour for cleariug
the field, terracing, making pits and plenting. Labour coetl
for the firet year was vbout 1.4 per centi higner iu Zone I
than that of Zone Il. From the 2nd year ounwarde upto seventa
year lebour was utilized for weediny and fertilizer ap-lica-
tion alone. ILabour cost per nectare was found to be more
or lese same during tnat period in tne two zones. Froam
the eighin year onwards cost of labour was more since it was

utilized for tapping. The proportion of laovour cost i:.



different yeare from eignth to 12tn year did not differ

much in zones and between the two zones.

on labour for Zone I was 5.41 per cent higher than that of

one 1I. This is because of the higher wage rate prevalent

in the former zone.

Total expenditure

Taole 6,2, Expenditure on human lsbour per
hectare (in Rs)

Year sone I Zone 11 District

1 2142 1883 2088
(14,67) (13.59) (14.44)

2 280 255 275

(1.92) (1.84) (1.90)

3 249 221 243

(1.71) (1.59) (1.61)

4 237 222 232
(1.62) (1.60) (1.61)

5 232 209 227

(1.59) (1.51) (1.58)

6 231 201 225
(1.58) (1.45) (1.5%)

7 23% 207 22y

(1.60) (1.99) (1.58)

8 2205 2106 2185
(15.10) (15.22) (15.11)

9 2210 2128 2205
(15.14) (15.38) (15.29)

10 2183 2133 2173
(14.95) (15.40) (15.03)

1 2198 2141 2186
(15.05) (15.49) (15.12)

12 2201 2143 21893
(15.07) (15.47) (15.14)

Total 14601 13851 14456

(100) (100) (100)

TP N W S S P T G T G A i G Ghe G

- - e e

Y S > S o S - - — -

(Figures in parentheses show percentages to total)
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Purchase of seedlings was during the first year. lhe
cost per hectare was Rs8.775, Re.754 aud Re.771 resgectively
for Zone I, Zone Il and the district., Tals included tne
expenditure on transportiing the seedlings also, Cosi of
seedlinge for gap filling nae been included under misce-

llaneous expenses for the gecond year,

Bxpenditure on fertilizer from iane year of planiing
to the 12th year is shown in Table 5.3. Lxpenditure owu
fertilizer included the cost involved in transporting it
from tne dealer, Total expenditure on fertilizer for
Zone 1 was 2,39 per cent higner thai that of Zoue l1I. Iais
may pe due to the higzher trausportation cost. There was
not much difference in ithe proportion to the toizl expen-
diture for tne item for the different years i1 Jone I,
Zone Il and the district.

Expenditure on plaunt protection per heciare from
first year of planting upto 12th year is presenied i
Table 6,4. BExpenditure on plant proiection iucluded tue
cost of chemicale, applicution, hire caasrges of eguipment,
expenses on watering the young seedlings, shading =1d paint-
ing the seedlings wiih lime and copper sulphatie., Ihe expen-
diture on plant proteotion was found to be une anighest in ilae
first year for the zonee und the district whicn was akound

13 per cent of ihe total expenditure on this iteu. Tne nigu
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irvle 6.3, ixpenditure on fertilizer per hectare (in .e)

Year ‘one I cone 11 bistrict
1 434 451 4317
(7.24> (7.71) (7.33)
2 231 35 205
(4,35) (6,125 (512}
3 430 409 465
(3.01) (6.99) (7.80)
4 . 929 466 - 911
L10L.00) (7.96) Cle )
b 555 507 L00
(3.76) (3.677 {(2.53)
b6 570 513 290
1 532 562 U39
(d.&.“) (‘9.61) \9064}
G 511 523 L
(Be53) (8.94) (3e62)
3 437 510 494
(5.13) (3,85) (3479)
1G 433 511 437
(3.23) (3.73) (Ge34)
11 5043 Het 511
(de48) (5.90C) (a7
12 =01 512 203
(3436) €3.75) vIedd )
“otal 5491 5591 4302
{100) L100) L1uG
(Figures in parentneses show perceunisges to toial)



“able 6.4, oxpenditure on plant protection per
nectare (in Re)

S o G W -G ot G G WD B> G G G G W S W G G BTG G I TUS G S S P T GID G T G GEG TP A A G AU B B G G G G A G Ges T P G

Year wone I wone 11 bistrictu
1 506 514 0o
(13.29) (13.02) (13.19)
2 ALY 220 132
(4.03) {5.53) {(4.99)
3 213 271 17
(5.%6) {97 (Ye03)
4 206 293 °c4
5 254 342 236
(7.41) (65,70) (7.69)
6 345 332 342
(9000) (5045) (@009)
7 320 233 312
(4.36) (7.20) {510)
8 313 271 309
(3.33) (6.90) (0e02)
9 - 310 320 312
(&009) (J.14} (0010)
10 345 331 342
(9.00) (2.42) (5e89)
11 330 377 230
(9.92) (3.60) (9.37)
12 416 416 417
(10.91) (10.99) (10.03)
Tousl %331 3930 3391
(100) {100) C1oU)

- T G D W o B P G A T W R G G e G G50 Gue S (I IS SR S B S G I G (N D S LD GUS A G S0 A SR S G e e G . G T M e -

(Figuree in parcintheses show percentinges 1o total)



43

expenditure in the first year for this item was due 1o
shading and watering the seedlings in addition to caewuicni
spraying. The expenditure wae avout five per ceni in tae
second year and was found to increase during the subsecuenti
yeare due to ine increased requirement of chemicul and
lebour. Tolal expenditure on plent protection for 12 years

has been 2,58 per cent nigner in Zone II thai lone 1.

Bxpenditure or certain items were incurred ouly irouw
the eighth year onwards, like the expenditure on tappins. and
processing materials and expenses on rolling o sgueeze out
water. Coet of tapring and proceseing muterisls are ol
two types - recurring costes for e cup, asnger, acid aund
tepping knives end non-recurring cosis on éisies and bucxketis,
Recurring cost for ihe different years are presentied i
Table 6,5, It was found to be iucreasiiy every year for tae
zoues and e district, Tnis wae due to the ilcreuse in Lae
use of acid. 7Total expenditure was 3,02 per cent more for
Zone 11 uwen tnat of Zone 1, since more of tnese muterials
were required as tne latex production in Zone Il wae aore,
Buckete cnd dishes are needed for colleciing tne latex rnd
processing. oxpenditure on tneee items were estim:.ied o wve
8,101, ip.124 and Re.106 respectively for votli wie gones

snd ithe dietrics.
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Table 6,5, Expenditure on the tapping and processing
materials (recurring expenses) per heciare

(in he)
Year one 1 Zone 11 Distrioct
8 143 139 143
(17.06) (15.98) (16.92)
9 159 161 159
(18.97) (18.51) (15.82)
10 175 175 175
(20.88) (20,11) (20,71)
11 180 187 182
(21.438) (21.49) (21.54)
12 131 20s 156
(21.60) (23%.91) (22,01)
Total 338 3870 545
(100) {100) (100)

GRS A G B G G0 S e G G T P S T TS T S N B S YA G G GRS ST RS Y B e S T B G R G S SR G G NS OU She GEe AU W T AP GUE SUS MOr WP MNP WA G B e

(Pigures in parentneses show percentages to total)

Rolling charges per hectare for the zones aiid ihe
district uve presented irn Table 6.6. Tne sawme nas beewu
found to lnorease every year as was expected. The payment
for comnverting the latex into sneets was made ii. Kiud.

Two days production of lziex per year wag paid annuslly

for tae entire produce.
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Table 6.6, LExpenditure for rolling latex from a
hectare (in Re)
Year Zone 1 cone Il District

8 74 71 73
(14.61) (14.12) \14.46)

9 97 97 97
(19.17) (13.28) (19.21)

10 109 109 109
(21,54) (21,67) (21.58)

11 113 113 113
(22.33) (22.47) (22.33)

12 113 114 114
(22.33) (22.47) (22.%4)

Total 506 504 506

(100) (100) {100)

- W e

- A G AT G BT T s SN GNP SIS S G VA VI B TR T D W IS W R . GBS W e Y G > O

(Figures in parentheses siaow percentages to total)

Tue coet for tools and implemente for laud prepara-

tion occurulin the first year.

wae found to be Re.164 in all the cases,

and maintenance of the existing ones were found to incur

Bxpenditure on unis ivem

Replacement

Ke.46 for Zone I, Re.53 for Zone 1I and Rs.47 for tue

district in each year from tne second.

Tax includes both the land revenue at lne raie ol

two rupees per acre and plantation tax 21 the rate of

Re 20 per acre for holdings in excese of one hectare .
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Tax was found to de Re.19, Re.18 anud Rse.19 respect ei& for

both the zones and the districi,

All other expenditures werse iaken as miscellaneous
expenditure and is presented in Table 6.7. iliscellaneous
expenditure was fowid to be the nisnest in second year,
since 1t included expenditure on gap filling, estuaolishiaeni

of{ covercrop, etc.

Iable 6.,7. Expenditure on wmiscellaneous items
per hectare (in Rs)

Year Zone 1 Zone 11 District
1 99 105 10¢
(1C,31) (12.47) (10.80)
2 136 198 196
(20.42) (23,53) (21.17)
3 69 62 67
(7.19) (7.36) {T.24)
4 132 62 117
(13.75) (7.36) (12.6%)
5 61 62 61
(6.35) (7.36) (6.53)
6 59 55 95
(6.15) (6.53) {6.26)
7 54 49 53
(5.63%) (5.82) (5.72)
8 68 48 54
(7.08) (5.70) {(5.8%)
9 5% 48 54
(5.73) (5.70) (5.8%)
10 5 | 49 56
(6.15) (5.82) (6.0G5)
11 54 53 55
(5.6%) (6.29) {5.94)
12 54 51 25
(5.63) (6.,06) (%34)
Towal 960 042 926
(100) (100) (1060)

D D U s Gty G G S G B G S S G S Y dme U T U G PR A TSI GUD GNP G W R B B G T GV G D R N G S G SR S G G Ve o S G e SN W g b A SEn G

(FPigures iun parentieses saow percentazes to total)
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Itemwise break up of the total cost of cultivation
till the period of yield stabilization is shown in
Table 6.8 (Fig.5). It may be seen from tne taole that
the largest claiment of the total cost for 12 years in all

the cases was human labour accounting for about 51 per cent.

Table 6,8, Itemwise break up of the total cost of
cultivation for 12 years (in Rs)
Itens Zone 1 Zone 11 District
Human labour 14601 13851 14456
(51.23) (50.03) (51.02)
Seedlings 775 754 771
(2.72) (2.72) (2.72)
Fertilizer 5991 5351 5962
(21,02) (21,13) (21.05)
Plant protection 3831 3930 3851
(13.44) (14.20) (13.59)
Recurring costis 838 870 845
(2.92) (3.14) (2.98)
Non-recurring 101 126 106
coste (0.35) (0.45) (0.37)
Rolling charge 506 504 506
(1.78) (1.82) (1.78)
Tools and 164 164 164
Haintenance of
506 583 11
tooles and
implements (1.78) (2.11) (1.c4)
Tax 228 216 228
(0.80) (0.78) (079
Miscellaneous 360 342 326
(3.37) (3.04) (3.27)
Total 28501 27688 23332
SR, 41,2 S (100 (100)
(Figures in parentheses show percentages to total)



FiG:5 - iTEMWISE TOTAL COST OF CULTIVATION PER HECTARE
OF RUBBER FOR 12 +EARS FOR THE DISTRICT (IN Rs)
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Expenditure on fertilizer accounted for little over
21 per cent wnile plaut protection around 14 per ceut,
For all tne other iiems tne expenditure was found to be

below five per cent.

Rubber starts yielding from eighth year aud e
yield sisbilizes from 12th year. It would be of interest
to understand the nature of expeudiiure st these {wo yeurs,
The expenditure for ine eighth year and the 1Zin year are
presented in Tables 6.98 and 6.9b respectively. .ane cosi
of estublishment snown in tne tavle refers to tae portion
attributed for that particular year from tne total cost
incurred upto the eightin yesr. 1t nas veen aportioned i

proportion to the total return for 2% years (& to 32).

It mey be obeerved from the tables itnat tae cosi of
estaodlisnnent was nigher for the 12th year ianau for tane
eignth in absolute terms as well as & proportion to totzl
expenditure for that particular year., All the olner iteas
of expenditure recorded similar pattern of cosi for botia
the years, Returns for tne 12th year in all ine cages
both in terms of quantity and value were more tiau taat for

the ejighth year.
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Tavle 6.9a. Cost and returns for otn year (in na)

- - _— - - - o - . -

Items
...... Zone I _____Zone II_ _ District_
« C 297 233 291
A. Cost of establishment %/, (7.34)  (T.34)
B. Itemwise expenditure
during the year:
Human labour 2205 2106 2135
(55.00) (54,68, (55,12)
Fertilizer 511 523 514
(12.75) (13.57) (12.97)
Plant protection ¢ 319) (271 ) (309
T.95 T.03% 7.80)
daintenance of tools 46 53 47
Tax 19 ﬁ1b . 19
(0.47) (Te4T) (0.47)
c. Tapiing and prooessing
costlel 143 139 143
N e 4
“*Non-recurring costs (5 oo (3.22)  (3.67)
Roll charge 74 71 73
e (1.85) (1.54)  (1.84)
i#iscellaneous 68 46 54
(1.70) (1.25) (1.36)
Interest 226 217 223
(5.64) (5463) (5.63)
Total 4009 3855 3964
_100) (100) £100)____

(Figures in parentineses snow poroentages to total)
* Recurring costs includes the cost of caemical, cups,
nangers and tapping knives,
** Non-recurring costs includes the cost of buckets and disies.

- - -

_ Returus 5
___ Zone 1 “Zone 11 Disirict
Q t alye i lue 1 Val
Y DAL RV TRl penpiv el
Sneet 536 6429 518 6211 5%2 631373
Secrap 124 805 131 352 125 515

Total value 1234 7063 7198
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Table 6.9b. Cost and returns for 12th year (iu Rs)

- - - -

Itemse
- Zone I __ Zoue 11 _____ District _
A, Cost of establish- 476 453 466
ment (11.21) (10.78) (11.00)
B, ltemwise expenditure
for ihe years ,
. 2201 2143 2189
Humen labour (51.81) (50.98) (51.69)
Fertilizer 5G1 512 503
(11.79) (12,18) (11.88)
Plant protection 418 416 417
(9.54) (9.90) (9.86)
slaintenance of :
46 53 47
tools and imple- .
nenis (1.08) (1.26) (1.11)
Tax 19 18 19
(0.45) (0.43) (Ced5)
C. Tappring and
proceesing costss 181 205 186
*fecurring costs (4 ¢ (4.95) (4.33)
ifolling charges 1% 114 114
(2.50) (2.70) (2.69)
discellaneous 54 50 55
(1.27) (1.13) (1.30)
Interest 239 237 239
(5.63) (5.63) (5.6%)
Total 4248 4204 4235
- - _£100) €100) L0

(Figures in parentneses sinow perceniages to total)

*Recurring coets includes the cost of chemical, cups,
hangers and tapping knives.

W D SIS T G B Y G A NSNS I S G U G G . O

Returns

Zone 1 Zone II District
wuantity Value Quantity Value Quantity Value
] Cegd ¥ (Re3” )™ (Rede Ckg)™V (e
Sheet 807 9691 318 11012 85% 10224
Scrap 177 1147 218 1417 105 1204
Total value 10838 12429 11428




Coneidering the cropcycle of rubber ae 32 years,
the cost and returns per hectare for the zones ené the
district for the entire period has been worked out and
presented in Table 6.10. IV has been assumed tnat wie
cost from the 13th year to the 32nd as being tne same,
It has been observed that the yield of rubber would
decline from the 29th year to the 32nd in the reverse
order of ite improvement from eightn to the 12ia year.

o6



Table 6.10. Cost and returne per hectiare for a crop cycle of rubber (in Rs)
Cost o Returns
Year Zzone 1 Zone 11 2§i;t ~one I Zzone II District
Cheet Scrap Total ©Saeet Scrap Total Sheet Screp Total

1 4139 3889 4087 - - - - - - - - -

2 1017 1102 1034 - - - - - - - - -

3 1076 994 1058 - - - - - - - - -

4 1239 1114 1210 - - - - - - - - -

5 1227 1191 1218 - - - - - - - - -

6 1270 1172 1149 - - - - - - - - -

1 1204 1172 1198 - - - - - - - - -

3 3436 3355 3450 6429 805 1234 6211 352 7063 0363 815 7198
9 3333 3343 3387 7808 940 8742 8049 976 9025 1859 944 8803
10 3429 3379 3418 9138 1062 10200 9294 1139 10493 3171 1091 10262
1 3498 3466 3493 9577 113 10715 9981 1214 11195 9660 1100 10760
;g o 353% 3514 3530 9691 1147 10833 11012 1447 12459 10224 1204 11420
29 3533 3514 3530 9577 1138 10715 9381 1214 11195 9660 110C 10760
30 3533 3514 3530 9138 1062 10200 3294 1199 10493 3171 1091 10262
31 3533 3514 3530 7308 940 8748 8049 976 3025 7859 944 8803
32 3533 3514 3530 6429 309 7234 6211 352 7003 6383 415 7133
32 - - - - - 24000(a) - - 24000(a) - - 24000(#)

S s . B B . > TS e W A WD G e DO IR W B s W53 T WS G . U e T G TP SO W B (R G G Y e S S Ul e A G U W G G SR Gl G WS G G R e - GG . G A B A R S D G T i S P W A S A W IS . VS Gk S D W U Spue W W S W P W B W S W S

(a) -._Salvage value
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COST OF PRODUCTION

The coet of production of ruboer has been worked
out as the cost involved in producing one quintal of
eheet rubver. In the computations tne acitual expenditiure
incurred by the sample culiivators were counsidered. Ine
econoaic life of rubber has been taken as 32 years
(George and Joseph, 1973)‘with a period oY 29 yeare avai-
laple for tapping. The total cost of estuolisnuent (ior
seven years) has bheen compounded to tne eignin year,
Proportional alibcation of this amount nas beein made to
the cost for the succeedinyg years iu proportion 1o the
yield obtained in the respeciive years, Gince a stabiliged
yield is expecied from the 12th year to tne 28ta, it neas
not been repeated in the table, 4 decrease iun tae yield ie
observed from the 2dth year to ine 32nd. lence, tne cost
of production per quintul for these years are saown separaie.
Table 7.1 represents tne cost of production per guintal of
sheet rubber from the eigntn to ne 32nd year, The tadcle
aleo includes the coet of cultivation and ine quantiiy of

sheet rubber produced.

Along with sheet rubber, ssme quantity of scrap
rubcer is also obiained. In order to estimate tne toial
cost of sheet rubver, the vzalae of scrap rubver was deducied

from the total cost.



Table 7T.1. Cost of production per quintal of sneet rubber (in Rs)

- - - - . S0 s e G A G SN M ST S G T G S P GRS W G S G S G PP G RS SR S T G - o - — -

Cogt of cultivation Production Cost per quintal
(quintals)
Year
Zone 1 Zone I1 District Zone 1 Zone 11 Dis~ Zone 1 Lone 11 Die~
trict trict
8 2262 2334 2277 5.36 .18 He32 422 451 428
9 2129 2284 2140 6.51 6.71 5.55 327 340 327
10 2363 2034 2272 7.62 T.T4 7.64 310 263 297
11 2333 - 2122 2306 T7.93 Se32 85,05 299 255 286
12 to 28 2552 2083 2432 8.07 9,16 GeB1 316 227 293%
29 2633 2242 2529 T.98 Se32 8.05 330 269 314
30 2768 2344 2657 7.62 T.74 7.64 363 303 348
31 283%9 2627 2773 6.51 6.71 6.55 436 392 423
32 2993 2725 2936 5.36 5.18 532 559 526 552

- - o -— - - o e e e - - e -

e]=
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A marginael change in the cost has beewn recorded
from eighth to the 12th year., The nigner costi noticed
for the years 29th to 32nd is a result of tae decreasse in
returns from scrap rubber. The cost per guintul of ruboer
for the period from eighin to 12ta showe that it is nighest
for ihe eightn year (Rs.422, Rs.451 and Res.428 respeciively
for Zone I, Zone II and the district). The saue was found
to decrease for the subsejuent years till the 12ia and
remsined more or less ithe ssme for tne rest of the period,
ti1ll the 28th year (He.316, H8.227 aund He.293 respectively
for Zone 1, Zone 1l and tne distwrict). The cosl per
quintal snowed an increassin: trend for tne period from
29ta 1o 32nd year.



CAPITAL PRODUCTIVITY AND RESOURCE
USE EFFICIENCY



CAPITAL PRODUCTIVITY AND RESOURCE USE EFFICIENCY

Rubber has a long gestation period and cousideraonle
investmente are mnade for over several years before tae
orop starts to yield. The returns are spread over a loug
period, The wortniness of iuvesiuente on sucn a crop aes
to be evaluated taking into comnsideration ine ioial period
the crop is in the field. An attempt ie made here to
measure tne produciivity to capital., Four measures of
czpital productivity are coneidered. They ere (1) payback
period, (2) Benefit-cost ratio, (3) Net present worth and
(4) Internal rate of return., Capital productiviiy analyeis

oringe out a measure of tne efficiency of returiis obtained.

1. Payback perjod

Payoack period is an undiescounted measure of tae
worthiness of an endeavour. It measures the efiiciency
of cultivapion by indicating the period within winich ihe
returnsw)f;%eet the investaents. The two drawbackse attri-
puted to tnhis measure are (1) it fails to cousider earnings
after the payback period, (2) it fails io teke iwnto couei-
deration differences in ine liming of proceeds. 7Thne payback
period for the two zoxes and the district are saowi below,.

Zone 1 - 9453 years
Zone II = 3+43 years
District - 3,51 years
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The otner three methede, vigz., Benefit-cost ratio,
Net presenti worth and Internal rate of return are dis-
counted aneasures of investaent worth. Usiliy a suitadle
discount rate, the investmeni is reduced to tne present
value, The returne are also similarly discouwnted. Tue

stream of costis aud beneiits are ihen compsared.

2. Beneflt-cost ratio

The benefii-cost ratio indicates ihe returns on a
rupee of investmernt., All costies have been discounted tc
the present value gnd coapared with discounted vglue of
venetits. £, semt-bensfit ratlo greater tham unity is
considered worthwhile., The benefit-costi ratio for the

zonem and the dietrict is shown below.

Zone I - 1-96
Zone II - 2,21
District - 2,04

48 these ratios are greater than unity, tane invest-
men:te are economically justified. The benefii=-cosi ratio
in Zome 1I is 12,75 per cent more than that of Zoune I.
This can be atiributed both to the low cost of cultivation
ap well as the nizher yield in this zone.



63

3. Net present worth

Net present worth iries to project an idea of tne
feasibility of cultivatiou. Here, bolh the cost and tae
benefits were discounted at an opportunity cost and these
two were compared. A positive net present worin is con-
sidered as 8 wortawnile inveetuent. The present wortn of
a8 hectare of rubber cultivation for tne iwo zoues and uluie

district were found to be as follows.

Zone I - R8.23747
zone II - Ke.29255
District - Re,25597

The net present wortn was positive in boih ihe zones.
It was Re.5508 (i.e., 23.19 per cent) more ir. “ore II il.un
it of Tone I. The advaniage of net present worth measure
as coumpared with benefit-cost ratio is that, computatiion
procees for netting out tne amounts shall be started at any
point of time,

4. Internal rate of return

Internal rate of return is another metuod of using
discounted casn flow for measuring the wortih of iuvestuentis.
The internal rate of return for the investment ies that

Present wowih of

discount rate which nullifies ihe caeh outflows aud inflowe.

It represente the average sarning power of aoney used in



cultivation over itis projected economic life. OSiuce tlae
internnl rate of return method involves complicated trial
and error calculations, the nei present worih metiod is
usually preferred to., However, tne internal rate of
return has an advantage over the other, thatl lane returns
ol investuents are expresesed as a perceniage. Tne iniernsl
rate of return for the two zones and the district are as

follows.

Zone I - 23,70 ‘ !
Zone 1I - 25.35
District - 24,20

The computation of the measures of capital producti-

vity ¢S shown in Appendises III, IV amnd V.,

A compsrison can be made between the two zoues,
Zone 1 wihich is predominantly hignlasud and zone 11, predo-
minantly midland. Rubber cultivation was initiated ixn
highlande and was introduced to midlande later., All the
four measures of capital productiviiy discussed avbove indi-
cated that the cult;ivation of rubber in tue midland (Zoue II)
wasadvantageous to the nighlend (Zone I)., It ie aiso oo~
served that the cost of cult}vauon in the midleunds per
hectare hae veen lesser manfiﬂulx,; highlande, probably duc
to nigh intenesity of worx resultaati of tne undulatidng nature
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of land in the highlands. The yield per hectiare in Zone 1I
has also been recorded to be higher than that of Zone I.
This may be due to the better utilisation of inputs in the
midland, while possibility do exist for a greater wastage

of inputs added due to heavy soil run off, water percolation
and other conditions prompted by the undulating terrain of
the highlands.

Resource use efficiency

Linear and loglinear production functions were tried
for the data and found that loglinear function was not
better than the linear function. The inputs taken into
consideration were age of the plantation (x1), human
labour (x2), quantity of fertilizer (XB)’ cost of plant
protection (14) and area (15) in that order. The partial
regression coefficients and their standard error§ multiple
correlation coefficient (R), coefficient of determination
(R2) and the F ratios, for the two zones were determined

and are presented in Table 8.1,

The coefficient of determination R2

explains the
proportion of variation of the dependent variable (Y),
explained by the independent variables., Eightythree per
cent in Zone I and 71 per cent in Zone II of the variations

in yield were explained by the independent variables.



Table 6.1, Pariial regression coefficientc, standard errors, multiple correclation
coefficients, coefficiont of deteraminstion und F ratios (aovsolute values)

- - - — - — -

Constant x4 12 13 x4 15 R R2 F
Zonme I 204.90  ~1.31 6.15 0.116  1.14 16.60  0.91  0.8% 53.67
. (243.08) (50.72) (2.03) (3.41)  (533.89)
Jome II  =1215.68  68.92 -10.28 -1.97 3.90 145.36  0.84  0.71  16.93 "
(1034.64) (72.96) (7.72) (7.37)  (1663.09)

-y @t o - -

(Figures in parentheses show standard errors)

*» Sienificant at 1% level

29
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Though the F ratios were found to be siguificent in
both the zones, none of the regression coefficiente were
significaut. Tais could be beQauee of the presence of
multicollineariiy. The eimple correlation coefficient
betweern, yield and area was 0,39 in Zone I and U.76 iu
Zone II, iaplying that 79 per cent and 58 per cexnt res-
peotively of the variation in yield in Zone I and icne Il
were explained by tne area alone. In otaer words, only
4 per cent of tne wvariatilon in Zone I and 13 per cent of
tne variation in Zone 11 of the yield were explained oy
the otner four componentis considered in addition to tue
contribution of the area., OSuch a major coniribution oy
area could be explained as 'yield increases in proportion

to ine area, if other factors remain constant’'.

In these circumetances it ie worthwhile tu consider
the regreseion of yield on the five inputie .on per hectiare
basis. The corresponding partial regression coefiijicients,
standard errors amultiple correlatiion coefficients, coeiii-
cient oi - 2termination and F ratios were determined and

presented in Taole &5,2.

ilere influence of other factiors through zre:z {s
eliminated. In Zone I end Zome 11 omnly 5%.9 per cent and
17.6 per cent respectively of une variations in yield were

expliained by the independent variables. Tnough } ratio was



Table 8.2. Partial regression coefficients, standard errors, multiiple correlation
itios (per hectare values)

coefficient, coefficient of determination and F ra

- G —— g - - -

Constant x4 X, 13 x4 xs
Zone 1 137.008 =322 8.82 0.541 0.934 -12.04
(70.43) (38.76) (1.89) (1.65) (38.89)

Zone II  285.05 -14.26 9.12 -0.696 1.380 11,12
(200.75) (64.93) (5.57) (4.34) (69.10)

- — - - — -

R® F
% %
0.559 13.70
0.176  1.45

(Pigures in parentheses show standard errors)

*acignificant at 15 level

%9



G2

significant for Zone 1, tne regression coefficiente were

not significant. Thie may, pernape, be due io tne presexnce
of multicollinearity. Age, fertilizer and plunt proteciion
snowed muchh variation in Zoue I, compared to Zoue Il. This
could be tne reason for the more explanation of tne wvariatiion
in yield in Zone I compared to Zone II. Iun Zone II, F was
not significant., This may be because, there may nol be

much variation in the inpute among tnemselves and there

could not be much variation in yield caused by tiose inpuis.
The variation in yield could also be attributea to many

other factors riot considered here such ap texture, &iructure
and reaction of soil, microclimate, type of planting materiel,

etc.,
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PROBLEMS OF SMALL GHROWERS

The study was also aimed at understanding the prooleams
of emall growers engaged in the cultivation of rubver. No

serious problems were reported by the respondents.

Non-availability of trained tappers was one of tae
problems suggeeted by tne farmers, Proper tapping has s o0t
a direct bearing on the yield and bark regeneration. ‘ine
trained teppers have been noticed to seek employmeut in

estates where the wages are higher.

Jdarketing of produce was found to be anoiher problea
faced by the small growvers., Abseunce of good roads snd nign
cosl of transeportation affect the merketing. wuwventinough
rubover marketing societies were functioning, only a very
few farmers were found to be utilising tue facility. Certain
amount of partiality ehown by these societly auunorities,
delay in making payments etc, preventsd the small growere {~om
utilising the facilities.

iloreover, there seeme to be no strong orgunisation
among the emall growers. They aleo opined that the facility
of availing subsidy would not benefit them since tne culti-

vation was in a sort of interplanied nature,



SUMMARY
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SUMMHARY

The present investigation on the economice of
rubber cultivation by small holders in Kottayam district
was undertaken during the year 1950-31. A sample of
100 small holders was used for this purpose, in iwo ‘
agro-climatic gones found within the district. Zone 1
wae hignland and Zone II was midland.

The salient findings of the investigaiion are

suamarised below.

1t was observed that all of the sample farmere were
literate, Almost all of themhad taken up more than one
ocoupation. Only 16 per cent of the total farmers was
pure agrioulturists. The highesti proportion (51 per cent)
of the sample families had 3 to 6 members with average
family sige of 5.89. iajority of the holdinge came under
the sige group of 0.5 to 1.0 hectare (35 per cent).

Data were collected for a period of 12 yeare from
the year of planting and most of cultivation per hectare
was calculated based on 1980 prices.

Total coet of cultivation for 12 yearse was found to
be is.26501 and Re.27683 for the Zoue I and Zoue 1l res-
pectively and the average for uihe district was Re,23332.
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The major item in the ocost of cultivation was laoour
constituting about 51,23 per ocent (i@.14601), 50,03

per cent (Re.13851), 51,02 per cent (ie.14456) of tae
total respectiively for Zone I, Zone II and the district.
During the pre-yielding period, labour cost was tne
highest in the first year of planting and was 14,52 per cent
of the total labour cost for first 12 yeers for Zone I,
14,04 per cent for Zone 1l and 14.43 per cent for tihe
district. From the second yeer, labour cost remained
more or less steady upto eighth year, From eighth year
onwards labour cost increased &d was about 15 per ceunt

of the total labour coet for the Zones and for tae disirict.

The expenditure on seedlings was K8.775, Re.754 and
Re.771 respectively for Zonee I and II and the district.
It was only 2.72 per cent of the total cost of cultivatiou.

Expenditure on fertilizer accounted for 21,02 per
cent (Re¢5991), 21,13 per cent (Ke.5351) and 21.0% per ceut
(Rs.5962) for Zone I, Zone Il and for the district res-
pectively. Plant protection accounted for 13,44 per cent
(Re.3331) of the total cost for Zone I, 14,20 per ce:t
(R8.3930) for Zome II and 13,59 per cent (ls.3851) for tne
district.

Recurring costs on tapping and processiug materials

were involved from the eighth year onwarde and these were
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2.92 per cent (Re.838), 3.14 per cent (Rs.870), 2.98

per cent (1is,845) of the total for Zone I, Zone II and

tne district, respectively. The coet for the various
tools and implements for clearing the land and planting
wvas incurred only during the first year. Similerly, costof
utensils uged for collection of latex and processing was
incurred only during the ejighth year, These two put
togetaer have recorded 0.9% per ceut (Ke.265), 1.04 per
cent (Re.288) and 0,95 per cent (Re.27C) of tne total cost
for Zone I, Zone II and the districi, respectively. .ein-
tenance of tools and implements accounted for ic,506 for
Zone I, 1e,58% for Zone Il and Re.517 for the district.

The oorresponding percentage were 1,73, 2,11 aud 1.34,

Rolling charges were 1,78 per cent of the total
cost for Zone I, 1,82 per ceunt for Zone II and 1,78 per cent
for the district. It was Rs8,5006, RKs.504 and 18,506 res-
pectively for tane Zones I and II and tne district,

Tax was 0,80 per cent (Rs.228) for Zomne I, 0.78 per
cent (1ie.,216) for Zone II and 0.79 per ceunt (xs,228) for
tne district. Miecellaneous expenditure was 3,37 per ceut
(R8.960), 3.04 per cent (Re.842) and 3.27 per cent (Ke.926)
respeciively for the gones I and 11 and for the district.

Tapping starts by the eighth year and ine yield is
observed to increase till the 12th year., Theun it stabilizes.
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The stabiliged yield ie obtained until the 23th year,
Hence the returns were assumed to be the same for the
periocd of 13th to 28th year as was obtained durin, une
12th year. Thus returue for ine years 12ti to 238ia were
at 48.10%38 for Zone I, rHe.12459 for Zons 1l aud iae
average for the dietrict worked out #s.11428. 1Ine
returns for tne period 29th to 32nd years were calculated
aseuming thct yield declinees in the reverse order of its
incresse during eighth to 12ta year,

cost of production per guintal of sheet rubuer
showed a steady decrease from eighth year to 12tih yesar.
Coet of production for sizble production period was esti-
mnzted at Re,324, He.242 and 1e,305 respecuively for tae
done 1, zone II and ghe district,

Payback period for both the gZones was found to ve
petween nineth and 10th year of planting. bBenetit-coet
ratios were 1,96, 2,21 and 2.04 respectively for Zoune 1,
Zone II and the district. As against tae totwel investuent
upto the yielding stage of His.11172, Ke.10634 and its.11054
for Zone I, Zone 1l and the district, respectively, e
net present worth was estimated at Re.23747, 18.29237 and
Rg.25597 respectively for Zone 1, Zone Il and tae district.
Internal rate of returns were 23,70 per ocent, 25,35 per cent
and 24,20 per cent respectively for Zone I, Zowne Il and for

the district,
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Age of the plantation, labour days utilised, the
quantity of fertilizer, cost of plaunt protection and the
area wers the indeperndent variables considered for
regression anelysis. Eightythree aund 71 per cent of the
variationus in the yield for Zone I aud Zoue 1I were found
to be explained by the variables used in absolute guanti-
ties. Further analysie was made consideriig the inpute
used per nectare, While 55,9 per cent of the variziion
on productivity wae explained by tnhe independent varisovler
in Zone I, the same varlables explairned only 17.6 per ceut
of the variation for Zone 1i. The regreesion coefficientie

in botn the cusee were found to be insignificant.

The problems of the farmers in the area under stiudy
were the absence of trajned tappere, improper functioning
of the rubber marketing soojieties and the asbsence of a

strong organisation asmong cultivatore.

Indicaiione are that cultivaiion of ruboer was more
revarding in Zone II, the midland compared to Zone I, tne
highlend.
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APPINDIX 1
Copy of the Schedule

SCONOMICE OF UBBait CULTIVATION BY CHALL dOLLKE IK A01TaYhA.
DISTHICT

I, IDENTI¥ICATIONS

1. Hlame and sddress of the owner:

2. Family details

" -~ T - - D T2 G GLS S G G S G G e G G S GO S T G P S G B G GE D Y A G GBS GNP G G G Y G W G G - e W - - -

g A e - Béucs=  Decu-
Lo Name ex &e K¢ latiown : f‘f :?c.u
Male/Femule saip Wion ption
5. Name and regicter ko. of H
the holding

4. Location of the owier's
residence (distaince from Y
the hesrest rubber desaler

II. AiREA ULDER RUBDBGR

Ares hoe of trees
a. Actual registered :
area under rubber
v, Topography
ITI. CODLY OF PROUVUCTION
18t year en Women 1B, LS,

1. Clearing tne field

2. Terrscing



2

3

E
®
=]

ist year

3. Cost of making pits (at
the rate of Hbe eo.e/pit)

4. Filling and plantiing

5. Coet of planting materiale
(at the rate of Kteeeeo./
aaterial)

6. Coet of ehade baskel (at
tue rate of RBe eees foOr
se0een NOB.)

7. Fixing shade basketis
8. Pruning and thinning out
9, Weeding and mulching

10. Other cultivation operations,
if any
Soil coneervatioi, Fencing
etc,)

Hanuring txpenditure

a. Cort of manure/Fertilizer

b. Ciher expenses like
trensport

c. Cost of Application

Plant protection

O ————"

&, Cosi of chemicals
b. Cost cf application

c. Hire charges of equipments,
if any

d. Cost of Rocker sprayer,
if owned

e. bBxpenses of other plant
protection measures

Wome,

Be 6
— bl



4., Covercrop establishment

a. lLabour cos&t

b. Cost of seeds (Material)
5. ¥iscellaneous Expenditure
6. Total for the first year

2nd Year - I daintenance

a, Weeding snd mulching
b. Terracing
2. Manuring expenditure

a, Cost of manure/fertilizer
b. Otner expenses like transport
c. Cost of apolicatiion

3. Plant protection

a, Coet of chemicals
b. Cost of application
¢c. Hire ocnar:es of equipmentis, if any

4. bxpenses of other ulant
protection measures

4. Cover crop eetablishment

a, Cost of fertilizer

b. Cost of application
5. Miscellaneous expenditure
6. Total for the 2nd year

3rd _yesar
1. dajntensnice
a, Weeding and mulcning



2.

3.

4.
De

2.

3

4.

Jden

danuring Expenditure
a. Cost of Mapure/FPertiliger

b. Other expenses like transport
c. Coet of application
Plant protection

a. Cost of chemicals
b. Cost of application
c. Hire charges of equipments, if any

d. Expenses of other plant
protection measures

Miscellaneous Expenditure
Total for the 3rd year
th year
Maintenance
a. Weeding and mulching
Manuring Expenditure
a. Cost of danure/Fertilizer
b. Other expenses like transport
c. Cost of Application
Plant protection
a, Coet of chemicals
b. Cost of application
c. Hire charges of equipments, if any

d. txpenses of other plant
protection measures

Miscellaneous expenditure

Women

He.P8.



5.

2.

Be

4.
5.

1.

2.

S

Heu wWomexn
Total for the 4th year

2in_year
daintenance
a. Weeding

Manuring Expenditure
a. Cost of Manure/fertilizer

b. Other expenses like transport

¢. Cost of application

Plant protection

a. Cost of chemicals

b. Cost of application

c. Hire charges of equipments, if any

d. Expensesg of other plant
protection measures

discellaneous expenditure

Total for the 5th year

6th year

Maintenance

a., Weeding

Manuring bExpeuses

a. Cost of Manure/Fertiliiszer

b. Other expenses like transport
c. Cost of application

Plant Protection

a, Cost of chemjicals
b, Cost of application
¢. Hire charses of equipments, if any

RE P8,



4.
e

2.

B

4,
2

2.

ien

d. Expenses of other plant
protection measures

Miscellaneous expenses

Total for the 6th year

th year

daintenance
a. Weeding

Manuring expenses

a, Cost of manure/fertiliger

b, Other expenses like trausport
c. Cost of application

Plant protection

a., Cost of chemicals
b. Cost of application
c. Hire charges of equipments, if any

d. Expeneees of other plant
protection measures

Miscellaneous expenses

Totel for the 7th year

8th year

Majintenance

a. Weeding

Manuring expendjture

a. Coest of manure/fertiligzer

b. Other expenses like transport

c. Coet of application

Womezi

Re,Ps.



3.

4.
5
6.

2.

3

4.

iden Women
Plant protection
a. Cost of chemicals

b. Cost of application
c. Hire charges of equipments, if any

d. Expenses of other plaut
protection measures

Miscellaneoue expenditure
Tapping ohargee (at tne rate of HBeses.)

Total for the 8th year

Kg Price/ky
Yield 1. £heet rubber

2. Scrap ruboer

aen women
th year

Maintenance

a, Weeding

Manurin, Expendjiture

a. Cost of manure/fertilizer

b, Other expenses like traunsport

c. Cost of application

Plant protection

a. Cost of chemicals

b. Coet of application

c. Hire charges of equipments, if any

d. Expenses of other plant
protection measures

iliecellaneous expanditure

RB!PBt

He L8,



e

1.

2.

De

4.
Oe
6.

Tapping charges (at the rate
of Re, ....../mon)

Yield ~ Sheet rubber

Serap rubber

10th year Men
Maintenance
a. Jeedms

Hanuring expeundjture

a. Cost of manure/fertiliger

b. Other expenses like transporti

c. Cost of application

Plant protection

a. Cost of chemicals

b. Cost of application

Cc. .lire chargee of equipment, if any

d. txpenses of other plant
protection measures

iscellaneous expenditure
Tapping charges
Total for the 10th year

&

Yield - sheet rubber
soraep rubber
11th year iden
daintenarnce
8. Weeding

Price/kg

Womern

Women

-3
O
3
[ -

Ke.P8,

he.P8,



2,

3

4.
De

2.

Manuring expenditure
a. Cost of manure/fertilirzer

b, Other expenses like transport

c. Cost of application

Plant protection

a, Cost of chemicale

b. Cost of epplication

c., Hire charges of equipments, if auy

4, Expenses of otner plaut
protection measures

iiiscellaneous expenditure
Tapping charges
Total for 11ih year

Kg  Price/kg Iouwal

Yield - Sheet ruboer
Scerap rubber

12th_year
Maintenance
a. Weeding

Manuring Expenddture
8., Cost of manure/fertiligzer

b. Other expemses like trausport
c. Cost of application



3. Plant protection

a. Cost of chenicals
b. Cost of application
¢. :dire charges of equipments, if any

d. Expenses of otner plaut
protection measures

4, dMiscellaneous expenditure
Se Teapping charges
6. Total for the 12th year

'3

Yield - Sheet ruboer

Scrap rubber

IV. Expenditure on tools & implements

a, Cost of small tools &
implements (like mammetties eto.
used for field work)

b. Sprayer, Duster, etc,

¢. Repairs and maintenance of tools

V. Tapping and collection of latex

en VWomen is.Ps.
Price iotal
cosl

Stores

a. Cup, hanger, etc.
o. Yield stimulents, if any used

c. Hain guard
d. Tapping knives

4, Buckets
VI. Processing, sheetiing, smoking
1. Stores

a. Acid



b.

C.

d.

f.

Firewood

Cost of Rubbder roller, if
owned

Cost of smoke house if owned

Repajir and maintenance of
rollers, smoke house

Charges paid for sheeting
ruboer, if outeide labour
ie utilised

VII. Pacidng
a. Packing charge

b. Transportation charges

VIII,

GC.

d.

upto eselling point

Taxes

Plantation tax
Dther taxes

PROBLoWS OF RUBBER GROW S

your rubber area a compact block or fra;uenied

the rubber area intercropped/interplented - Yes/No
'Yes' reason for interplenting/intercropping

Treees existed before planting rubber
Scarcity of land
Price fluituation of crops

Famployment potential of the
family throughout the year

Other reasouns



3. Are you cultivating superior planting material - Yes/No

4.

5.

6.

If 'No' Why?

a. Price is high (b) Not obtasined in time.
Ce. Scarcity of planting material

d. Viability rate low

e. Other reasons

Are you adopting proper spacing? Yes/No
If 'no’ why?

a. Ignorance of recommended spacing

b, It is labour intensive

c. Scarcity of land

d. Other reasons

Are you applying the recommended fertiilizers - Yes/No.
If 'no' why?

a. Ignorance of recommendations
b. Cost of fertiliger high
c. High labour charges
d. Other reasons
If 'yes' what are the comuwou fertilizers using'

Are you adopting regular planti protection measures?’
Yes/No

If 'no' why?

a, Ignorance of plant protection
b. Labour charges high

c. High cost of chemicals

4. Other reasons



7.

S

9.

10,

11,

12,
13.

14.
15.
16.

Are you adopting soil conservation measures - Yes/No
If 'No' why?

a. No need (b) Cost is very nign
c. Other reasons

Whether cover crops are establisned - Yes/No
If 'No' why?

Whether regular weeding is adopted - Yes/No
If 'No' why?

Who taps your rubber trees?
a) Family (b) Labourers (c) Family & Lavourere

Have you got trained tappers? Yes/No
If 'No' why?

Have you got enough processing conveniencee - Yes/No

Are you itaking loan from any credit institutious?
Yes/No

If *yes' from which institution and the amount tekenut
If 'no' why?

a, lLack of credit institutione nearby

b. Procedural complications

¢. Loan amount meagre

d. High interesi rate

e, Other reasons

Is there any good market place nearby - Yes/lNo

Is there enough transportation facilitiee - Yes/KNo

Are you selling through rubber marketing societies?
Yes/No

If *No' Why?



a., Delay in getiiing money

b. Not purchased in time

6. Grading is not impartial

d. low price when compared to open marketis
e. Otnher reasons

17. Is there any organisation for samall growers to meet
their comamon problems? Yes/No

13. Are you using any stimulents - Yes/No
If 'yes' what are the stimulente you are using?
If 'No' why?

19, Do you have any other problems regarding rubber
cultivation?



Itemwise cost of cultivation per nectare for 12 years iu Zome I (in Rs)

APPENDIX 1la

Year

T - e e W T S W G Y G > e

Human

Seed~

Ferti-

labour 1lings lizer

-

- - oo g - > - -

2142 775 434
(51.75) (18.72) (10.43)
230 - 291
(27.53) (28,61)
249 - 480
(23.14) (44.61)
237 - 599
(19.13) (48.35)
232 - 535
(13.35) (47.68)
231 - 570
(13.19) (44.88)
233 - 532
(19.35) (44.19)
2205 - 511
(63%.25) (14.66)
2210 - 487
(65.33) (14.40)
2183 - 493
(63.66) (14.33)
2198 - 508
(62.54) (14.52)
2201 - 501
(62.30) (14.18)

Plant Recu- Rolling Non- Tools IMainte-
protec- rring charge recu- and nance of
tion cost rring imple- +tools &
cost aments imple~
ments
506 - - - 164 -
(12.23) (3.96)
185 - - - - 46
(1:.19) (4.52)
213 - - - - 46
(19.80) (4.28)
206 - - - - 46
(16.63) (3.71)
284 - - - - 46
(23.15) (3.75)
345 - - - - 46
(27.17) (3.62)
320 - - - - 46
(26.58) (3.82)
319 143 T4 101 - 46
(9.15) (4.10) (2.12) (2.90) (1.32)
310 159 97 - - 46
(3.15) (4.70) (2.37) (1.36)
345 175 109 - - 46
(10.06) (5.10) (3.13) (1.34)
350 180 113 - - 46
(10.386) (%.15) (3.23) (1.32)
418 181 113 - - 46
(11, 33) (5.12) (3%.20) (1.30)

Y WD S S A - D P iy W A T G G D G TS > G s VI VI e B W GG - . G @ Gl e S S WD G Bl A W S > S WS D I e s S G T D G U W o

(Figurer in parer.theses show percentages to toiszl)

Tax

R e G . > " - N T . W . G -

19
(0.46)
19
(1.37)

19
(1.7

19
(1.83)

19
(1.55)
19
(1.50)

19
(1.58)
13
(0.55)
19
(0.56)
19
(0.55)

19
(Ce54 )

Mdisce~
llane~
ous

99
(2.39)
196

(19.27)

69
(6.41)

132
(10.65)

61
(4.98)

59
(4.65)
54
(4.49)
68
(1.9%)
55
(0.8%)
59
(1.72)

54
(1.54)

Total

4139
(100)

1617
(100)

1076
(100)

1239
(100)

1227
(100)

1270
(100)

1204
(100)

2486
(100)

3383
(100)
»429
{160)
3498
(100)
3533
{1C0)



Year

T . S - - g = -

APPENDIX 1Ib
Iteawise cost of cultivatliou per neciare for

— eyt -

juman Seed- Ferti- Plant
laoour lings 1lizer protec- rring charge Trecu-
tion cost rriug
cost
1883 754 451 514 - - -
(43.42) (13.33) (11.60) (13.23)
255 - 358 220 - - -
(23014; :3;1’\0"’4: (19096)
221 - 409 231 - - -
(22.23) (41.15) (23.24)
222 - 466 293 - - -
(19.93%) (41.83) (26.30)
209 - 507 342 - - -
(17.55) (42.57) (28.72)
201 - 513 332 - - -
(17.15) (43.77) (28.33)
207 - 562 283 - - -
(17.66) (47.95) (24.15)
2108 - 523 271 139 T1 124
(62.83) (15.59) (8.08) (4.14) (2.17) (3.70)
2128 - 518 320 161 97 -
(63.66) (15.50) (9.57) (4.82) (2.90C)

2133 - 511 331 175 109 -
(63.13) (15.12) (3.80) (5.18) (3.23)

2141 - 521 377 137 113 -
(61.77) (15.0%3) (10.80) (5.33) (3.35)

2143 - 512 416 204 114 -
(60.36) (14.59) (11.81) (5.94) (3.34)

12 years iu Zone II (in

- I D S G S . W . SO S e S G A A S G (S I R e U G AU T A G Yo G Sy S e SO P G

imple~

P G B R S e S V- G S G D G G S TS G IS S T W G G P T G T . A - - -

164
(4.22

)

53
(4.81)
53
(5:33)
53
(4.76)
53
(4.45)
53
(4.52)
53
(4.52)
53
(1.58)
53
(1259)
53
(1257
53
(1.53)

53
(1.5C)

18
(0.46)

13
(1.63)

18
(1.81)
18
(1.62)
13
(1.51)
18
(1.54)

18
(1.54)

18
(0.54)
18
(Ce54)
18
(0e53)
18
(0e52)
18
(0e%1)

105
(2.70)

198
(17.97)
62
(6.24)

62
(5.56)

62
(5.21)
55
(4.69)
49
(4.18)
43
(1.43)

45
(1.44)
49
(1.45)
53
(1.53)

50
(1.45)

(Figures in pareuntineses show percentages tc toial)




APP:NDIX Ilc

Itemwise cost of cultivation per nectare for 12 years in tne district (in Re)

Year

T G WS R WU S T S Gl G Wi TS S ST G S U AR G W B G T G U s GO G G s WP T T S G G G G U e e G A U A Oy Y G U S T e Vo s U G T W NS s Gy WIS e D W W W I o A W A T U W e S

Human

Seed-
labour linge

2088

771

Ferti-
lizer

g G . U Gn (T G S G S AU S W g -

437
(51.10) (13.37)(10.70)

275
(26.60)

243
(22.97)

232
(19.17)

227
(13.76)

225
(13.01)
228
(19.03)

21385
(63.33)

2205
(65.14)

2173
(63.59)

2136
(62.60)

2139
(62.0%)

305
(29.50)

465
(43.95)

571
(47.19)

568
(47.19)

558
(44.68)

239
(44.99)

514
(14.90)

494
(14.59)

497
(14.54)

511
(14.6%)

503
(14.25)

Plant
protec~-
tion

508
(12.43)
192
(18.57)
217
(20.51)
224
(18.51)
296
(24.46)
542
(27.33)
312
(26.04)

309
(5.96)

312
(9.22)

342
(10.00)

330

417
(11.82)

Recu- Rolling Non-
rring charge  recu-
cost rriug
cost

143 13 106
(4.14) (2.12) (3.07)

159 37 -
(4.70)  (2.81)

175 109, -
(5.12) (3.16)

1832 114 -
(5.21) (3.24)

106 114 -
(5.30) (3.20)

in parentaepes snow percentsa.es to total)

Tools
and

— . > e - -

164
(3.99)

Main-

-

Tax

tenauce
japle- of tools
wents & imple-

ments

- -

-~

47
(4.59)
47
(4.443
47
(3.88)

AT
(3.88)
47
(3.76)

47
(3.92)

47
(1.36)
47

(1.39)

47
(1.33)

47
(1.39)

a7
(1.33)

19
(0.47)

19
(1.34)

19
(1.80)

19
(1.57)

19
(1.5T)
19
(1.52)

19
(1.59)
19
(0.55)
19
19
(0.56)
19
(0e54)

100
(2.45)

136
(13.96)

67
(6.33)
117
(9,6%)

61
(5.04)

58
(4.64)

53
(4.42)

o4
(1.57)

54
(1.60)

56
(1.64)

25
(1.55)

55
(1.53)

Total

4037
(100)

1034
(100)

1053
(100)
1210
(100)
1218
(100)

1249
(100)
1198
(100)
3450
(100)
3337
(100)

3418
(100)

349%
(100)
3930
(100)

- - S . - _—— .



APPENDIX IIla

Computation of pay back period for Zome 1

Year Estimated Progressive Returns Progressive Iiliet returns
cost of total of total of oI progre-
cultivation ocost returns ssive total

1 4139 4139 - - -4139
2 1017 5156 - - -5156
3 1076 6232 - - -6232
4 1239 7471 - - =7471
5 1227 8693 - - -3698
) 1270 3968 - - -39606
7 1204 11172 - - -31172
8 3486 14658 7234 7234 ~7424
9 3283 168041 8748 15982 -2059
10 3429 21470 10200 26182 4712
1" 3498 24968 10715 36097 11929
12 to 28 3533 60061 184246 221143 161082
29 3533 63594 10715 231358 165264
30 3533 67127 10200 242058 174931
31 3533 70660 8748 250806 180146
32 3533 74193 7234 258040 153347

Payback period - 9.53 years




APPENDIX IIID

Computation of payback period for Zone Il

- - e s - -

- o - - - S - -

Year Estimated Progreseive Returns Progreesive Neti returne

cost of total of total of o1 progre-~

cultivation cost reiurnse ssive total
1 3889 3889 - - =339
2 1102 4991 - - -4391
3 994 5985 - - -5985
4 1114 7099 - - =7099
5 1131 8290 - - -8290
6 172 9462 - - =3452
7 1172 10634 - - -10634
8 3355 13989 7063 7063 -6326
9 3343 17332 9025 16088 -1244
10 3379 20711 10493 26581 5870
11 3466 24177 11195 371776 13599
12 to 28 59738 33915 211303 249579 165664
29 3514 87429 11195 260774 173345
30 3514 90943 10493 271267 180524
31 3514 94457 9025 280292 185835
32 3514 97971 7063 237355 139364

Payback period - 9,43 years



APPENDIX IlIXo
Computation of payback period for the distriot

Year Estimated Progressive Returns FProgressive Nei re-

cost of total of total of turns on

cultivation costs returns g:gg:e-

total

1 4087 4087 - - ~4037
2 1034 5121 - - -5121
3 1058 6179 - - -6179
4 1210 7389 - - -7389
5 1218 8607 - - =-3607
6 1249 9856 - - -9556
7 1198 11054 - - ~11054
8 3450 14504 7198 7198 ~7306
9 3387 17891 8803 16001 -1890
10 3418 21309 10262 26263 4954
1 3493 24802 10760 37023 12221
12 to 28 3530 84812 194276 231299 146487
29 3530 88342 10760 2420%9 153717
30 3530 91872 10262 252321 160449
31 3530 95402 8803 261124 165722
32 3530 98932 7198 268322 169390

Payback period - 9,51 years



APPENDIX 1IVa

Computation of benefit-costi ratio and net present

worth for Zone 1

Year ketimated Benefit T.P. Present ¥Yresent
cost of ; (10%) worth of worth of
cultivation cost benefit

(B8) (Rs) (Re) (i8)
1 4139 - 0.5091 3763 -
2 1017 - 0.5264 340 -
3 1076 - 0.7513 808 -
4 1239 - C.56330 864 -
5 1227 - 0.6209 762 -
6 127C - 0.5645 717 -
7 1204 - 0.5132 61 -
g 3486 1234 0.4665 1626 3375
9 3383 8746 0.4241 1435 3710
10 3429 10200 0.3855 1322 3932
11 3498 10715 03505 1226 3756
12 3533 10338 0.3186 1126 3453
13 3533 10838 0.2397 1024 314C
14 3533 10336 0.2633% 930 2354
15 3533 10838 0.2394 846 253%
16 3533 10338 0.2176 769 2358
17 3533 10838 0.1978 693 2144
13 3533 10838 C.1799 636 1350
19 353% 10638 0. 1635 576 1772
20 3533 10838 0. 1486 525 1611
21 3533 10833 C. 1351 477 1464
22 3533 10838 0.1228 434 1331
23 3533 10838 0.1117 395 1211
24 3533 10338 0.1015 3959 1100
25 3533 10838 0.092% 326 1000
26 3533 108338 0.033%9 236 309
27 3533 10838 0.0763 270 @27
28 3533 104338 0.0693 245 751
29 3533 10715 0.0630 223 675
30 3533 10200 0.0573 202 584
31 3533 8748 0.0521 134 456
32 3533 7234 0.0474 167 343
24000(a) 0.0474 113
24692 49439

A B . S W S Y G 0 G GRS W G W

(a) - Salvage va

-~

lue

Benefit-coet ratio - 1.96

Net present worth

- 23747



APPENDIX IVD

Computation of benefit-cost ratio and net present
worth for Jone 11l

- s - ..

- ——

Year Estinated Benefit D.F, Present rresent
cost of (10%) worth of worta of
cultivation cost benefit

(Rs) (Re) (ie) (Ra)
1 3889 - 0.9091 3533 -
4 1102 - 0.8264 911 -
3 994 - 0.7513 747 -
4 1114 - 0.6830 761 -
5 1191 - 0.6209 739 -
6 1172 - 0.5645 662 -
T 1172 - 0.5132 601 -
& 3355 7063 0.4665 1565 3295
9 3343 9025 0.4241 1418 3320

1G 3379 10493 0.3855 1303 4045

11 3466 11195 043505 1215 39524

12 3514 12459 0.3186 1120 3969

13 3514 12459 042897 1018 3609

14 3514 12459 0.2633 925 3240

15 3514 12459 0.2394 341 2953

16 3514 12459 0.2176 765 2711

17 3514 12459 0. 1970 695 2464

18 3514 12459 0.1799 632 27241

19 3514 12459 0.1635 515 2037

20 3514 12453 O« 1436 522 1351

21 3514 12459 0.1351 475 1653

22 3514 12459 0.1228 431 1530

23 3514 12459 0.1117 392 1392

24 3514 12459 G.1015 357 1265

25 3514 12459 0.0923 325 1150

26 3514 12459 0.03839 295 1045

27 3514 12459 0.0763 266 951

28 3514 12459 0.0693 244 363

29 3514 11195 0.0630 221 705

30 3514 10493 0.0573 M 601

31 3514 3025 0.0521 183 476

32 3514 7063 0.0474 167 335

24000(a) 0,0474 135
53365

24110

- o

(8) - Salvage vulue

Benefit-cost ratic
Net presenti worta

- 2.21
- 29255



APPENDIX IVe

Computation of benefit~coet ratio and net pressent
worth for the distrioct

D - A S P G G G S - -

F. Present Preseni

Year retinated Benefit D.
cost of (10%) worth of worta of
cultivation cost berefit

(Ks) (Rs) (ks) (ks)

1 4087 - 0.9091 3715 -
2 1034 - 0.8264 855 -
3 1086 - 0.7513 795 -
4 1210 - 0.6830 326 -
5 1218 - 0.6209 756 -
6 1250 - 0.5645 706 -
3 5450 7198 0.4665 1609 3358
9 3337 8302 0.4241 1436 3133
10 3418 10262 03855 1318 3956
11 3493 10760 0.3505 1224 3721
12 3530 11428 0.3%186 1125 3641
13 3530 11428 0.2897 1023 3311
14 3530 11423 0.2633% 929 3009
15 3530 11428 0.2394 845 27%06
16 3530 11428 0.2176 768 2487
17 3530 11428 0.1978 598 2260
13 3530 11428 0.1799 6%5 2056
19 3530 11428 0.1635 577 1368
20 3530 11428 0. 1486 525 1693
21 3530 11428 0. 1351 477 1544
22 3530 11428 0.1228 433 1403
23 3530 11428 0.1117 394 1277
24 3530 11428 0.1015 358 1160
25 3530 11428 0.0923 326 1055
26 3530 11428 0.0839 296 959
27 3530 11428 0.0763 269 72
29 3530 11428 0.0693 245 792
29 3530 10760 0.0630 222 678
30 3530 10262 0.0573 202 538
31 3530 8803 0.,0521 154 459
32 353C 7198 0.0474 167 41
24000(a) 0.0474 1130

(a) - Salvage value
Beniefit-cost ratio - 2.04
Net presenti worth =~ 25597



APPENDIX Va

Computation of intermal rate of return for Zoune 1

- . SES S GEn WS i S G S G B W

Year Estimeted Annual Incre-~ D.F. Present D.F, Precent
cost of benefit mental (20%) worth (25%%) worth
cultiva~- benefit (204) (25%)
tion

(Rs) (Re) (Rs) (Hs) (x8)
1 4139 - -4139 0.8333 =3449 0.8000 -=%311
2 1017 - -1017 0.,6944 - 706 0.6400 =~ 651
3 1076 - -1076 0.5787 =~ 623% 0.5120 = 551
5 1227 - -1227 0.4019 - 493  0.3%277 - 402
6 1270 - -1270 0.3349 = 425 0,2621 =~ 333
8 3586 7234 3748 0,2326 872 0.1678 629
9 3383 8748 5365 0.1938 1040 C.1342 720

10 3429 10200 6771 0.1615 1094 G.1074 127

1 3498 10715 7217 0.1346 971 0.0359 620

12 3533 10838 7305 0.1122 820 0,0687 496

13 3533 10838 7305 0.0935 683 0.0550 402

14 3533 108386 7305 0.0779 569 0.C440 321

15 3533 10838 7305 0.0649 474 0.0352 257

16 3533 10838 7305 0.0541 395  (.02451 205

17 3533 10838 7305 0.,0451 329 0.C224 164

18 3533 10838 7305 0,0376 275 0.,0130 131

19 3533 10838 7305 0C.0313 229 C.0144 105

20 3533 10838 7305 00,0261 191 0.0115 11C

21 3533 10338 7305 0.0217 159  (.0092 67

22 3533 10836 7305 0.,0181 132 C.0074 54

23 3533 . 103838 7305 0,0151 11¢ 0.00%9 43

24 3533 10538 7305 0,0126 32 0.0047 34

26 3533 10338 7305 0.0105 77 00,0035 2b

26 3533 10333 7305 0.0087 64 0.0030 22

27 3533 10338 7305 0.,0073 53 0.0024 15

28 3533 10338 7305 0.,0061 45 (.0019 14

29 3533 10715 7182 0,00%1 37 0.0015 11

30 2533 10290 6667 0,0042 26  (0,0012 o

31 3533 8748 5215 0.003%5 18 0.0010 5

32 3533 70384 3701 0,0029 11 U, 0008 3

24000(a) 24000 0.0029 70  G.000s 19
2208 -T82

(a) Salvage value
Internal rate of return = 23,709



APPENDIX Vb
Computaiion of internsal rate of returu for Zoue 11

Year istimated Annual Incre~ D.F, JPresent D.F. ~Present
coet of  benefit meatal (25%) worth (30%) worta

culti- benefit (25%) (30%)
vation

(Rg) (.c8) (ds) (Rs) (Ks)
1 36589 - ~3587 0.8000 <3110 0.7692 =~293C
2 1102 - -1102 0.,6400 = T05 (,5317 = 652
3 994 - - 994 00,5120 = 509 0,459z =~ 452
4 1114 - -1114 0.4096 = 456 0.35%01 =~ 330
5 1191 - -1191 0.3277 - 390 00,2693 - 321
6 1172 - ~1172 00,2621 = 307 C.2072 - 243
7 1172 - -1172 0.,2097 = 246 0.1535 - 227
o 3355 7063 3708 00,1678 622 (C.,1228 455
9 8343 9025 5682 00,1342 763 0.,0943 536
1C 3379 10493 7114 0.1074 764 0.,072% 516
11 3466 11195 7729 0,0859 664 (.0558 431
12 3514 12453 8945 0,06a7 593G 0.0429 384
13 3514 12459 3945 0.0550 492 (.,0330 295
14 3514 12459 8945 0,0440 394 (,0254 227
15 3514 12459 8945 0,0352 2315 0.019% 174
16 3514 12459 8945 0,0281 251 (0,0150 134
17 3514 12459 8945 00,0225 201 ©.0116 104
18 3514 12459 8945 00,0180 161 {,0039 80
19 3514 12459 8945 00,0144 129  C.0065 61
20 3514 12459 8945 0,0115 103 ©.0053 47
21 3514 12459 3945 0,0092 82 G.004C 36
22 39514 12459 894% 0,0074 66 (0.0031 2u
23 3514 12459 8945 0,0059 53 (,0024 21
24 3514 12459 8945 0,0047 42 L,001s 16
25 514 12459 8945 0,0035 34 G,0014 13
26 3514 12459 8345 00,0030 27 Cl.0011 3
27 3514 12459 3945 0.0024 21 U.0006 1
23 3514 12459 8945 0,0019 17 €.0006 S
29 3514 11195 7631 0.,0015 12 C.C005 4
30 3514 10493 6979 0,0012 3 C.0004 4
31 73514 9025 5511  (,0010 6 0.0003 2
32 3514 7063 3549 00,0008 3 C.0002 1
24000(a) 24000 0.0008 19 00,0002 5

SN -i676

- - n T - O - -

(a) - Salvage vulue
Internal rate of return - 25.35%



APPENDIX Ve

Computation of internal rate of return for the district

— -

Year sstimeted Annusl Incre~ D.F, Present D.F. Present
cost of  benefit mental (20%) worth (25%) worth
culiiva- benefit (20%) (25%)
tion , _

(Rs) (Rs) (Re) (ke) (i&s)

1 4087 - -4087 0.8333 -3406 0.8000 -3270

2 1034 - -1034 00,6944 <~ 718 0.6400 - 662

3 1058 - -1058 0,85787 = 612 0.5120 = 542

4 1210 - -1210 0.4823 =~ 587 0.4096 - 496

5 1218 - -1218  0.,4019 - 430 0.3277 = 339

6 1249 - -1249 0,3349 =~ 418 0.2621 - 327

7 1193 - -1198 0.2791 - 334 0,2097 - 251

8 3450 7198 3748 0.2326 872 0.16786 629

9 3387 3803 5416 0,1938 1050 0.1342 127

10 3418 10262 6844 00,1615 1105 0.,1074 755
11 3493 10760 7267 0,1346 978 0,04359 624
12 3530 11428 7¢98 0,1122 886 0.06a7 543
13 3530 11428 7898 0,0935 738 00,0550 434
14 3530 11428 7898 0.,0779 615 0.0440 348
15 3530 11428 7898 0,0649 513 0.0352 280
16 3530 11428 7898 0,0541 427 00,0201 222
17 3530 11428 7898 00,0451 356 00,0225 1786
16 3530 11428 7898 00,0376 297 0.01s0 142
19 35%0 11428 7898 0,0313 247 0.0144 113
20 3530 11428 7698 0,0261 206 0.G115 31
21 3530 11428 7898 00,0217 17 0.0032 13
22 3530 11428 7398 0.0131 143 00,0074 58
23 3530 11428 7898 00,0151 119 0.,00%9 47
24 3530 11428 7898 0,0126 100 00,0047 37
25 3530 11428 7898 0,0105 8% 0.0038 30
26 3530 11428 7838  0,0087 69 0.003%0 24
27 3530 11428 7398 00,0073 53  0.0024 19
28 3530 11428 7898 0,0061 48 0.0013 15
29 3530 10760 7230 0,0081 37  0.0015 11
30 3530 10262 6732 0.,0042 28 00,0012 o
31 %530 8303 5273 0,0035 18  €.0010 5
32 3530 7198 3668 00,0029 11 0.0008 3
24000(a) 24000 0.0029 70 CL,0008 19

2682 -517

(a) - Salvage value
Internal rate of return - 24.20%
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ABSTRACT

An investigation on economios of rubber cultivation
by small holders was conducted in Kottayam distriot during
the period 1980-81, to evaluate the cost and returns,
capital produotiviiy, the resource efficiency of ylelding
plantations and to study the problems of emall growers,

Stratified two stage sampling was adepted for the
study and data were collected from a sample of 100 culti-
vators selected randoaly.

Average size of family for the sample was found to
be 5.89. Majority of the sample holdinge were under tae
sige group of 0,50 to 1,00 hectare .

Total cost of cultivation per hectare for establisa-
ing rubber i.e6., for seven years was estimated at Ke.11054
in terms of 1930~81 prices. idore than one half of this
was accounted for by labour. Net returns per hectare was
Re.3234 during the eighth year and Re.7193 during the 12tn
year - the year of yield stabilization. Cost of productiou
per quintal of sheet rubter was estimated at kKs.305 during
ltnbiiizod yield period. Payback period was 9,51 years.
Benefit~cost ratio wae 2,04 and internal rate of return
24.20 per cent. No serious problems were seen to be faced

by the small growers,
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