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Kernamaan gdah, lulap'a saw;!, koko dt:m kelapa dalam tkanom; SemenanjutJg 
M(J.lr.'y~a telah diketahui rarnai, Empat ienis tanaman ini saJJaja telah meme1JtJhi 
lebih dad 66% dari seJ~r,.h kmcasan tanam.:l1t ymtg Juasnya tldalaJz kira-kira tiga 
juttl lIehtar itu. Olehketana tempo kemajuan pertanian di "egara illl sedemikian 
iaJm, sebahagia" besar dari t atUIh ya"g masih helutn diterokai tetap; mempm.yai 
patensi utllu.k p~tanian akatJ dipeTlmtuhkat, kepada tanaman-tanamtU' ini, tertl­
tam(J!Jya, he/a a sawit dan koko memaltdangkm, keumungannya p,fda masa ini 
simgat memuasitan. 

Vi SemettanjUltg Ma l41ysia tanah mempakan atu sumber yang kian sukar di­
peral -hi. Dari se/uas 3.4 iuta hektar yang tinggal dan hewm diblsku. Imtuk pem­
banglmanpertani(ln, sebuhagiarl darinya jatu" Iii bawa" tanah Kelas I V daTt V. 
Ole/; itu, dijatJgkll pad4. masa-masa alum datang kawasan tana}, helas satu untuk 
pell'b mguntllf pertanian mungkin akan terhad. Malah dalam kawasan-,~awasan 
t naJ, yang baik fmtuk per/mIlan "ekalipun aka" ierdapat kl'utamaan-keulamaan 
yung bercl1tJggah dan persaingan utUuk t(mah dalmnpiHhan tat'atnan-tanaman 
GURa tt';'. 

Ahlhal1jya, tll1laJ, tidah bIJ/eh lagi dinfutko.:a s(!bagai satu swnher mewah dan 
jetus~;enit tanaman yang iJeniUtk tlilanam pada tanah-tanah in" perltt dipili!& mengikut 

• 
• satu raTu:angan yatJgs~'tematik dan sa'ntifik. Da/am perku.ra ini, tidok syak ['.lgi 

/mlull'lJa tanah dan lam-lain [aktor agro1Jom; merupakQf' pertimbangan yang penting. 
Bflgaimunapun kew"'Un.~an yang diperolehi malih juga digunakan sebagai f aktar 
p netj.luan yang muktamad. Oleh yang demikian, m tas in; akan cuba memhanding-

J keij,timetoaan peJuang pelaburun untuk ~Q1 man-tlUlamtm ini detlgan tujum. 
IMnglrlakan bl!berapa garis panduan asas supaya Ireputusan yang rQJionaJ .dopat 
diiJuat dalam memilih jenz's tanatn4n. , . . 

Prafil ha.fi/ Ptrofehan dihitung paJu. dastll' data se"~ dan data ramolan untuk 
tQMman-tanamatl "Ii dibawah ktadQlJl1.-luadaan tana}, yang berbt:Ja~be:la, Han'l 
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pettdapatan y ang :liperolehi dibllndingkan dengan kos-kos pengeuatJ berdasar'kan 
pacla beberapa harga yang berpatutan. Keuntu1Igan pula diperiksa dengon berlatat·­
belakangkan lain-lain faktor sosio-ek(fflOmi. Kriterium-kr;terillm pelaburan yang 
selalu digunakan seperti kadar pulangan dalam ( KPD) , "ilai hersih kit,; (NBK) 
dan nisbah utltung/kos (U/K) digunakan untuk memmt"ka" keuntungan pelahuran. 

Berdasarkan kepada kajian-kajian elumomi, beberapa garis pandwm mengenai 
pilillan tanatllcItl di bawah ktadaan-keadaan agronom; y ang tertentu pada b.~berapa 
paras harga dikemukakan. 

Abstract 

The importance of rubber, oil palm, cocoa and coco:nuts in the economy of 
Peninsular Malaysia is well known. These four crops alone occupy more than 
66% of the total cultivated area of about 3 million' hectares. The tempo of 
agricultural development in tllis country is such that asubstantial portion of the 
remaining potential agricultural land available wuuld be allocated for these crops, 
particularly oil pahn a~d cocoa because of their current favourable profit margins. 

i,and in lleninsular Malaysia is itself becoming a scarce resource. Of the 
remaining 3.4 million hectares available and untapped for agricultural develop­
ment , a significant portion falls under Classes IV and V land for agricuttural 
development. Therefore, it is anticipated that the amount of Class 1 land avail·· 
able for future agricultural development may be limiting in the years to corne. 
Even' within the available aroo of good land, conflicting interests and competition 
for land exist in the. choice of these perennial cwps. 

Consequently, land canne,t be treated as a luxlll'iant resource anymore and crop 
choice lin its use need to follow a systematic, scientmc plan. Land anti .tltt~r 
agron. I.lie fa~tors are no doubt, important considerations. However, I 1/ linal 
arbiter is still the profits derived. Hence, this paper intends to com!, ft tl. 
merits of investment op portunities for these crops with a view to evolve 801l1t; 

basic gllitleline~, for a rational decision-making in the choice of crop. 

Yield proiiles are computed on the basis of actual and extrapolated data for 
the various Cl ()PS on varying soils conditions. T he revenue obtained is compared 
with the co. ts of production at reasonable price ranges and t he profit margi s 
are examinel. , against a hackdrop of oth r socio-cconornic factors. COflllllOnJy 
USt~d invcstmt.!nt criter ia like the internal r ' tc of retu rn (IRR), the net present 

" val\4c (>JPV);'and the bt~ncfit /cost ratio (Die) are em loyed to determine the 
p rofitahility dt inve::ltmtnts . 

,.• Has ·J on t~c :I!conomic investigations, !'omc guidelines on crop choice under 
ce rlclin agronomic c nd itions at adous price ranges arc attem pted. 
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In Peninsular M lay:,ia, out of about 6.4 millio/l hectares considere suitable 
for agnculture, approximately 3 million hectares are already under cllltivation, 
lea illg the remaining 3.4 milliun hectares as potential agricultural land fur fliture 
dc' ·1"pment1• A significant portion of the remaining 3.4 millioH hectal'es falls 
withm (lasses IV and V land for agricultural devc!opm-:nt. ' j hercfore, it is 
anticipated that the amount of first class land aV}lilable for future ag -k It llra I 
dl: e1nfment may be limiting in the years· to come. 

Even within the: available area of good land, conflicting interests and Orn­
petition for land exists in the choice of crops, particularly the important pelcxmial 
economic crops like rubber, oil palm, cocoa and coconuts. 

The importance of rubber, oil palm, cocoa and coconuts in the economy of 
Peninsular Malaysia }leeds no emphasis. Lee and Panton I showed that in the 
late (lOS, these four crops occupy more than 66% of the total cultivated areas 
of al)l)ut 3 million hectares. The tempo of agricultural development in · the 
country is such that a substantial portion of the potentia) agricultural land avail­
able would be allocated. for these crops, more particularly with oil palm, cocoa 
and ~ocontLts because of their current favourable profit margins. Consequently, 
the proper choice of <:r<?ps on a specific soil situations becomes of paramount 
importance in investment decisions2• No doubt, the final arbiter is economics 
itsdf Ilence, the objective of this study is to examine the profitability of invest­
menls in these four important cc;ollomic crops on favourable soil situations in 
Penillsular l\tlalaysia, with a view to provide some rationale on decision-making 
in re1ati n to the choice of these crops; the ultimate objective being to optimally 
expluit our land reserve~. 

DATA AND METIIODOLOGY 

Basil data on Yleld profiles, input costings and other related information are 
collelted from exist.ing establJshed plantations on identified soil situations of 
the fvur majOJ' perennial crops. Wherever possible, actual yi ld and costing 
figures are used. Where such actual figures are not available, projections are 
resorted to on the basis of available, published information and sensible esti­
mate:~ according to cUrrent industry experience. 

The analytica tool used in this study is the technique of benefit-cost analysis 
• 	 invohr' g comparisons of discounted cash flows. 1'h investment criteria em­

ployed are t}:te net pre. nt value (NPV), the inten~a t rate of return (IRR) and 
the benefit.,c.ost ratio (D/C ratio). These are used to det rmine the economic 
worth of investments made in the four different crops. 
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BASIC ASSUMPTION 

As there atc many factors involved in yield pwttuctivity and marketing opera­
tions can be variable, a number of hasic assumptions have to be spclt out for 
the purpose of this study. 

The basic prt~hlise of this study rests on the assumption that jungle land is 
assumed to he available fot development. Rubber and oil palm are grown 
separately on blocks of 500 ha each on soils considered 'Class l' suitability for 
their cultivation. In the case of cocoa and coconuts, both ar~ grown in an 
integrated system of 500 ha of land where the soiis are considered of 'C lass I' 
suitabiiity for their cultivation. 

It is further assumed that adv,lnced planting l~late.dals are usco for I ubbt;r 
planting. Latex is sold as SMR 5, while scrap as SMR 20. On the other 
hand, the paim oil is sold overseas, and the kernel ex-estate. TI le cocoa is sold 
as dried beans and the copra to millers. 

N resi ual values are attached to the crops at the end of the mvestment period 
as their relative values or the (Iitferences in them would be insignificant. . 

PLANTATION PRACTICES 

Conventiunal planting procedures are followed fur the cases examined Oil rubber 
and oil palm. 

For ruLher, the method of planting with budded stumps is used and th.~ usual 
field ·maiIltcnance practices ale followed in respect of legume cove establish­
ment, fertiliser inputs in accordance to soils and related features, appropriate 
horticultural practices and related standard agronomic husbandry. 

III tl,( case uf oil palm, planting is by polybag seedlings, with the stan, I ,rd 
crop agl ollomic h\lsb ..u~dry closely adhered to. 

For cocoa (Jnd coconuts, an in tegrated ystern .vas examined, the SU1l111l:J. flSt:U 

details of w Itieh arc accounted hel)w: 

Co coa/Cocol'UlS Intc:r ' ropping System 

The cocon1lts allll gliricidia shade aH~ established <I t the same time. The 
COCOllut densi ;y is rcdlln;.j to 115 palms per hectare to ensure that the lO h.Hie 
pr(Jvidcd by t lw p:JlJll'; ;It lll;,turity will Hot be exce:;sivc (or the cocoa. Further, 
a 'Ill:d g,:' lJla '"l h:~ 0 :tttt:rIl i::; ;ldoptcd \\ itl! \\id e inter-re,\\ spacings of Il In and 
gIll ht.:t\ ,.c,,, ': .1, ill tlit' \()\v. '['h e coconut !(,\rs arl~ planted in an ea't-west .. 
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direction to maximise the amount of light reaching thc cocoa. Four rows of 
glui·j ia l.5 m apart are planted in each palm inter-row_ 

1'1. ('IH'Oa is planted a yl.~ar latcr ,yhen adt:fjlwte shade is achieved by the 
'1("" I, , I , Iincidia. 'rhe cocoa is plan !ed i'l ·- between the gliricidia in 3 rows, 
,!, '" "1 , and 3 m within eaeh row, resultiJlg in .1 density (,f about 8647 treesI 

per hectare. 

Careful attention is given to sele~ti"'t~ thinning of the gliricitlia to ensure that 
Ihe palm are not over-shaded and to allcm more light penetration as the cocoa 
develops to maturity. . 

YIELD PRO]Fn.ES 

In rubberpJauting, three Class I and wi,lely grown clones are used - RRIM 600, 
PR 255 and GT 1. The yield profiles of these clones on Class I soil for the 
first fifteen ye.'l!8 are based on commercial records; those for subsequent years 
are projected (Table 1)3,4 , ~. 

Tf.\BLE 1. ESTIMATED YIELD PIWF'ILE~ OF RUBBER ON CLASS I SOIL (KG/HA)­

Year of tapping RRiM 600 PR 255 GTI 
-----------------~-----.-.-----.--.--------. 

830 1172 720 
2 1260 1 SOO 1000 
J 1 560 1800 1250 
4 ' 1 710 1 925 1476 
5 1820 2067 I 600 
6 2120 210il 1730 
7 2215 2.188 1769 
8 2290 2254 1890 
9 2620 2490 1950 

10 2815 2700 . 2100 
11 2045 2900 2250 
12 3 845 3500 3005 
13 3445 3 200 2880 
H 3 250 2 900 2 SOO 
15 2850 2750 2200 
16 3142 3076 2 S90 
17 3 350 .! 080' 2593 
18 333d 1070 2581 
19 3306 3 IH 4 2553 
20 3 :!S4 3 0H 2511 

21 3 183 2 949 H54 
22 . 3092 2 878 2382 
23 2 980 2793 2 192 
24 2 849 2693 2 075 
2S 2 699 B78 1943 

~timulatjon is 8uumed after the 10th year of lapl'i g ­
fI;,~ed on Chan IlI1 d Pu'hp\\rR_iRh3, Chan ct al.~. Rub ct RMearci! h\lllillllC of Mahl)'sill~ 
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In oil palm, the yield profile on Class I soil for the firllt fourteen years is based 
on the performance of commercial plantings of 1) X P planting r.mterials6,7,\ 

yield for subsequent years i~ projected. The yield profile on Class I soil i 
shown in Table 2. 

TABLE 2. ESTIMATED YIELD PROFlLE ON OF OIL PALM CLASS: SOIL 
(TONNES FFB)a 

Yit:ld in tonnes FFB.,'haYear of harvestin8 
CiaRs 1 

9.0 

2 15 .8 

3 21.3 

4 22.6 

5 23.9 

6 24.6 

7 251 

8 244 

9 23.9 

1(} 23.9 

11 23.3 

12 22.6 

13 22.1 

14 21.6 

15 11.1 

16 206 

17 20.1 

18 19.6 

19 \9.1 

20 18.6 

21 18.1 

22 17.6 

2J 17.3 

24 17.1 

2~ t iiI! 

'Based on Ng, S.K.t', Ng, C .S .?, Ng . S . l';.~ 

to the case of coc()a!coc()n\lt~, act ual yidds ar.; u~ed for tk, f1r~t eleven years, 
dtcr ,,·hi·ch, projcctiO;lS ,ire attcmptl'd: T he yield profiles of cf)coaiCOCoIlllts 
over t \\ Ilty-f1 vc years on a soil ('on~jdercd 'Class l' suitability for their C Iti ­

• vation arc shuwn in Table 1 . 
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SUPPLV/DEMAND ANn PRICE OF RUBD lR , OIL PALM, 

C CUA AND COCONUTS 


" WI) important factors atfecting the (:hoi 't ' of aops tl) he cllltival ',' ar' ' " ' ted 
,it,tnand and price, In t he past, com modity pricc!] had 1Itl1'hl:l(' r /' " r. 
d lJd therefore forecasts of fu tur d m'm tl and prices are difllcu't. 

Supply/Demand 

Rubber. Sill Ct' Wo,ld 'Val Two, lIat lif al Tllhtwr pmdu'tion It a!> been 11 1a..hle 
Ie. rtkf't w!)rJd rc 'luJrcnll~nts ;\od has to Ill' slIpplen leJlteJ hy syul etic nlhh,' , 
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Pr:or to 1973, world natur:li l1lbber copsumpt io inueased st aclily at an average 
annlial rate of 4%. com pared with 7% for synthetic rubber. T otal rubber 
c(insumption declined in 1974 and 1975 due to adverse conditions. This arrested 
the decline of natural rubber's share in the tollli e\aatomer market. T he position 
of natural rubber was no better in 197() wheu dem~nd f II sh rt by approxiJrultelv 
10 000 tonnes10• On the othf:~ hand , e wa.~ an over-supply f 150 000 t;)nnel' 
of synthetic rubber . 

. Based on mark~t share ptojectiofls, Ani Ampell , AU!!o d aZ.12 and Ariffinu 

predicted that the world total rubber dell1and will be 7% per annum and tl1at 
of the synthet ic ii!opJ'eJ~ic type 4% . On these conr.iderat ions, it is estimateJ 
that by 1985, the total world requil"ernentf wo Ild be . bout 15.(} million t Olll1f'8 

annually. The natural rubber target share of the market would theoretically 
be approximately 4-0% or 6.0 million t _nnt:s am mally. , 

" 
Palm Oil. ]lalm oil together with palm kernd oil i<l one of the m 8t important 

oils in the world. Up to 19M, slIpply and d(:mand showed very little change 
and its price usualJy follow<:ll the awr; .g'~ tendency in the food se How­
ever, in 1967, there was a sharp dedin~ in supply {"Howed y an upturn in both 
world pflIduction and market supply. 

World output of fatR and oils ill Hl7S was I!sti ate i at 36.0 mill ion t OlUlC'l, 

Tht' average a.nnual cxpan:;ioll ill p rotl 'J l" tion oV'~r th '. last de<:ad' was 3%. T he 
m RD forecast a production of 461} ndlio tll1lH;8 y 1981], Palm oil's share 
in the total rats and o;\s prodHction is aWllT.d 6 l {, an his is e eeted '0 increase 
t ~ % by 1981), with an output Gf ·kS mi ll ion tOll liCS, half f which ,vould be 
from Malaysia. In terroR of expo. , \l hn Ot t'::; sb:ll" of t h total oil Ilnd fats 
rna ket sh uld increase from til lc\ d " f 11 %in Jlf74 to 14% in 1980, 70% of 
which would come from J\. ahysia . 

A ·cur ory look at tIle world ru_l rkt::. !;j rution ~,] oWl) t hat there is a demand 
for the e two commod ities. \Vlu t (" tllI'l(' imp()rtnnt i. lh· t t he p ' ll cnti, I for 
larger lOaf£ets {:xiMs. '1 hr-rd nre. it i~ ; only IOE;it;l1 t hat pr .tlul.tion should e 
ste red up. 

C flL'OI/, lm ld CI)C a prod1 h..lj'I '1 I- '1: ' ·[I l.it f,d :\1 hctweeTl l. " , nd J 5 miIJion 
tonnes d ry bean for oller a u-c d 1·1 I lit: u~: 1!naletl pH J UCt i,111 fo r 1978/79 
is 1.5 milIillll tUJlIlI;.!;, UIt.lJJOl, tar 1, ilL( 'II It :.d illt; prodw:tr hlls nC,.,\ been 8uper­
ceded. by t he Ivory ('(la~t whid l )In d ./I'n ! .,e (I 1l(1I) Inon es in 1978/79 COl pared 
to 262 O()O ~Ilfl n<'!' for r;hana. 'k ,)lllt r major f,r(l(.! uce.rs arc Nigef lll (B8 OliO 
trmne,,). c : TI1(~rOn ll (I 7 (lOB tor~1\l" ') ;lI t· l alai-il (2'/4 000 ronnes)l~. IV ahysia's 
w ntrihlli ion for lh~ l'H1He fW1il)d is '.'X)I'· t· ,I tl) Lw 'L.~ noo tonncs. 

AltllOtll-jl1 '\omltt j1\'f)JlIl~t it' f\ i ~; I<':\ P ' II!.I r .. iTr,rl:al\·· annclally \Hth new areas 
and ll(;W 1,i rll-yid dillt, hvlHids b CITlf. P lilt -tI , I II\.. Corn-a·t Il l' ~ 4 l)lIl1ion tOJllies 
h~' 19 4 ulud hy the 111!t'rnat io !1al ( UI'O" Org· f1 :so1til' n l ~ , 'nh uuWtely to htIj 
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mine , Til Ii't , t il t: P ;lS1 .fivt! Vt~a(_; tl~l\'( ,,01 ,, " ~n a ) inl'ft!'.l:o.eu out!'.!t lVorU• 
wide a'S :KJI 1,1 :.<nd t (·Iiflr;" CO!i"tfil11llS have a ven~dy aff"ct<~u efforts to incr~se 
production , 

C OCOlluts Th~ '.. rid nel o. I'J •. t .,i I ~ II j; ~)J I iHl:; ~h>') 0 a li t 'Hly ~ edilH: ill 
recent yca:~ J:.xport!\ tot,tlhd tb : JlI'V;1),>tl1 o· 1.7 Ol' li " m Ofl Ht In t()76, 
I.S tnill io~ ~lIl\ne in 197RIt' ;>'111 III ; ', (1 11 !' PUlllt 0 a f a t h l't" 18 (~~ ,lecl ine in 
J979 n \!r 197R", F:\C::l()r~ ('., itr ,h ,/u , t· , IJi~ :llt ariurl arc trle incre.ruing 
Llomest ic ".'rnand \·.ith pOPll l. l<!'i I J;l:11I.(,', :, "rndu.(il1~ <.OImt ties ~i)UpJeU with 
Mal;, l3nt pl.HilJ('(Inn levd!-o . Th,.! .. 1n';", 'I',a 1_ now all importer I)f (:nco ut oil 
"hile 1\1 ;H'~ia's nllt! Sri l,ani\:!'i" 'ontl ~I : III ' : ; ~ til world t:xports arc IJl!ligoificant. 

)\ I r 11.l!ltl! J ~ I)r rd,ab ,l ,tall(HI 1" " g l :l\nlll _>- With h igh yield ing hybrids 
bl;Ulg und,/lakt.:I1 hy tilt.' II,IF" proLlIH:iu); coun tries such a..'J tlle Philippine. 

nl.iOJll111a (lll l) Mala, sia are n ut C.\.P' ,(\I'll 10 s.gmficantly a cct t he l~'el of 

uppli(;s 111\ il th lat< 19.~1!" O n tht, It :ll r han ,. total produ 't il n f vegetabJe 
oils, partJoul:t rly alm and Sf) a (>11 , all ' ''';'~.I ((ted t l ina easc at an annual rate of 

1% per llDlll' ffi to reach 52,it m illiull tvnnl'fl1D 1(;9018, These rn'o Oils in 977 
lreatly ((1m eJ 42% of t lw world's 1If. Ht;l ion nf edi ble otis and 53% of the 

\ 'orld OI ls T heIr !;juae of tl'e ex Ht fI'I itIk ,t is eXIlectt~d t{) reach ()O% by 
I 90 ... ·hu8. although the demand (o r ('(I (,nul . ,il is likely to ex.cced sUPl-.Y 
wet the lUlXt d'ccadc, th,! int 1ch'lngc. blli t;t', in yarying dt..-grees, betwe!'n ',)il 'l 
" Ollid mem 11 shift in ref\'r~llcl: for of)-:I the-a per oils , Since palm kernel and 
I [)COll.ut o i are d ose sttbstimtl:8. the r' pid expansion of palm oil production 
jhence palm kern·J ill expcccefl for the AUture v.'ould ha.ve a dampening effect 
nil roc nu t oil .ficus, bc:arillg ifl mind 1:lw expected incrc-ased supply in the late 
1 9~Os from t he hybrids. 

~'ri.ce8 

Ruhber, Natural ruhbt!r' take; a v latile price sit uation, therefore, predicti n 
)f futW'e pric ' is hazardoutl, T his is b e(<JlIse pri ces art: influenced by many 
'"riables among which the force of supply and demand, t.he exc ~sive production 

of ynthetic III ber and the worl industrial activity predominate, Other non­
,-(mt. mt . forces also exert a COTBi elahle inffuence in determining pricefl. 

vcr tht: years, natural rubber prir:: tahs a declining trend, with the excep· 
tion in 1969, unttl 1972 when :l more fa\l'Ourabl d;rect ion is being sh own by 
he pn ce arro ', F 11 wing the ('uer y f'r i is in 1973, natural lubber rice rose 

tn al average f 180 ct r c. 'lograJ.llmt" ill 19 , .... and climbed up t 220 c in 1976. 
The prospects for stt<lliy priCt~ llt hig-h 1. cis i.n the foreseeable f utUIe are excdlent 
particularly with the uc ess(ul conclusion of the .ternational Natural Rubber 
Agr('ement on llri;!e ;:>h1hilisation at G~neva n~ently. For the p rpose of thi 
study, it ie proposed to take prices at t hree different leveJs; 180 ct, 2M) ct and 
.~o ct per kilogl'amme . 

• 9 

http:inl'ft!'.l:o.eu


• 

Proceedillgs 0/ R RIM Plamer.\" , C(I,dnell('c 1979 

Palm oil. Thc future price of palm oil is influenced by pply and denl;II . .I 
and excc5siv pr )dllction of other ol h among which palm t) il ",r:.d palm kcrnd " ,j 

are,only t\\'o of at least a dozen major fats and oils. Further, the pric palm <) 1 

depends on its price competitivenes$ in relation to other il3 and fats, 011 nl' \ 

Hlarkets and end uses. For' this study, it is intended to take palm il price a t 

three different levels; $500, $900 and '" I ,300 pe.- tonne. 

Cocoa. The volatile natllrt7 of COCOJ prices is well known. The lowest annual 
average price recorded in recent years was in 1965 when it plummeted to ~580.00 
per tonne and escalated to an all·>t j"l h igh of $13 000.00 in 1977 Since then, 
prices have steadily declined, averagillg $91 45,00 in 1978 and S7 700.00 for the 
first five m.onths of 1979. 'While the record prices of 1977 are unlikely to I e 
seen again, it is ,senerahy agreed that the futur,;: market for cocoa lcmains bnght 
as demand increases with thc per capita inm c of develop ing countri(,:-; '''! 

possible new markets being
.. 

found i ll C hina and Russia,, 

TIIUS, a price range of $2 50!) to l~5 000 PCI tonne over the long term would 
appear realistic and arc used in tlw!il' ·t>lnputations. T all. for greater sensi­
tivity to the analyses, a price I vel uj " SO() is lIs/) assumed in this stlldy. 

Cownuts. Copra prict'll for the IH ,t live yeilrs a - : generally been attractiv ', 
reaching a high of M$70 per (lieu!. !I o \ cver, consi~I'-'ring a future where total 
vegetable nil production and supply i,: Itkcly to exccl' t1 demand, average PJ'!( , : 
of M $35 and 1\1 $4.'; jJcr piclt! copra ex estate Itave h~~ 11 selected for this Mw:ly. 
The higher price of . 1 $60 is also ifl d !llkd f)f r n~;t ter applic lbility. 

To sum up this sectioll, ii is tvi ' l'nt that tI Lt.: , ' p,-i':e levels are assumed fOf 

each crop in the computati(l ll elf tl .. H:,'cnuc T hl' IJs \lal dt~dllClions of duty 
~ I)d ccsses a.re made, whert' a ppll cil h i, ' 

.XPECTlm R ', 't tIL' AND COSTS 

-' <hl: n'\ll ll i,: flJr ~ t~i\ t ll yea r tUJ I ld'll", , : 111\: IHq I •• ' l l' t LI lt:' lat l !'ill.lll and its 
pi t (' J ilu :\\ j ~l', t ll! "',p':' In t . " "'11 1 " I oil ;'1I! 11I . UlI'(lil ,11 \11 \" ' I ' (lf lit. are 
('omptlh;d, 1-:"1 )('('1"11 , I"tISS n', ', 1>\ 1. : .. , Il i t' s., {'(II'::' at III( II \\nil I in! JI e1li 
wwd i n thi ~ st ll' l" ;1'"(' ifili :-. I '; i l l ..l ; 1I "If"", I , " If"! /, II ' !1I'l't i"_'h 

Thr' i i1 l'ltI. rI "l r lilt 11"1" 1'" ;1 " I. , l ,l ,"" I " " lflll'l l ' d (' . 1: Ie l 'l 'cord :'., ' I it" calcu 
I. lI i() 1l "I Ji ll" \ 1.I\c" s t I IP ' \II I1 ' 1>1 1.'1 "1\) " 1" .. .. ' I ' :' .Ir1e1 (lIl\('1 fi d d \\ orkers is 
11:\, '( 1>11 tl, l.: ,\ 1 \ 1' \ ,'\.l' I'\\' \ .!'I ' 1'1' II I , 1'( " ! J, l.l ilu i l~ r!l'I l:l ln l ('o~ts for 

ri ,\"".' (1 1' 1)-. ,I' Jill" 1(1 \\ \ , \ 1 l"i 'T 1"1 , 1 I I.': I " ! '" I 11.1 " :.,1,,1, :III'!if ht l It"'! in 'f'ahlf 7, 
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T ABLE 4. ESTflV ATE O RliVENl F. ( 5'OO{J) FOR U1 IBHER nN CL ASS I SOIL 

Y,:ar Yi c· ld 
(I,,~/ !t " ) 

){SS 1 f o. b . pri ,,, 

180 

(ct. /kg) 

o 0 

2 n 0 

J () 0 

4 0 0 

:; 0 0 

Ii 007 776.74 

.; 1 .253 1 073.03 

R 1 537 . 1 316.25 

'} '17 04­ 1 459.27 

10 11132 1 56!! .88 

11 I <iRS t 699.92 

12 20:7 1 761 .57 

13 2 idS I 836.93 

14 23:3 2015.06 

15 25: 8 2 173.46 

16 27: 2 2339.63 

17 3 4:,0 2954 .51 

18 3 1j 5 2718.99 

19 2 8~3 2468 . ~ 

20 26(10 2226.58 

21 30(tJ 257Dl 

22 3 ml8 2575.98 

23 2996 2565 .72 

24 2968 2541 .73 

25 2923 2503 .19 

26 2862 2450.95 

27 2784 2384.16 

28 2655 2273.68 

. 29 2539 2174.34 

• 
30 

T otal revenue 

2407 2061.30 

52492.52 
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T ABLE s. ESTIMATED REVE,I1UE ( 5'000) FOR OIl. PALM ON CLASS I SOIL 

• 	 F.o.b. price (lI/tonne) 
Year 	 Yield 

(FfB/h.l) 500 
._-------_.. _---- ­

l 

3 . 

-4 

S 9.00 365.77 

6 15.00 71930 

7 2'30 I 026 .25 

8 	 22.60 I 202.50 

9 23.90 1 32-4.94 

10 24. 60 1 363 .75 

It 25.10 t 391.47 

12 24.40 t 352.66 

13 23 .90 132494 

14 23 .90 I 324.94 

IS 23.30 1291.68 

16 22.60 1 252 .88 

17 22.10 1 22S.H 

18 21.60 1 197.44 

19 2110 1 169.72 

20 20.60 1 1-42 00 

21 ;W .I0 1 114.211 

22 ·19.60 1 086.56 

23 1910 1 058.85 

24 lIL6(1 1 031.1:1 

.25 1810 1003-41 

2t. 17 f ,() 97569 

n \7 . H) 9S'U)6 

2R 1710 ,)~7.97 

29 t6 . ~. (, <)J! 3~ 
---_._,-_. --._- - --------~----.- .~------.- -

'rolil l rc vcnu <! 27 783.73 

• 
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TAB L E (, l'STI!\1;\"lTLl I~E ' 1' :\ ' I· ~ ·',1"11) F()H l ( )COA/COC() N l ~T 
() ;--; Cl. \:.,-; I :-;I ,,!. 

----- '---"--"--'- --

YetiI' ,. . ) n ' . "" . (11\ 1.[ t.," ' pm
I bl'an ~ C() l'ra l~,l ~() r .• ( 30 ' j'otf>1 

(kg-l ila) i'l'i' 10 111\ " ) e r picuI) ._ . _ (kg/h,_____ _1. _ l) 

1 : 0 o () J 0 

2 U o o o o 

3 o !) (i o o 
4 280 o J'f9.I!b U 349.88 

5 50! I 818 n29 .!lS 452 .01 1 081.86 . 

6 672 2280 !W) .·] 611.33 145UO 

7 840 . 2965 1 0 50 .1.2 73730 1 787.42 

8 952 i! 427 1 IH9.'.I2 852.15 2042 .07 

9 1064 '4172 1 330 10 1037.40 2367.50 

10 1 120 3993 1 H)O.24 992.94 2393.18 

11 1177 4 396 117002 1093 .00 2563 .02 

12 1177 41\0 I 470 .U2 1 022.58 2492.60 

13 1230 4110 1 54005 1 022.58 2562.63 

14 1 230 4110 1 54005 1 022 .58 2562.63 

15 1 230 -4 110 I 540.05 1 022.58 2562.63 

16 1 230 4110 1 540.('5 1 \J22.S8 2562.63 

17 1230 4110 J 540 .05 1022.58 2562.63 

18 1 230 4110 1 540 l15 1 022.58 2562.63 

19 1230 4 tto 1 54i).05 1 022.58 2562.63 

20 t 230 4110 1 54U1)5 1 022.58 2562.63 

21 1180 4110 1470.U2 1 022.58 2492.60 

22 1060 4110 1 330.10 1 022.58 2352.68 

23 1010 4110 1 260.07 1022.58 2282 .6S 

H 950 4 110 1 189 .92 1022.58 22!.2.50 

25---I . 950 4110 _______ 1 18992 1 022.58 2212 .50 

TutaJ 48 583 .00 

RRSUL 1'8 AND DISCUSSION 

I l <:T(: are several w y of measuring t he t!wnomi worth of an investment , the 
I p's t relevant ones being t he NPV. I ~ p and he Hfe rati . 
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'lADLE 7. ESTIM. TED COS'S ( '(00) . R 500 HE,-:TARES 
RUBBER, 91 L PALM, C COA/COCONU'-r. 

T otrU CO&tt ( $'000) 
Year --_._'.-.'_•..._-- - ------ ---------- -_.­

Rubber Oil palm Cocoa/coconuts 
----~--.----. ._ - ----..-_. ~ ~----------.---.-----~--.--. --- ­-


44tl.56 661.72 1 563 .4<4 


2 66516 ·~6053 1 nU8 


3 94560 876 .26 71767 


4 59890 1 304.07 868 .31 


485.46 4S0 32 t 032 .9Q 


6 365 .54 63 2. 2 1 102 .71 


7 676 .38 75:1 15 119160 


8 45372 797.50 I 236.95 


9 ·48580 806.17 1 358 .()I) 


5n469 78t1 60 1 368 .49 


11 527 .65 786.02 t 421.00 


12 540.49 773 .66 1 398 .81 


13 ~ 585.110 783 .78 1 419.50 


14 596.34 767.61 H I9 50 


631 .37 1 33 ).95 1 41 9.50 


16 658.15 73 .65 1 41950

• 

17 822 .06 71l.12 1 419.50 

18 737 .87 70!}.S4 1 419 .50 

19 690 .81 691.77 1 tJ9 .S0 

647 .57 08 5.~, 9 1 419.50 


21 71014 690.80 1 396 89 


22 715 .97 677 .53 1 356 40 


·23 	 7()4 .25 649.41> 1 B:; 77 


24 687.43 626.4J 1 .115 .26 


657.5:1 61l'i Hl 1 ~11 ~ ?II 


26 645.12 737 ' )1 I I .•U 


27. 631 .00 bOO S7 1 31526 


28 608 ( 1) 23~ .73 1 11 5.26 


29 587 .5 2 22(\ tiS 1 lIS.26 


56 5. 12 	 22(, / ,b 1 J 1 26 

------- .------ ------.--­

Total 11\ 581.3 <) 20 01 24 .1 J2 490.84 

Hubber (1 80 c:t p ..r II.:) 
Palm 'Ji l ( SSOO Pq ,omw) 
Cocoa ( ~ 2 500 per IIlI,n,,) 
Copra (S.\( per tilt ul) 
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'fhe NP (\1' ;11"1 ;, I I"'" II I }i. I I' i" 11. ,' "' .\ \1 11 11 ); 1 " III O ~ llll :111 i ' II',. :s to l Cllll id I'a ~ 11>1 

the ol'portllnitv Ill' 11 ;" l-i ll<'; jill' i ,II'( ',', II !I ''' ''' '.I li lllil t hL'ill!~ till ;II! (i ,lIl\ I', "rsl' oil: ') 

It eml'ha"'i~,:" oilly I il l' ti lll, · ,: tl l;' 'li' '"''II ' '' . '11.1 1101 If ~ .1, .11 ;11' " ,I ' ll· . The 11 R 
is that discfllllll r; ttt ' II hi t'h ('I""! :'" tI ,, · -.:' 'i IIi ' iI\(' I"' ! I lI i ':,('Ilt I',duc of a pro.jL'LI 

to zero . The Hie r.Jt:n i" II ,,· LlIin or , '; ., "iI ' I(' , 1 I:t'ndi,,· to di ,;u ) IlIlt'd costs . 
The lHW of il combiJl:llil'lt 0.1' ,i ,,';'" t!II" " ".!. ,i:1 l 'I'I 'I ' irl" ,', :I hcttn .Q' lide to \\,:1rd~ 

decision nlak inl2 . 

T Ilt' " I,oit'l' uf an ilpprol'rl:l t<: d iscount 1 1\ '. ' I .;r a kilg U:11l1 illvcstin.,ul is highly 
CiO lfl l '!.." T his Llitfit:ulty i i; C(/lrl IHHJn,kd I I~' i1w III1 CCr[:lillty of pri ce associate \ 
with the n:~;ulting prnd llet . h )r [ll(' r' lI 'T" ,~ , : of t his study, discount rates of 
7~%, 10'% and 12% arc assuJlJed. 

Results 

T he r tillS of the financial analyses \, )JiI: h : I te exprcssed in terms of the NPV, 
IR R and HiC for all the cr(}p ~; ;Ir(; showtI in ',"able 8. 

At the lowest cOlll.1nodity price levels, tubb er and cocoa/coconuts out-perform 
oil palm. In rubber, all ,rncasnrei; of p[(lfit:1bility afl~ positiye at a discount rate 
of 7i% only, At other discount 'ates, 111! measures are negative except the I RR. 
T houg the I RR is positi\'e, it is below the ':osts of capital of 10% and 12k%, 
At these latter discount rates, the return 10 illvestments are unsatisfactory. 

In cocoa/coc nuts combination, the rc: ,ult of the analysis is better than tbose 
in rubber. HO'Never, at a discount rate of 12}% , the NPV is negative and the 
HIe ratio is less than unity. But IHR still exceed.s the cost of capital of 12!%, 

In oil palm, all measures of wordl arc- !lIost unsatisfactory, These demon­
st. ,tt t hat at an oil price level of $500 pCI' tonne, the project is technically not 
fca~, i Ie and economically not viable. 

At other price levels. the returna to ir,vestments itl all crops are positive, irres~ 
pCl-tive of the d,scount rates used. Therefre, the ·investment are technically 
and economically f asible on a commercial basis. All measures of profitability 
arc in lavour of t.:O oa/coconuts combination follo:vcd by oil palm and rubber, 
\{ubbcr appears to be les attmctive, even though the rate. of return on capital 
invested is higher than the opportunity costs of capital assumed to be 10% and 
l 2~% . 

,\11 hough thi study demonstrates a more favourable position of cocoa/coconuts 
LIl L oil palm , rubb r planting should continue. 'rhere are certain situati~ns 

• 	 \' I, i, '.h " c have studied wh rein the results reveal a' more fay urahle position for 
l ll i her ; for exam k. when commod ity prices are " low" or in more "hilly" area~ 
, ti d in areas wh ich have a distinct dry se2!l!m 1U , 
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l 
TABLE 8. RES1JLTS OF FINANCIAL ANALYSIS 

Rubber 

I 180ct lkg 24Oct{q . 300ctfqItem 

_______1__ 71% 

NPV (S'ooo) 

IRR (%) 

SIC 

2564.4 

1.2 

NPV (5'000) 

1RR (%i 

B/C 

· -550;!7 

08 

10% 12i% ' 1% 10% . 121% 7.% 10% 121% 
- 595.4 - 1 041.1 8719.2 6 872.6 3714.3 12 416.j 7448.2 5 381.3 

'J , ~ 16.'1 19.8 

0.9 0.8 1.5 1.4 13 '1.7· 1.4­ 1.2' 
" 

(.)i1 palrri 

SSC'J ' to:1:1 ~ S'900 Iwnne 

· · 648.3 - -6971.2 I 14417.5 10SS..1 8 ""1.6 

1.4 21.5 

0 .6 0.5 1.8 1.7 1.6 

C ucc:>::iCOCOllutS. cQmb ll'lation 

-.----. 
'1 :lOO/ tonne 

19 41 Ii .i 10 566.9 8562.2 

-· .4 

2.0 1.7 1A 

------.. 

Cccoa 52 300/ton n e Cocoa ,5 QOO/tollDC Cocoa 17 SOOftonne 

Co<:onutB $30/picuJ Coconu~ $45 /picul CoconUUl l6O/pic:ul
I--------~--- -----------,


N!'V (i'OOO) 3643.0 1 877.4 1309 28 .~19.t 1994-1-0 10417.0 21416.0 19526.& 

IRR ('Yo) 14.3 "·.2 28.4 

Die 1.2 2.3 1.9 16 

• • .. 
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, __ - - _______ ___...1.-..,- ­

~------

, I·'urth(!t. I~t the aElVlnO,t:O Ir::-.-rh; 1)( i'r~1fhH:1 i oll. at th e two hi;.:har prices and 
(.()fIt emplf)yt:d in 11. 1:'1(; btl .d IP';, til t' e:qwI h'd r t:t llrn'~ r; tllO ~r UWl' tm euts ,Irt: 

.~maJlcr thalJ t hll';" lIt el ) :Wl !t:'!C"l lIl l "od ,11 po Ill , hut they art :ltil! Co il pctiti.rc 
to mh .r (:I,fiJJUCn-11I1 "Tl II !~ (I j" ,,·,In'u.l!.ii ke /.II /}!;(! iii ~ ;I.}pcr.y ,lilJ. devcli.ip­
men .snli tl.l hfl tel 111111 ~ tr} '/ i' l,,-, :t' l,rn" -,n~ " i~:hcr th:J. n the CClsts of Glpital, 
the: intt'rc.\t rat e 0:1 CCJlIltllt;fl.i .d !lardl. " , 'i l!:~. II ,;"I :O:l'\iderl:d , 

An i m p"l ll1l1t loinl til \.)1' : ,~'! ' I "',\!.\ 1\ t ',, 'I '- . i lll t'ture it! tht: importance ()( the 
m,lllbl,!I!,': 'I(:ltn l' IfI til , whl.... ,. (; I,dU,11 'l, The [ llturc increase in rubber pro­

rl uctlon i!\ I' ;(JI(;( tt.:d tIl ("'!!)' ,1I'inri l''' !: '1 il' I !:1l this 5cctr.)I', n ~"n:\lHlOldings, 
which IH{' \ 'lIl1d \' ItllIlI\I' witl , :. h w I,pi'''' tp!li!:; (:0'-1, tht: abi\olute levels of return 
w, lI I '''1 1,' :1 Ihar. t h!l!ll~ di ,CIL'l\ld t I r : l · ,;/,{ ve :Indics. 

On th t· /lttH r ha llu, cllcoa/cnc:rmut:1 ;lt ld nil ;'alm ate capital inlcn~iv'.:! in dustries. 
No {)Iltati' II-!!" tlHm 2 oor l ha can .1 1101' : I to ecoftOmicaHy ctltablish their own 
rm('(' I~ i"l~ ractl)l'Y, \,,"'hcrc Lltatcs c:l!l d l fr!Jits t(} a nt!arhy factory, they' may 
he ullahk to (t:ali ll. n f~ol/( I prin; for I ill i i' I' :I }(luct:>, ['lime their buying power is 

I:llk. TI,lIM, th 'ir rl:W IJ)H til invc:->tllll: i1I .'" l\ i\l b!! lowm' than those shown in 

thr; c;ompotHfiorlll in tlJis ktllt! I'. 

UI.IJ~c'd uo th,:~-.i·' contlich-rat i(I(\I;, It it! n::lsc·nab!e to conr:lllde that planting of 
l' ul;btU' will (;untilllJl: ill the fnLl!II0caJ k~ flltLttl;!, 

CONCJ_U.:ll NS 

J\t til low 'fit C(lillHlOllity ptlCO, rubber I'HI cocoa/coconuts combination perform 
,,{'Itt! th"" nil palm l1!\i~l n \lis lltlnt ta rc of 7 t%, At higher pric,~ te-.rcls, these 
Ih rcl.' JrH'It ~\tl r (I f profi.tl:hiiity ar,! CI1n ~·; i!ltt!ntty in favour of el)eoa/coconuts 
£ollmvctl hy l.i1 pli llU lind .rllbbo ublwl uppcllr to be the least attra~tive, 

('I 

In 111 (1 fi 'lll l IlMlyBit', ' htl choice of !'uhbl r tH' oil palm or cocoa/coconuts for 
III 'C:ltll'lt l1t \\ ill ncc(,lIlmrily bt'l drpendcnt on sevtt 1 factors Stich rtS soil and 
phVlI io-gr phl(, f(!1\~lIrC9, Nevcltht-k s, th e Olost i pOl'tant point is a critical 
:\lHlly'li" or t lll~ Rfl ic foctMS availahl , II [Me decision-making It is expected 
tll:u ,Iocilll (1\\1018 will II 'Ie trollg i ~ ICII t~ . However, the economic ami tech .. 
ukltl Ii Mllta ema! . ting from the fltuJ r 3n~ bask uf\d primRry to any exercise on 
th e "hIM'O ot any ('ropsfor Irw .9tlnent urpos s, . . 

:,. 
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DIscusstON 

LIM TmAH TEN;} (Ha n-180M ilHd Crnsli·dd (M) Sd:-I I'Ihd, Kuala Lumpur) 
The /ir.,t qut:tlt ion is on assumption . Price sensitivity test using 1500 per tonne appearr to 

he low. The oil palm returns were pe'lalised unnecessarily. 

ARJFl!lN BIIIl Mmw NOR 
r;gree. If Me Lim remcmbcra t ba'; we had thre.~ price levels of 5500, 3900 and 51 003 per 

tnnne and if we do I' member'again, r. had.s Vt ry low palm oil price some yeara ago about 5500 
per tonne and the industry Wtl8 Bu ffering. In thi9 connection, the price of 1500 per tonne does 
not mean that palm oil price would not move 118 10", ns that level. . 

LIM THUN 'rENO 
The second question i8 on yil'ld scnsil ivity teat ; would it be more important to relate the terrain, 

and climatic conditions rather than discounting ra~a? 

ARJI'J'IN BIN Mmm NOR 
I think yield sensit ivity teat in this :lnidy dOI!& not ariat' because e confine our studiea only 

!n Clas8 1 Boils. The compw-ison is baaed on Class 1 soil for rubber, Class 1 aoil for oil pah , 
Cia 1 IlOiI for cocoa and coconuts. . 

LUll TIIJAN TENG I 

The pli.y back period tthould be incorporated RS it is an important criteria. 

ARrf'J'lN I.IN MoHO NOR 
( agree that the pay back peeiod i8 a very import:mt investment criterb. We have actually 

calculated this but we did not show it on a slide. The directive of the pay back period is of course, 
1I1wrtcet for coc.>a and coconuta, longest for rubber and intermediate for oil palm. 
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