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ADRSTRALCT
Lumnpung provinee 15 Lhe 79 larpest covow producers o Indonesta where 18906 b of Ve siluated
Tanggumnus Begency. This regency was the aegor producer ol both coflee and covow, T Lhe kst 13 voars,
the roffee growing area decreased by 1161% and its production decreased by 24.07%, meanwhile the
cocon growing arca and its preduction increased by A00%:. This study was aimed to ecxplore the
compelilivensss and weslness Giclors of sustainahle cocoa prodoction in Tanggamuos, The survey was
Lalien al Lwa subi-districl of Tanggamus Regency which purposively samplad based on dilferant Tand
suilability, Field suevoy, wlorviese, and [oeased group dizeazsion wers comdoaotod i 2006-20017,
Frasibility study was done in Bulek Subediztrice nsing 2 total of 00 fanily samples The finding showad
that cocoa farming was more competitive than coffec farming for the following reasons: higher price (in
2008-2015 voced price was 20.12% higher than collee price], higher larm incomes (Rp 12,808,551
compared to Bp 6,583 484 and higher matio B/ (1LBS comparad 1o 120, Beside colles, coroa laml
arcas with moderate suitability and good market access could out compete the usage of land tor ether
cash erops wcluding lewits and vegetablos Uhal vsaally hoving high price, Nooeteloss, the sustumability
of rocoa production in ‘langgamus faced smme weaknesses e low availability of high yielding planting
materials and that resistant oo pestand discases, high incidener of prstand discase in the field, nbstacles
ol replanliog or repuvenaling old and less produclive coced slands, varabiliby of bean produclion, and
|.| (AR llilii:lil..}-' l]r LELl I—HI'!'I 11 |.i-'(f .hi-'.'-l I ."i.[lt] illll.'l‘l'('.ll][—'!l']}' (] r:.-'i I II:_'.‘.

Ereyweorils » covoa, collee, compelitive, prodoetion, sustaimsablo

[. INTROTMICTION

Coroz 15 important trade conunodity of Indonesia, with export volue of cocos bean in 2015 of 3500750 ton
and value of 1710 millicn UsH, Lampung provines is the 7" largest producers of cocoain Indonesia, having 73.531
hertares of corna plantation. including in Tanggamus Regency with 18,9046 ha Tampung provinee i3 also the 209
largest producers of coffee in Indonesia, Tanzgamus has 17919 ha of smallholder coffee plantation [1]. o
Lampung, cocoa plantations were situated in L00-000 mabove sea level [2] where coffee also planted.

There veere a dvoamie of land wse in Tangganis between collee (as a radidonsl commedily) aod cocoa L the
st 13 wenrs, mnlTes area decrensad by 110712 and production deceeased by 2401 %, meanwhile cocom aeen and
production iervased 4005 [Table 1), Some farmers converled collee plantation Lo cocea plantation meanvlale
Ul.]l"_"l'ﬁ l'l'."'III.H.i.I].L"'.l Loy J.:"i::il]l. 'L"'.'—'I-.I..L'L'

Expanzion af Indonesia cocoa planted area especially smallholder plantation increased significantly sinee 19487,
Due to scarcity of forest area to plant cocon, cocon plantations were superimposed or diversified with other
inrustrial craps such as roffes, coconut, rubber, and hanana | 2], Among expansive commpdities such as coooa,
rubibrar, and oil pabm, siine colles ploslabions weare survive, Plhintilions dyoame bosed planting peciod ol
replanting and new planting showed competitiveness of cocea encouraged by the marker [5].

Mong with e vasl developmenl of pew cocos accas, e recenl prodoaction ad peedoctivily of cocos o
Indoncsiz continues to a significant decline that threaten the sustainability of cocoa production. The decline in the
l'.]LLH.I.]..L:'r' H.Ll:i.] .}r'l..i.'l.'il W J‘.IIEL'DI].L“-"L:I I.|>- I]LH.I].:;' r-HL'I.UI'S_ HLI".'.U[]H L'll.]:l L = I.l.]l'." iLl:J.LiLb L‘fj:er'L'LjULLb ".!.]..,5\'_'3.,5"."_'5 L‘.Ill'.l IJL"'S l= "_-F'I.I.(.'l:]
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as coroa fruit hover Conopliomarpha cramevelln, plant marerials, post-harvest and faaning systems fa]. This
researl mmed toosmdr 1] competitieeness of comoa farmun g eompare to cotfes farming and (2] fackors imcwating
suslamestle coenn peodoctiom particulz =y in Teapgamaes, Lompuong, Tndone s,

Tadle 1. J_:’]':Luli_'d avval and produc oo ol colbee and covose i Faggaes

Yeor Cotfee Cocos
Arcal tha) Production (1) Avcal (ha)  Production (1)
Zno? 515141 0.2 1E Wt 2079
20060 e o T F5.0rL 14,017 s il
L 54750 45,442 145314 T
w1y SAUS 45,310 15144 i RS
2012 53.105 H.539 L7081 7404
2015 45,7548 A0EFH TH.EMI G 1021a

Source: BEE Kabupaten Tangzaius |7
IL MATEIALS ANDMETHODS

The site of this swvey rowersd  Bane ambedisteicts of Tanggairms Begenry whoch pevposively sampled
vapresenhing different lond sintalnbiby for cocna aned enffee and villace development indices. Holok reprezented o
remnle, meonmnbsinens loss popalalion sl distriel wilth low villape deselepmens indves whers coeoa planiation: is
Ll wmsin berieny sysbonn Lolloweed by colloo planlaton, Supboress coprescotod g geod access wors popolatod
sub-diszrict with high village develorment indices where cocoz is only secondary crop among many cthers such
aa ~nffee, femits and vegatahlas

Table 2. The charactoristics of studv site

Chaaracteristcs Balcl: Samibecrcio

Liacad srea (lan?}[7) 51.568 30,77

Topoeraphy Slopirg (medinm gradient Sloping [medinw gradient hill ]
monutaing

Abhtiede fmabove sea leveld 100 -50%F GOO-Fo0

Popalatividensity [personflon®] 4063 5763

Land caitahilite far cocca 7] i3 0N 57-53

Land snttalntw far rotes Hi-N a=lll

il daasiien tian [8] Thystropeps, g usdulis Tryatropepis, bl pepls,

tropagnepls

Corua ldrn g type Sopalllhobler plan b, cocoa o toe Hose-garden, covea s secsabary
miain crop crop

Covoa land area (ha’ -2 QUL-1.05

IR T S

L Wb o T R

L R TRI PR TE | i
s g

=

L

RELT)

PR e A -l
Fig. 1. Map of cottec land suttability i Unlek [ rod marked) acd Swabercjs {grecn marleed ) [ 3]
Land suitabiliny of Dulok iz not suitable — marsinally suitable for cocea and coffee. Land switzhility of Sumbere a

s marzinally suitable - moderately suitable for cocoa and codfee (Table 2. Fig, 1-2 . Field siuver, nterview, and
forused group discussicn [FGD] was conducted i 2015-2017, Faasibilivy study was condueted i Bulok Sub-

s
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distrret nsing O fanls samples feom 30 of cach coros and coffes Barmers, Uata weere analrsed nsimg Snancial
feasihilmr amalwsis and SWOT analysis,
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ML MESTITS ANTI DISCHSSION

A Lo Use Shilt

Basically volfee plastativn ol snalllichlers were Uhe aain Conine system o Tangpans including in Bulek sud
Sumbersio sub-district. However alternative crops were developed driven by good price and demand. o Bulck
Sub-district, some ecffee land uses were shifted to cocoa by full conversion (coffee clearec ro plant cocon) or inter-
planting roffec with cocon. [fcocoa wecs were intor-planted at close spacad (13-4 ), coffee troes wore gradunlly
diad cue to Ight and nomrent competidan wth cacea, In simberejo mare ratfee land nses wese shifted o banana
ar papaya thar offer higher income, Coea rees were planted at hame-garden and ar plantatiaon as mized crops,
Fartners prefer Lo plond osTee mside Suwmberejo Suledes cicl sod s well oolside subsdistricn closel Lo forest ares

Taole 3. Land use share in Bulok and Sumnbersjo

Lann]l use Tnbek [had  Sombersge [ha)
Coffoec 27252 1547
LCocoa 2615 14u
Haek pepper 733 2n4
Cnronnt s HEE
Sow'aes [l ah 010
Mangn Al AHR
Tarian 101795 az23
Banana 1.132 3880
Fapava G0 3211
Upland field 10as 1036

B. Covon Prica

Farmers decisicn 7o plan: cocoa were didven by high price and kish oeoductivior of cocoa plantation. In average
pf Z008-2013 cocas price was 20 12% highor thau coffee price | Fig, 3], Howevel, piices e walatile, FGL L cselts
notod that in 2017 cocoa and collee price beocomss closcr that Farmers remain to plant cofteo, Cotice farmers
concludsd that cobhes farming hos (ow sk | price, pest and disease) vet low torming expenses (U'able £} Cocoa
tarmers noted that heaide oigh price, bean 1asld may reach 12 temy ha when cocsa plantatens were nnder proper
manage [moanly fertihming, pernmng samtation i and podds wers heanng along ~he vear wath eommgh ramfall Coeea
teees woere prane b long ey sessn teat makes lesves Seop Gollowed by high incidazoes of lilseh pod disraac, o
erantbraal, ool Tee brees were prone o bong sl siecsen Vol maloes Gailloee ol loweriog aod Iroiling. Colfee iwsers
and fruits deapped when rainfal” was acceszed pspecially at night rainfill FOD eoneloded rhar both eoffes and
cocoa wers prone ta exmente rainfall due 1o climate chanee,

i bl
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ERELL
BEELL
15000
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Prkc (Apliks dirv boan
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FOOS FONG P00 20012013 01T 2004 DG
Year

=== ffes == Cocoa

Fig. 3. Mymamie of eocan and cotfee price m 2002-2015 (Sanrce: Mirectorate General of Ratate Craps |[1])

Table 4. Beasons of coffec change or not change to cocoa

Satisfaction Factors Coffee not to change to cocoa Coffee change to cocoa
[ farmers. n 300 [Yafariners, e 300

Corflie farmer
Varmiog risk s lewer 543
Larming cxponses is Lovwrer EELE K
Influenee of other farmers 13,43
Total 100

Coreoa larmer
Corna luas igher price a3
Marvestiog dlU[IH L ¥ UED Hje R e
Larming exponses 1s losserer IRINI N
Triltaenee ol alher Girpers 333
Toral L

Lo Farmivg Diconse

Stmehire of cast and inemne af cattes and cocon farming showed on Tahle b Cocoa tarmers applied more
itnnre, ferlilizars (parlicolirly ween and NPE eomipowmd ) aond heebivide than coffee Binmers Ferlilizars were
applisrd] 2=3 times o year, al sacly aond sond al weal season Lo indace growedh Giltee dey season ] aned bearing [ belors
by semson ] Cocoa planbswerr mamsged more mteosiee i evon ol manee, chiemical, and oo eeesalled o bghes
production cosl. owever, due Lo highor viceld productivity and higher price, cocoa fanning geoerated higher
revenue @ farm teome, o fact covos Tacnuug ollered Ligler lnancz] leasibility, Sowme Growers changed weis
cotfee plantation to cocoa plantation hepefully to get higher income,

iy Coepn veplanting

Farmers hod changed their plantation o cocon, bat good agriculmre practices for cocoa has not adopted vet
Ahnout 20% of rocna tress were in age 15-19 vearz old that need o he rejuvenated. Mareavrer abhont 23% of caraa
Lrees wers mare Usan 20 NUAr uld thal mwece Lo be rc;:ria:l'u:-;l or TC‘le'.-'L'lEH.lL":J.. Farusers could TR HE Y ol coflee b
s e el Lon b repbinies] oo chesnigad Lo another plant [Figo 4, oollve treeduln of 1519 years old weas deop dua o
conversion], or oo e rejuvenated by clonal prafting, Coffee plantations naually had good performance of pruning
and grafting, o other hand farmers lec old cocoa tree ta grow older and higher with minimal pruning, Not much
tarmers praned their coron trees and claned it by side grafting or top grafring.

30

.I—.
1] e |
1 . : I;
o f—— . —

Cocos Coffes

40

=

Percentage (n=30)

mAge<Sy mAge 50y mAge 114y =Ape 15-19y = Age==20Y%

Fig, 4 Apge sleuclure of collee and cocos :.l]anla.Liun
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Tuldae & Comparing costamd income ol eolfea nnd eovod oo (e 7

Variahles

Mo

CorlTiae

Value [Iip]

N

F

Covina

Value [Lp)

A Farm expenses

L. prtilizer

Mannre [l ITh K QE5.000 936 LAGI.846
e fTA [hg) 0F 242130 205 RO7.0R2
NDE compound (k2] 78 233333 184 450,000
TsP/5PEE (ke 122 340,550 o3 Zha 0

20 Prsticndre

Herhivide {1} 5 237197 0 i 440,345/
Fungicide & 0 0 L1

3. Mon Somly bibaore (msh] 754 30715604 790 3.192.145
4. Harvesting transport 130114 178.887

3. Hulling 338,304 0

&, Land tax a5l &0
ToLwy 0 35,000
Total [A] h495521 n 4657 hER
T Acconnled cosd

1. Fanily labonn in nd3.178 45 1,24 7
2. Land rent (ha-1) 2,000,000 2.000,000
3. Depreciation cost 125240 404838
Totsl [14] AERTANG 2UGGAH9
. Production cost [A+E] 8,105,821 : 10,435,325
T D bean vwield (ke) OE0 G003

E. Ravenus 120582305 19,278,237
R/C 1481 LT
Faruy inceme (L-A) 0,30 T CLZEDEESL
Ketincome (E-©) FA20481 ga1d 412

Table & showed cost of replanting or new planting cocos and coffes mee per hecrare of land area. Cost of
planling cocoa m licsl year was ool very mach hipher Uan of planting colles, Howeyver cosl of covoa scedlings was
e exppensive Al Trigh vichling planting maleeals were soonetime ool available Tor smsllboldens 0o was 2 big
maonsy te invest in -1 vears before cocea plantations gonerating income, Cocoa farmers land tenure were small,
only less than 2 hectares, Farmers rended to delay replanting old cocon plantadon, Without rejuvenation, old cocoa
troes (= 20 vears old) produced low vield, Mareover as coccatrecs become slder Jabour inputs for pruning, shade
monagement, and pest and disease control begin to decline to very low levels as reported by Curry et ot |9,

Fabls: f Beplanting/new plaoting casl al callee and cocoa plantaztian (ha £

Cnatvariahles it " Caffee g {-‘"'-":_oa
No. Yalue [Bpl Mo, Value |Ep)

1. Lanil elearing Ml liwe
Felling 25 L250.000 20 L0, 000
Cutting and stacking L] 300,000 F3 3T0.001
2Tz Man tlaw
TToking 1 GO0.O0n0 14 TO0.000
Hoeing 2 SO0,000 140 500,000
4. Seedling polybag 26530 2450000 Li&d 4600000
4 Planling
Mannr: (ESTH 4 1200000 2 00,000
lleling and planting Manday 10 SOL000 5 250,001
A Maintenanee
ltand weeding [4x) Man day 46 Laup.on A LB, 000
Herbicide{ 1} litter 3 300,000 3 300,000
Herbicide spraying Manday 1 30000 EJ bl KR!
Ferliliver Hrea, Fhonsha [3x] 0 Lg 200 S0L000 200 SO0
TrerLilimer aaprgeiicsitaan Tlan i 12 Ann.an0n il 450,000

Total cast

5,903,250

7463700

oy
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£ Lowdn Mulliple Crappeng

Fig, 5 shoved cocoa and colice Grmens land leoure, Having small scale cocoa plantativn weually less thao 2
heolare, L00D% of sampling farmers practiced mixed plantiog, U was e way Lo manage the sk aoed o ncrease
Larne teone, The risk of cecoa Gamning were incuding price Quetuation aod vield drop due b pests discases, and
lung dry season,

Smallholder covoa planlations were characterizad by lercropping cocea with variely of plants wal shading
Lrees. L1 makes sinallhelder cocoa plantativns wsually bad high biodiversity [2]. When farmers wish to diversily
their sources of meome ol maxaniee e land wse they can iolercrop their cocoea land o spite ol monocallure
plantation. Snoeck [10] reparcted Hol imleecrs pping eabber-cocon and was sagoilisont by moee profibsble oo allse
axmoeinlie s wilh rubber Leee wntl e 1 200ver.

We eonld found warieliag al pionl axzocialed with coeea trees in snillholder plootstion incioding froils, spices,
st athers. Bonooe, doeian, sk blaek pepper wees Che most commmanly plimted with eoeoo in the aran Baninos
bl brewn plimtad sinee tha sstablishmeant al voceon plinGiton, fuoetionimg as shading plants aod alse s ineoime
ganernling. As cocon braes ooy clossd, bansna paelly eeachivatad and some clinm poweee L Bamimn clumps were
Thinmneael 1o lava oosingis Ires anid single rofoon | res,

M
1]
= o
m b
=
1]
L
L

<l ha 1-2 ha 2 ha

B Locog B Coffen
Fig. b Corna and eoffes tmears land tennre

Interernpping corna with banana significantly increased the yield ot coran due structure ettect of corna -
banana |11 T a degraded corna plontation wath o lemg lnstory of intensive fertilization, imter-planting with
barnzanzy nml shade traan hod positive gllseis on coeog yielil prolmbly oked with the erealion of oo envirenment
Lhal imnproves cocoa erop plygsisloge oo eechiess prassurea of pasts ol disenses |12 Shading also benelicial s
an sl aplation mensnes loe eoeoa plantation by climeate chonge [13].

Table 7. Farming income from multiple cropping

Varinhles ColTae mmlliple cropoing Covepzt mnalliple vrogping
Intercraps [froquency, Banana (23], Duarin {16 Banana [17), Uurio [117, black pepper [10], Farlkida
n—311] black poppor (197, Parkia speciosa [T, clove (3], Lansnm domesticum (29, long
speeion [14], coeooul (3] prepper L covonol (1], remgosiean (1]
Rovenne (Kl 0,350,611 1473, 790
Farm cxpenses (Kp DG GO L0
Farm income [Bp] STHLUFD 3T
Farm income 3570 310

METCENTATS 10 coead [T
ju i

Glack pepper was commmouly indercrapped with cocms il thee oiddle of e coooe mowes using, Gliricicia sepoam
ay shandand, Tarian traes were planled commonly al e bardear of the Lol The muoltiple cropes ia oocoa Girming
goeneralod meome of 31% o ineore oo cocos bean, The ool ple crapes tnoeolee Garmang conld genoraled highers
imenamie: (Table 7). especeally for collve black pepper mlbigphe cropgang doe fo highe price ol black pepper. Gross
L4 carcbuded thal diversilication ol eroges 25 an importanl straleee allowing cocod dod colloe monees To rodoee
Lheir expuosnee Lo clingbe and othee riskes, Thes measore would ool be difienl e oo plemend, as 00 could De s
onr & veturn to more maditional. diverse farming methods that were common before intensification and
nanoculmire wers adopted, Jagoret er all [15] reported that input-intensive system (based on the monconlture of
selected hybrids] to increase cocon production has reached its limitation including agronomic, socio-economic and
envivonmental, In poly-culture cocoa plantation where cocoa frees were planted with others association trees,
vield might reach L1100 Xz of cocoa per hectare and coceatrees had longer lifespan.

F. Susmainebie Cocon Froduction

Ahout 53% of cocoa Farmer sample was abowe 40 vears old [Fig 6. Ttwas hatter than thoge of cotfes farmers
that 100% was abaove 40 years old. It seemed that heing a tarmer of cocoa ar coffes plantation was not achractve
tor woath, Thirmg FOTH i youth really walling te he cocoa tarmeers, Thew preterred to go to oty and work as tacrory
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labrour, I hey Ganled L o the cily, Beey wight back howoe and worle as 3 lacmern, replaciog teir father Laloe care
ol vecoa vrchard,

Tabile: & showred SWOT snalysis far sostainable pradocton i e stodicd areas The steengths were maindy
relaled b compelilivens:

S5 (Irl'(l('(].’i COTINpra e L i'llrl T 1.-'l.-'.|ii['.]1 15 ”’l[' LAl F]HII'H“(III i T.-Irlg%}lrrlﬁl.‘i Cocara Leres

mright bree proveen ol merginal bowd soitahility inoa beood Gieming svsteon inchediog monoealiore aned poly-colinre
prlantarbion aamad home garden. Coco preodoelivile aoed price mighl be higher et generated highee Bem iaenme, T
might drive land nse shiftt from coftes to cocea plantation. Howevar, doring FGD we found aome weakmess tor
sustrinable cocon praduction. Whenever price of other competitor commadity was rize (tor esomple black pepper
price mereasced in 2005-2016 and collee price meeeasing io 20077, armers would converl cocoa planted srea Lo
olher crope, In lodia regian, steenoths and wealooess for sustamalle rooea suppdy have beon reportes! by Beg el al

[1€].
A0
30
) | Cocoa
10 B Colles
o |

<30 n-39 40149 =50

30

Percentage |
e

Farmer age [years)

Fig, & Porcent age distribution among cocod and coffoe farmer

Ihigh viclding covoa planliog materials were available mostly Tor every Grmer groups, owever local variolics
and closes were comunonly planted because ils svedling price was lower, Fanmers had expericoce thal selecled
el warivly canld prostoce high yield Bnlarianatele, onlile o reflee frming, proaing, pralling rejuvenaling,
replanting were nol comranly practiced yol in coooa Tacming, Tacmers prococed oofermente] coeon bean with
high woler caontenl. Tn mnoy season, sonsdeying Gike longer Lims Toomsel stamdard waler contanl ol dre bean nnless
voeo e beenme monbdy ool black

Tahle A SWOT far sustainahle coroa productiom

Fraduction Inclicalors (L THEST

suslainability

Strenath Mranomny B Planted as howe gardon, plantation. or mixed cropping adaptive to
BUONITLY imrginal #uitzahility. fraitiong nlong [he yeane sirnpla posl-harvesiing, highere

prochctiviiy, price, aml G ineeme (commporad o oolles)]
Erwrranment High trees coverage and tree hiodivarsite, manimum chemiral apphied

Sooal High farmer satisfaction of cocoa farming, easy to manage. easy to sell
Weakness Agronoimy & Plonting loeal and low vield clones, less pruning, less tarm sanitacion, high
ECOI0Y incidence of pesrs and dizeases, lezz rejuvenation/ rehabilitation/re-

planting, fluctuating vield $00-5#00 ko fha, low quality cocoa bean (mon-
fermented, not proper sun drying ). sinall seale smallholder plantadons
made lessz efficient handling and processing, pod peal waste was still rarcly
wsed for gosl fecding,

Ewaronment Commeonly planted at margmal land smtabilitn applhied intensive fertilizer
and kerbicide, terracing was not conunonly built. farmers prefer 1o burn
litter ground cover to prevent outhreak of black pod diseasze

Social Small land tenure, living in lezs developed village, age of more 44 y=ars old,
not much vouth cager tebe cocoa farmer

Opportunities There are programs of sustainable cocoa initiatives, programs of society
Larest, adoplion of new varielies and clopes witl high viclds pests and
diseuses resistance, price weenlives for lermented and high guality Lean,
price ineenlive e oreanic coced, prodessmg lo olther coma pradoet,
provessing dnd marketing arganiasd by conperatives, cmpaoseering aod
imvesting in small holder cocon Gieming

Threats Fluctnanng and decreasing cocoa price, climatic condition due 1o climars
change. land nze shitting to other competitiva plants. lang chain of
anarkeling




wEal efal : Compeetitivaand Snsrainabis Frodietion.

IV. CONCLUSION

In Tanggamus Lampung Provinee rorea farming was more competitive than coffee farming for the following
reasonse (1] bigher proee (o 2008-201 8 cocon prics was 2001 2% higher Chan eolfve price), (2] highee Brmincome
[Bp 12808551 compared Lo Bp @ 583 A8 and (3] higher calo BAC LTA5 compared to 1AS) Tesude collee, eocos
Laned wrvas wilke muoderale suilability and gosd market aceess could oul compele the wsage of Land [or other cash
craps including fruits and vegetables that usually having high price. The sustainahility of cocoa production in
Tangzamnz faced some weakmeszes Le: (1] low availability of high vielding planting materials and that resistant
Lo pestand disesses, high incidence of pestand disease i the Teldl (2] obetades of replantiog or rejuvenatiog old
and less productive cocoa stands, (3] variability of bean production due to climarie situation. (1] producing law
qualityr coroa bean including no fermentation. mowuldy bean and hizgh water content, (5] small scale smallholder
plantations made lass efficient handling and processing, (6] vouth generation had little interesred in cocoa farming.
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