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This repcrt is a SUIIJYIaI"Y of the Vk>rkshop en Technology for' In

creasing Rural Productivity in Indonesia. The activity was jointly

sponscred by the Irrlonesian Ministry far Research and Technology and

the U. S. National Academy of Sciences.

Participation by the National .Academy of Sciences was made pos

sible through funis provided by the USAID Mission/IOOooesia, through

Contract AID 492-1388.
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1 OBJF.CTIVES AND BACKGRCXJND

Introduction

The ttrkshop 01 Technology for ~ing Rural Productivity is

the first joint activity be~ the U.S. National Academy of Sciences

(NPS) and the Ministry of Research an:'! Teclmology under a science am

technoJ.c:mr loan agreement between the U. S. Agency for International De

velopnent (AID) and the Government of Indonesia.

The loan agreenent prCNides for joint w:rkshops, study groups, and

seminars on policy aspects of applying science and tecrJ'lOlogy to !mo

nesian econanic and social developmnt. Increasing rural prcrluctivity

is a national developmnt priority in the Third !monesian National De

velopJeIrt Plan (Repelita III). In consultati.a1s ammg officials of the

Ministry of Research and Technology and USAID am staff members of the

Board en Science am Technology for International tevelcpnent (OOSTID) ,

increasing r'I.lI"al prOOuctivity was identifed as an ?1ppropriate topic far'

the initial w:mcshop consultations (termed ''brainstorming'' by the Minis

ter) in the context of USAID's program coocerns for assisting the I"LlI'al

pclCI:' •

In determining pricrities for research and technology in Repelita

III, the Minister of Research and Technology established consultative
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camdttees ("Pepunas") broadly representative of the R&D CCIIIIU.Dli.ty.

The first of these carmi.ttees, concerned with basic human needs, was

given the responsibility for the \o.tt'kshop, and its chai.rmm, Professor

Sayogyo, was also the cha.irnan of the Indonesian workshop panel. The

fa:mat adopted during the meeting of the carmittee, which was determin

ed in advance discussions, is outlined below.

Focus

Discussien centered en ways of achieving two oomplenentary objec-

tives:

1. Raising agricultural productivity to the level at which a

small percentage of families will provide enough food and other agri

cultural produce for thenselves and for a ~e number of non-farming

families at a higher level of per capita oonsunptial than now pre

vails

2. Generating enough employrrent in support of higher agricul

tural prOOuctivity and in other pursuits to absorb the families not

di.rectly engaged in agricultural production.

Key Brainstonr.ing Questions

Questiens enphasized :in::luded the follaru,g:

1. What Jdnj of agricultural developrellt will best pranate the

dramatic increases in prOOuctivity mq,lied in cbjective til?
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Major Discussion Points

In a ~limir.ary effort to answer the key questions, the follCMing

aspects were discussed:

Food Production

1. Biological resources: Breeding, agronany, and husbandry of

selected grains, tubers, vegetables, fullts, animals and fish far' food

and for recycling of agricultural wastes for energy.

2. land reSOUl"Ces: Fertility of irrigated and upland farmlands,

shifting cultivaticn.

3. Envi.ronJremal and water resources, especially for. irrigation.

.. • Food acceptance: Food processing technology, \-:aste, and by-

products.
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5. Postharvest teclmology.

Health

1. Environmental health: Potable water and relevant technolo-

gies; fishpood culture and public healtl'.•

2. Hunan nutritioo: Integretioo of food prod~tion campaigns

and nutritional :impruvements for calorie-deficient households; m:>nitar

ing and evaluation.

Hlnnan Settlement

1. Integrated rttr'al settlenent developnent: Typology, teclmology,

and rranagement cf human settlement.

2. A1renities and sociocultural resources.

Education

1. Educational technology, non-fannal edu:ation, alternative sys-

tens of education.

Co.se Studies and Field Visits

To add concreteness to the carmittee's study, the southern part of

StmiatI'c3. \o7aS used as a case study. Surveys over the past five years have

(
\

1
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yieJ..c1ed data on Sooth Suma.tra that indicate that the main agricultur

al problems include th:! change from shifting cu1tivation to sedentary

fanning for food ~ perennial tree gardening for expert crops and th:!

increased attentioo to upland resources in fanning.

Analysis of these cases covering the topics specified above was

based an concepts of integrated I'lII"al settlement developnent and on the

results of field dem:>nstratians of technology diffusion packages. These

represented a ser:-ious attempt to find ways to integrate research and

teclmology with the camtry's larger' rural developnent efforts.

A field visit to three sites near Palembang (Semba.wa, Palembang

Rice Estate, and ~lta Upang) was organized for selected participants.



2 • AGENDA AND PARITCIPANrS

The ~rkshop was fonnally opened by Dr. B. J. Habibie, Minister of

State for Research and Teclmology, on the marn.i.ng of J\IDe 5 at a plenary

sessicn in the conference roan of Pertamina Tower in Jakarta. During

the first day, backgrotmd presentations were made by selected Indone

sian participants. 'nle second day, field visits were made to three sites

near Palembang in Southern Sumatra. On the third day, the participants

divided into four ~king groups to consider the following topics: (A)

Agricultural Technology .and Farm Employnent, (B) Food am Nutrition in

cluding Food Teclmology, (C) Industry and Ncn-fann Employment and Ener

'l3, and (D) Human settlements and Envi.ronm:mtal Health in a Rural Devel

oprrent Context.

The fourth day of the war'ksmp was spent in plenary sessions for

discussion of the reports of the ~king groups, consideration of over

lapping issues, and brief concluding cerenonies.

The detailed WJI"kshop agenda follGls.

M:mday, June 4

Evening Reception msted by Dr. B. J. Habibie
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Tuesday, Jtme 5

Registmtioo

Welccrni.ng Remarks

Keynote Address
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Dr. Sayogyo
01a.innan, Indcnesia Panel.

Dr. B. J. Habibie

Dr. HarTiscn Br'OWI1

Plenary Sessicn

Prel:imi.nary Discussim 00 ~kshop Pr-ogr:ams: Focus, Questions, and
Expected Results. .

1J.mch Break

Ccntinuation of Plenary Session

Presentation: A Profile of Rural Conditicns in Indonesia. Dr.
Sediono Tjondronegoro

Discussioo/Open Forum

Break

Case Study Presentation, South Sumatra: Dr. Go Ban fbng.

Discussion/Open Forum

Reception msted by Mr>. Paul F. Gardner, Deputy Chief of Mission.
u. S. Thlbassy

Wednesday, June 6

Field Visits in South Sumatra

Group I

Group IT

Delta Upang

Palembang Rice Estate

Group III: Sembawa.

CouM:esy Call to The Governor of South Sumatra, Palembang.



'thursday, June 7

A.M.

P.M.

Friday, June 8

A.M.

P.M.
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Discussicn by Small Groups

Group A: Agricultural Technology and Fann Em
pJ.oynent. ChairperBal: Dr. Go Ban Hc4'lg

Group B: Nutrition and Food Technology. Olair
persa1: Dr. Hillem Haposan Sitarpul

Group C: Industry and Ncn-fann linploynent and
Energy. Chairperscn: Dr. Julie Sulianti Sarosa

Small groop chairperscns, rapporteurs, and ~
COlmterpartS prepare reports.

Closing Plenary Sessioo

Presentation of FWings of~ Group Sessi.cns

Discussion/Open Forum

1J.mcheon

Final Report to the Minister of State for Research
and Technology

Closing Remarks: Dr. B. J. Habibie

Eight panelists and bolo OOSI'ID staff nembers attended the w:>rksrop

at behalf of the NAS.



Participant List

NAS Panel

Harrison B:rowl (Chainnan), Director
Resource Systems Institute
The East-West Center, Honolulu, Hawaii

Carl Djerassi, Professor
Department of Chemistry
Stanford University, Stanford, Calfiom.ia
President
ZCECON CaI'poration, Palo Alto, California

Harris Gitlin, Professor
Extentioo and Agricultural Engineering
University of Hawaii, Hcnolulu, Hawaii

Stephen A. Gallden, Vice President
CE'IUS Corporation, Berkeley, California.

William Hughes, Director
Engineering Energy Laboratory
Oklahana State L'niveI'sity, StillW9.ter, Oklahana

E. R. PariseI', Senior Fesearch Scientist
Department of Nutritim and Food Science
Massachusetts Institute of Technology, Cambridge, Massachusetts

Hugh Popenoe, Director
International Programs in Agriculture
University of Florida, Gainesville, Florida

A. S. Whitney, Professor
University of Hawaii Experiment Station, Kula Maui, HaW9.ii

NAS Staff

Rose A. Bannigan, Assistant to the Director
Board on Science and Technology for Internatiooal Developnent
Ccmni.ssion on International Relations
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Michael G. C. McDooald DcM, Deputy Di.rectcr
Board an Science and Technology for Internaticnal Developnent
Ccmni.ssion an Internatiatal Relations

Indcnesian Panel

Sayogyo (Chairman), Professor
Rtn"al Sociology
Boger Agricultural University, Bogor;
Chainnan
Ccmnittee fer the Formulaticn and EValuation of Naticnal Research

and Technology Programs fer Basic HlDnan Needs

Julie Sulianti Samsa, Professor
Faculty of Medicine
University of Indcnesia, Jakarta

Kartaoo Wirosuharoj0, Director
Demographic Ins'titute , Faculty of Econanics
University of Indcnesia, Jakarta

Yasin
Demographic Institute, Faculty of Econanics
Univers5.ty of Indonesia, Jakarta

Go Ban Hong, Professor
Soil Sciences
Boger Agricultural University, Bogar

Soemardi Sastrakustunah, Professor
Boger Agricultural University, Bogor;
Head
Inland Fishery Research Center
Ministry of Agriculture, Jak.arta

Setiati Sastrapredja, Senier Researcher and Directer
National Biological Institt.rte of Sciences, Bogor

F.illen Haposan Si't~ul, Lecturer
Biochemistry
BogOI' Agricultural University, Bogar;
Sen~ Staff
DmctOI'ate of SYSten:s Analysis
/4.gency for the Developnent and Application of Technology, Jakarta
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Hasan Purbo, Senior Lecturer
Department of Architecture
BanGltmg Institute of Technology, Banchmg

Sofyan Helmy Nasution, Senicr Staff Member
Directorate of Technology Developnent
Agency for the Developnent and Applicaticn of Technology, Jakarta

Otto Soe.man.oto, Professor and Director
Institute of Ecology
Padjadjaran University, Bandung

Herman Johannes, Professor of Physics and previous Rector Gadjah
Mada University, Jogyakarta

Daedjo SanaatJnadja, Director
Clwnical Research Unit
Ministry of Industry, Bogor

Benito Kodiyat, Cha..irnan
Board of Directors, Center:' for Research, Science and Technology
Office of the Minister of State for Research and Technology, Jakarta;
Secretary
Agency for the DevelopIeIlt of Industry
Ministry of IndUStry, Jakarta

Sulaeman \aliriadidjaja, Director
Directorate of Suppcrting Sciences
Agency for the Develo];J1e1t and Application of Technology, Jakarta

Harsono WiryOStDIlaI"to, Professor
DePartnent of ~chanical and Industrial Engineering
Bandung Institute of Technology, Bandung

Rahacli Renelan, Director
Directorate of Industrial Analysis
Agercy for the Develcprent and Application of Technology, Jakarta

Burhan Napitupulu, Director
Directorate of Systems Analysis
Agency for the Develo];J1e1t and Applicaticn of Technology, Jakarta

Sediono Tjondronegoro, Senior lecturer
Department of RUI'al Sociology
Bogor AgricultUI'al University, Bogor

Sartono I<artodirdjo, Professor of History and Director
Institute for Rural and Regional Studies
Gadjah Marla University, Jogyakarta
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Binsar Pangarihuan, Head
Sub-Division for Technology
Division of Systems Deve1opnent, Research and Deve10prent Agency
Ministry of Transpcrt and Coomunications, Jakarta

Risman Maris, Head
Sub-Directorate for General Regional Plaming
Ministry of Public Works, Jakarta

Wahyudi Sugianto, Senior Official
Planning Bureau
Ministry of Agricu1tu1':'e, Jakarta

Wardani, Senior Official
Directerate General for Food Agricu1tu1':'e
Mini.stry of Agricu1tu1':'e, Jakarta

Suryadi, Senior Official
Mini.stry of Mining and Energy, Jakarta .

Maraooin Pandjaitan, Head
Sub-Directorate for Regulation and Ma1i.toring
Directorate General for Energy
Ministry of Mining and Energy, Jakarta

Subargio
Directorate for Regional Developrent
Ministry of the Interior, Jakarta

Agoesman Koesoem:JWidjojo, Director
Directorate for Village Eccnanies
Ministry of the Interior, Jakarta

Rachmat Wiradisurya, Assistant Minister
Office of the Minister of State fer the Control of Developnent

and the Envi.raurent, Jakarta;
Formarly, Director-Genera1
Housing and Regional Deve10prent
l-1ini.stry of Public \-brks, ,Takarta

P. Dooathus, Senior Staff Member
Indcnesian Institute of Sciences, Bogor
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Secretariat Staff

s. B. Joedono, (WJrkshop Plamer and Organizer), Assistant Minis-
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Mi..nis1:ry of Research and Teclmo1ogy, Jakarta
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Mi..nis1:ry of Research and Teclmo1ogy, Jakarta



3 w:>RI<Im GROUPS REPORTS

After one day of plenary discussion a'l background presentations

and field site visits, the worksoop participants divided into four

working groups. 'The working groups each discussed teclmo1ogies and

R&D needs as they \t.lOuld fit into a JOOde1 htmm settlement.

Fach group had a chairpersal and a rapporteur. The meetings

~ infannal and the discussion candid and vigorous.

The cha.irpersans, rapt)Ot\teurs, and especially 'the secretarial

staff ~ked long after the group sessia'ls were finished, CCJIq)leting

Sl..IImBI"Y repcrts far presentatia'l in plenary sessia'l the follCMing day.

It was determined that Group D should report first, since their group,

which focused mare sharply en the human element, had designed a matrix

into which the findings of ~ other groups coold be incorpcrated.

The matrix designed by Group D, as JOOdified in plenary discussions,

is slrIwn en the next page.
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Group A

Agricultural Technology and Fann Dnployment

Chairpe:r'SOn:

NAS Panelists:

Dr. G. Ban H:>ng

Prof. Harris Gitlin

Dr. A. S. Whitney

Dr. Hugh Popenoe

The Group at Agricultural Techr¥:>logy and Farm Employment W3.S

charged with suggesting efficient mcxiels for settlem:mts on different

types of lands, such as ~-yellow podzolic soils, flood plains, and

tidal swamp areas, and also with indicating research and developrer1t

needs.

The group began with the basic assumption that an area of 10,000

ha \O..lld support 10,000 families, not all of whan tr.lOuld be involved in

agri.culture •

At a low level of technology using animal draft power, 1,600

famiJ ies using 5,600 ha could provide food at red-yellow podzoli.c soils

for the carm.mi.ty. Of this area, 2,400 ha tr.lOuld be used for actual

food production and 3,200 ha tr.lOuld be used for pasture for the 1,600

draft animals.
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With mechanized draft power, the nunber of families involved in

food pt"CXi1.rtion could be decreased, as could the acn:!age for support

ing draft aninals.

Another 500 ha woold be needed to support village infrastructure,

inc1\Xiing hoosing, services, storage, and industry.

'1lle optials for using the n:maining 4,400 ha to support the produc

tiat of energy and raw uaterials for the emp10yrrent of the remaining

8,400 fand.1i.es will deperxl O'l physiographic eatditicns, as sumnarized in

the table at the fo1ladng page.



Appli.tlatic.ns

Available Technology Red-Yellow n.ood Plain Tidal SwilIIp R&D Needs
Podzolic Soils

Biological , Hultiple Cropping Corn, rice Rice Rice. Maize Breeding upland
Plant pattern peanut, cassava Soybean Coconut. (Nits, rice

Plantation crops I'nri.t tree cloves Breeding rice
(cocaurt. rubber, oil bean
palm) Pest oontrol
Energy crops Tree legunes Sago

BiolORical , Pasture Stylosanithus, PMwns Animal Health
• I

Animal Fish Centrosema • Aquaculture I-'
CD

Prawn Brachiaria pasture technique
Poultty for nminants Chickens Breeding fish I

Olickens. ducks fucks Ib::ks and prawn

Hechanical J.ocally produced Land developoont: Land develop- Land deve1.oprent: F.calanic&l
IIBchinery heavy machinery ment: Heavy heavy IIl!lChinery machinery
L3h0ur a~ing Fanrdng: -labor machinery Fanaing: -labor PostharYest
techJv)logy -animal. Fanaing: -labor' -animal tecmology of
- draft -machinery -animal -machinery CllSS4Wl and other
- machine -tMdUn- ap-iculture~

. Advanced ted1nology ery
Posthatvest tech-

nology

Olemi.cal Fertilizer If00 k$r,/ha If00 Jcp/ha Fertilizer
Pesticide (100 N + SOP20

S
+ (100 N + SOP

2
O

S
+ Pesticide and

Herbicide SO K
2

O) SO ~O) herbiaidll!i

Inst i tuti.on&l Develop ooon1inatina
infrastnJcture institutial

--------~



Group B

Nutrition an:i Food Policy

Olairperscn

Rapporteur :

NAS Panelist:

Dr. Hillen Haposan Sitanpul

Mr. E. Ray Pariser

Dr. H.G.C. M::!Ibnald Ibw

To i.Dprove food pr'Oductioo, nalagr'icultural E!fIi>loynent, per

capita :inccma, health and gene:re.l living canditicns, and the volume

of "expcrted" fO<X1 fran an existing cr projected settlement, uenbers

of Group B offered the reoc:moerrlatioos discussed below:

1. Rice, the ootmtry's JOOSt :i.nprtant staple food and cultivat

ed crop, can, with existing technologies, be harvested, processed, and

distributed wi.th significantly lower losses. The necessary teclmolo

gies shcW.d be selected and introduced where apprcpriate, with fann

ers trained an:l the nethods disseminated. It is estimated that about

2 millioo toos of rice can be saved annually.

2. The harvest, processing, drying, storage, and distriJ:utioo.

of starchy foods such as cassava and other tuber crops, and sago and

palm juice pr'Oducts can be greatly improved. M:>st important, many such

focrls can be utilized as substrates for the microbial production of

proteins. Modem technologies exist to achieve these ems.
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3. The {recessing of legunes by indigenous food techniques, espe

cially by fermentation, can be improved and streamlined by available

teclmologies. Productioo of soybeans and othel' leguues can be increased

(500,000 tons are :imported annually to cover the present food c!I'ld animal

feed requ.irements of the country).

4. Ethyl alcohol can be easily produced by fermentation and dis

tillation by using starch-based products or unutilized industrial by

products such. as nolasses. The alcoool can be utilized in sinple DDdem

teclmologies to precess edible fish not usually employed far l'n.mm CQ'l

StIn'ption, to preserve this nost impcrtant source of animal protein, ar~ to

reduce the large postharvest losses. It can also be used to provide a

stable material that can be aO:ied as an ingredient in existing fish-based

foods or as a supplemmt to protein-deficient diets. 'The fish oils that

accrue fran this defatting and dehyc1ratioo process can be used in the mar

garine industry that is already operating in the country.

5. The large unutilized potential for the productioo of dry ice is

a resource that must be used for the expansion of a greatly underdevelop

ed fishery market.

Fish, which exist in ahmdance in Indonesian waters, can be

distributed to a much wider pcpulation than is now possible if they are

appropriately cooled. The dry ice, available fran the fertilizer plants.

can also be used for a wide variety of :important food technologies main

ly to preserve valuable perishable crops.

6. Agricultural wastes can be used in a variety of ways; for in

stance, far the growing of JIIlshroans.
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7. Technologies exist to prcduce cheap fcxxi pra:lucts like nood-

1es, chips, and CI"aCkers fran root and tuber crops and sOOuld be utiliz

ed m::re extensively.

8. Teclmologies are available far cottage and large-scale in:lus

tries to prcxl~e ferrocemmt structures such as rainwater cisterns, sew

age pipes, latrines, and fishing boats, as essential CCJ1POl1ents of a

technology-based :t"lIra1 developnent model.



Group c

Industry am Energy

Chairperson :

Rappcrteur' :

NAS Panelists

. Dr. Saycgyo

Dl'. Wi) 1jam Hughes

Dl'. Stephen A. Goolden

The Wustry and Energy Group was charged with studying cax1i-
,

tions far i.rereasing rural ~tivity am i.rereasing na'l-fann employ-

ment in rural villages. To achieve higher productivity, several ele

ments appear necessary. First, people Jm.lSt be JIDtivated to increase

productivity through adequate incentives. Second, training in the skills

necessary far using the new tecmologies DUSt be provided. Third, use

of new technologies, including new fuel technologies, will ~uire the

developnent and applicatim of m!thcds to generate those fuels in the

villages. Fourth, continuOlS management of these technologies is a re

quirement far their successful use, am the village camnmities must

develc:p that IMnagement capability. Finally, simple am intermediate

implements and farm machines JmlSt sanehow be made available to the farm

ers to i.nc:rease their productivity.

en the basis of these assumptions, Group C subni.ts the follCMing

recarmeniations :

- 22 -
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1. Effcrts sb:W.d be made to establish better marketing corxii

tials fer farners so that they have incentives to increase {roducti.a1

that will give them surplus inccne. This, in tur'n, would :increase op

pol"tunities for nan-fann employnwmt in run'l1 vi_llages.

2. Planning shoold begin fer extension technical training pro

grana designed to aid villagers in using new technology such as energy

devices (far instance biogas generators, pyrolizers, alcohol fennenters

and stills) and teclmiques far better use of larrl (including crop diver

sification and rotatim am fast-grOOng plants to produce firewood).

3. ~ or three pilot projects should be undertaken to provide

the bases for energy SOUI'Ce. develqm:mt in IUr'al areas, for example:

• A total biogas system, probably using ferrocenent con

struction, starting wi.til a digester using human and

animal wastes, agricultural wastes,' and nonagricultural

plant naterials to pnxluce biogas and fertilizer. 'The

effluent fran the digester shoold be used to feed an

algae parl, wi.til the algae being used far poultry and I

cr fish foOO to pnxluce protein.

• hi alcohol production system using cassava, sago palm,

sugar paJm, and other appro{riate bianass carbohydrate

SClll'Ces indigenous to Indonesia. In planning, due con

sideratim shoold be given to preventing alcoholism .

among the villagers.

• A pyrolysing system suitable far using inputs such as

weeds, grass, rice hulls, and other agricultural wastes,
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the 0U'tprt being gas, oils, and~ that can be

used as a substitute for ~ingly scarcef~

and for other fuel needs.

It is strongly suggested that these test pilot projects should

be crganized so that the inevitable initial operating difficulties can

be worked em withcut creating initial scepticism in vi.llagers. It is

also strongly suggested that each of these trojects be made the specific

1X'imaIy task of a small group of people who are cbarged with the respon

sibility for its su~ess.

4. A pilot project sl'o.11d be tD'X1ertaken to develop ways of pro-

ducing clean water t:hn:>ugh the use of BOW heaters, catch basin systems,

ani camnmal or boose storage SYStems, etc., to minimize the need to use

scarce fuels to sterilize water.

S. Ways shoo1d be explored to make village and tree-planting

subsidy funds JJm'e effective by placing mere management responsibility 00

villagers for energy farming as well as food farming. Energy fanning is

becaning i.ncreasingly important because of the firewood PJ:IOblem.

6. Eoonanic ireentives should be provided for local manufacturers

to proou::e simple farm irJplements and machines, and ~-interest credit

shoo1d be J!Bde ava.i.lable to enterpr'is~ ooopen!ltives am farmers to pur

chase such implements.

7. Joint effcrts should be encooraged aDD1'lg biologists, engineers,

am ecmani.sts for employment-genemtioo Jmdeling based on the new tech

nologies, management requ.i.nments, and social calSideratioos.



Gru1p D

IilDan Settlsnents and Enviralmental Health

in Rtra1 ~1opDent Cartext

01a!rpenJcn:

Rappcrt:e\rs :

HAS Panelists:

Dr. Julie Sulianti Sarosa

Dr. SartaIO KartodiMjo

lTs. Rose Bannigan

Dr. KartaID Wirosuhan:ljo

Dr. Hasan Purbo

Dr. Sedicno Tjaxln:t1egooro

Dr. Bambang Sumitroadi.

Dr-. Subargio

Dr. Agoesman l<oesoenoddjojo

Dr. Harrism Br'CMn

Dr. Carl Djerassi

'!he main objective is for each hunan settlement to beer me self

sutf:lcient. 'Ibis is not to suggest that each unit~ produce every

th1J'w it needs brt rather that it woold exist through a ccmbinatim of

JnXiucing its own food and buying machinery and other impcrts with self

gmenrted inccme. The settlement sh:W.d, however, be able to maintain

i:ts own equipDent.
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The main elements of hunan settlements and their interrz:elationships

are depicted in the JOOdel designed by Group D (page 15).

The gn>up proposes that ~ major settlement experiments be under

taken:

1. A new typical transmi.gration settleJ'reI1t, located outside Java,

large eI'k)ugh and with sufficient population to pennit management and

services.

2. A settlement experiment located in Java, perhaps in a river ba

sin area, wl1ere land use is an issue and the~ is already densely popu

lated. The experiment would incorporate small-scale industry and aim at

increasing both agricultural and industrial production on the limited

available land.

The responsibility for developing this effort should rest with Pepunas

(Group on Basic Ht.unan Needs), and it should involve rePresentatives of rele

vant agencies. It should explore possible sites and analyze them in tenns

of selecting the best site for the experiment.

The criteria for selection of the experimental sites inclooe:

• Transferability of experience;

• Accessibility for ronitoring by researchers;

• Ethnic considerations;

• A mini.mum time investment for establishing the settlem:mt, and

high visibility for public relations;

• A minimum rupiah investment with maximum rupiah return; and

• A high chance of success.

In the experiments, a systems approach should be applied to pt:CIlote

integration of all asPects of rural developner1t. 'The experiment should
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IX'OW useful to the InOOnesian Govenmant for future policy fornulatioo

with respect to rural developrent.

A limitation shoold be set on the tiJre needed to reach conclusions

about the settlement. Once an~ is selected, the cxmnittee ~uld de-

texmine:

• Food crops that can best be gram on that specific site;

• The best crops for export purposes, i.e., sago palm for alco-

hol, exotic plant products;

• The optinn.m ratio of food and export crops;

• The energy sources available;

• The sources of water for agriculture and human use; and

• The availability of fertilizer for local sotn"Ces, i.e., small

phosphate deposits, biological processes, and nitrogen fixation.

Given the physical and ecological framework, the ccmni.ttee should

examine the number of people each settlemant can support. In addition,

they should determine the services required to meet the basic needs of

the people of the cxmrnmi:ty wi.th respect to health, family planning, edu

cation (both formal and non-fOI1IBl), and nanagement.

In Java, the critical problem ~uld involve determ:ination of suit

able snall-scale industries and appropriate teclmologies to ensure maxi

DUn utilization of both huran and naturel resources.

The size of the study pop..tl.ation should be detennined on the basis

of ability to reach econanic self-sufficiency. In setting up the mdel

experiment, various aspects of nanagement and social participation should

also be taken into aCCOtUlt. Hanagement of the ocmrn.mity srould be organ

ized with local participation rather than leaning too heavily on the na

tional government bureaucracy. (1m exception, of course, would be the

system of oonmunications and transportation.)



4 PERSPEcrIVES

Indonesian-NAS Cooperation

~ Wrkshop m Technology for ~ing Rural Productivity in

Indonesia continues the close cooperation between the Inicnesian ~i

entific carmunity and the U.S. National Acad~ of Sciences. In 1968,

the NAS and the Irrlcnesian Institute of Scierx:es (LIP!) cooperated in

a joint~ on food t with the objective of producing practical

~tions on food and nutrition problems in Indalesia to aid in

the fcrmulation of natimal. policy aOO progt'aInS for the first five-year

deve10ptent plan (1969-1973). Many of the~timswere incor

pcrated into the first deveJ.opnent plan am were also used in the se

cond plan C1974-1e79).

A 1971 workshop m industrial and technological research examin

ed research, deve1oprent, and engineering capabilities in Indonesia.

The objectives were to suggest ways to improve the selection of R&D

prierities in support of national industrial deve10pJent plans, to

strengthen R&D management, am to build a JOOre effective natiooal R&D

infrastructure .

Natiooal resources planning and management was the focus of a 1974

WJI"kshop. Recarmerrlations m l.an:i and soil, water, fon!st, ocean, ard

m.i.nera1 resources were subnitted to the Natialal Deve10prent Planning

- 28 -
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Board (BAPPENAS) for (xmsider:"ation in preparaticn of the second devel

opnent plan.

Ten years after the first ~kshop on food, LIP! again asked BOSTID

to participate in a national wcrksmp on food and nutrition. This reet

ing, held in July 1978, propcsed policy reccmnendaticns for inclusion in

IOOcnesia's third five-year plan and reviewed the state of food produc

tion and nU"t'rition in Indonesia; the review led to reccmnerxlations on new

goals and programs.

Planning and Organization

The negotiaticn of a five-year science and teclmo1ogy loan fran the

U.S. Agency for Internatiooal DeveloJ:Wmt (AID) to the Government of In

donesia has provided a frarrework for~ regular and sustained coopera

ticn between BOSTID am Indonesia's scientific and technological institu

tions.

'The Minister:" of State for Research asked BOSTID to cooperate in <X>n

ducting a set of joint activities aimed at strengthening the capacity of

these institutions to help neet the econanic and social needs of Indonesia's

people.

Initial discussicn took place after:" the 1978 worksOOp on food and

nutrition between Dr. Joedono, William Littlewood, and OOSTID staff. In

a&li.ticn, BOOTID staff met with Dr. Baiq\IDi am Dr. Trisura Suhardi to

.discuss futi.tr'e co1J.a.bcmrtion.
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In January 1979, Dr. ])a.l of the BCS'1'ID staff visited Jakarta and

met with Dr. Joedalo and Mr. Litt1ew('X)d regarding the next activity.

The waicsmp date was selected and the major issues to be CalSiden'ld

were discussed.

Dtring the remaining few DDnths before the mrks}x)p, background

materials were exchanged between the Ministry for ·Res~h and Technolcgy

and the NAS; and further organizational matters were resolved through cor

respondence and cables. A briefing session for NAS participants was held

in Jakarta.

The support and cooperation of the Indonesian workshop organizers

ar¥1 hosts were excellent, and the administrative and logistical aspects

at tbe meeting were well-organized, especially the difficult ~angemmts

for the site visits. Participants were particularly indebted to Dr. B. T.

Habihie ~ provided '00 IOOanesian-built KASA 212 planes far the rotmd

trip flight to Palembang. 'Ihe support provided by the w:>rkshop secreta~

riat deserves special note. They worked well into the evening to prepare

docuJents far the next day t s sessiens.

The IOOcnesians provided lunch each day for the~, an event

that nat cnly was pleasant brt also permitted a helpful informal exchange

amalg the participants. Tw:> other pleasant occasions for social inter

acticn were a reception hosted by Dr. B. J. Habibie al the evening of
~.

June .. an:t Ole hosted by Paul Gardner, U. S. Charge, en the evening of

June 5.
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Press Coverage

MeJme:rs of the local press atterrled the opening cerem:my as well
",

as other plenary sessions. In addition, Dr. Brown held a press con

ference with lCA officials at the U.S. Embassy on Monday Jt.me ll, fol

ladng the ccnclusions of the ~kshop.

A copy of the newspaper article on the opening of the toa'kshop is

attached as Appendix 7.

- "

Staff Suppcn1: and Fol1cM-Up .

H.G.C. ~nald row and Pose Bannigan of the BOSTID staff coordinat

ed NAS participation in the ~kshop.

Ik-. D:Jw arrived in Jakarta on May 30, ani on May 31 am J\me 1 and

2 discussed the ~kshop arrangem:mts "dth local Arp and Indonesian of

ficials.

Hl's. Bannigan and the eight MAS participants arrived in Jakarta al

June 2,3, and If. The groop met with USAID officials al the JOOI"ning of

June .. fer a briefing. Minister Habibie hosted a lunchea'l on that day

for USAID Missial Director Thanas Niblock am HarriSCll Irown, chainnan of

the NAS panel. Also atteooing~ Dr. Daor, Mr. Little\OXl, Dr. Joedalo,

Dr. Harsono Paspanegcro, .and Dr. Ibrhan Napitupulu.

During the afternoal of June .. , a meeting was held at Pertimina

Taers to discuss the energy partial of the science and technology loan
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In his closing remarks, Mi.ni.ster Habibie asked a snall carmi.ttee

or Inda1esi..an panelists headed by Professor Sa}lOgyo to meet with Dr.

Brain arrl members of the NAS panel and staff and Mr. Li.ttl~ to dis

cuss the next steps. 'I"he:refare, folladng the conclusion of the war'k

shop, a meeting was held on the nr:JIning of June 8 to plan a coorse of

action.

After considerable discussion, it was agreed that the Indonesians

sOOuld further elaborate m the criteria ~vided by Gra.1p D for selec

tion of the site cr sites. A BOSTID staff JIPJIIber~ visit Indonesia

in the fall of 1979 to discuss detailed developnents of the project and

assist in arrangements for the next joint worksb:>p meeting at the select

ed site(s). "ten~tive1y planned for early 1980.



Appendixes

RI-USA Brainstonning Session on Improving Rural
Productivity ('me IndOnesia Times)

Indonesian Report of Meetings

Role of Locally produced Small Fam Machinery
in Increasing the Agricultural Productivity
in Indonesia

The Basic Approach of the Transmigration Programs

land and Water Resources Developnent in SoUtheast
Stmatra

A Profile of Rural Conditions in IndOnesia

Conclusions of the 1978 Energy Workshop on Energy
Supply for Rural Areas
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Minister of Research and
TechDoiogy Prof. BJ. Habibie
opened the seuloa in a brief
ceremoay here yesterday.

The minister, in his opening
speech, the seuioa was not eJ
pectcd to produce solutions, but
Ideas 011 how, when and where to
start to lnc:reue the villagers'
productivlties, "We want more
detailed scenaries of rural
economics," he said.

The projected village will haft
a amaIJ pnc:entage of families
IDYOlved in agric:ultural activities
who will provide enough food and
other agricultural crops for
thnnselves and a large percentage
of families at higher levels of per
"apita consumption than now
prevail. The largest part of the
families "ill .'ork in sedors not
directly invoh"ed in agricultural
production.

Pilot projects of this kind of

-'34 -

nw U~ A 1m.... ~~
.1A.~.1l • .:; j-.>l W.lJ. O.w.u -

-stoiorniuilg §e§~non

on IIl!11l~roviImg

R~alProductivity
.yOuReporter

Some forty Indoaesian and vlnage might be established bl
American scientists started South Sumatra or South
,alerday as· day brain- Sulawesi. SelecteCI auendaDccs to
storming session to try to design a- the sessioa are scheduled to ristt
model of a village using ap' three sites near Palembang.
propriate technology has a high South Sumatra, today. "
.,ncultural _productivity. The If the projected formula COIIIeI
Americans are from the US' into reality, It will brin, a
National AA:ademy of Sc:lenc:e singiftc:ant change lD the baDdIJq
while their Indonesian c:oun~ of IDdoaesia's trazwniaratloa
terparts are from government programme which has 10 far been
lDstitutioas and departments and agricultural oriented. The
DDhusities. existing transmlgradOll policy

regulates that every famUy
lranslJliarated from ODe place to
another, particularly from the
lmpO¥erished areas of Jaft to
other islands of IDdoDesla, II
provided with a 2 hectare
qric:ultural plot. Therefore, the
transmigrants are trained bl
agricultural sltiUs before they are
resettled in a trannnigratiOll
project. With this system, a
lrmsmigratioa project of 10,000
hectares is inhabited by 5,000
families, all of whom englle lD
agricultural activities, nen lD a
moaoc:ultural sector.

As an enmple-, Prof. Hablble
said that the JO,OOO hectares area
would be inhabited by 10,000
families, of which oaly 1,000
would be involved In agriculture.
The othn 9,000 families, he said
would work il! other sectors whlc:h
would 5upport hiRher agricultural
productivity.

The Indonesia Times, June 6~ 1979.
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TbrouchcNt 1D4oneaia. 1n sovernment &n4 in pr1ftte cucles. ,111
central JI1D1atrlea and 111 univerlitie•• t~t1. 'beiDa linn to 1jU'
Datun &D4 tON of l"U2'&l 4lTelopient vh1ch. i.. tak1Dl place ia the CO\IIl
trr. The 4eVeloplelit of rural place. - i.... those areas out.iese ot '.
the larse metropolitaD centers -- ia .tated pollcy. ,'but a centr&1.
atrategy for bwlaent1ns that policY' baa Jet to 'be,developed. 'M the
apecific soala of rl,D'al development Var:l. so alao do the torma vh1ch' .
developaent takea, md the strateg1,es vbJ.ch are used to achieve .it •

.. .
The .em1n~ reported on here vas orsanized tor the purpose of

'br1nsins toseth~r .cholars'. policymakeJ:s t and those 1nvolved 1n action '
prosi"- in th«t field ot rural 'development to .hare tbetr knowledge and·
to d1scuaa m'4 lUIIIII&r1ze alternative atr"tec1es md polici.s related
to rural developaent. Belo Soema.rdJa.u t Ch~ ot the 8EADA.G Indone.ia
P&Z1el. set the atase 1>7 aussesting that the tasks ot the s-.bar were ,
to id~ntitt the el-.nta ot rural develo~t."to 4evllop po1nts ,tor
pollCf couidera:Uon. aDd to suisest V'qs ot ..uuriDI the relwuce '
and ettectiVene.a of sPecific rural developDltnt programs in Indoneaia.

, .

POUl" r.c~en' th..s were apparent 1n the .ainar' a deli'tJ~tioU

aDd the papera 1Ihi-c:h me presented. Althouah toraulated 41tte~ent~
.1>7 Y&r1oua p&rtia1pu.ta. ~he8e themes .centered on the tolloviDi' es.en- "
ti&l elements ot rural development: coherent atrat8Cf. proST_ tlezi
billtY'. polltical rill. aDd popular involvcent. l , ~e·problem Qt :.
equity alao figured larsel7 in se1l1nar 41.cuaa1ona. Several of 'the
papera pre••tect cle&r~ aboved that eciuit7 QOnaiderati01ll are DOt
unique to InaDneaia. Indeed. it Vu observed that OIle ot the lIOat~
listerrt tb..s in CUlTttllt internlLtional euscuaa10a. ot rui'al. deYelop- ",
aent concerna the iaaue ot equitY' ~d a cloael1', "~ted atratecr.

.;..----
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p&rticipation.2 Equ1tl'. it vas recognized.ls n~ a narrow concept; lt
iIlcludes variou kindB ot access - &Cc..s to .1obs ~ to a stable sourc.
ot 1DCOJlle, to knowledge, &nd to an &billt7 to have some control~
the &tta1rs ot daily lite. Much more neea to be known about, the va:,
in which wealth is distributed in rurAl areu, aDd about the chailces
people have tor laintul employment. For example, 8ul1stl'o I s paper 1iuu
cated that, at a Ter:! JI1nimum. the t&rlDer'a uae ot modern aeeds &D4 aultl
vatiOil practic.s, vhen accompanied 'b7 1rriP.tiou', chanses th. natlU'e ot :',"
tara work drulat1callT: more labor is' needed in nearlY all phues, ot ' ,
tara operation; On the other hand,' there II8iY be an incre"e 'in the actual
number, or at .leut the proportion. ot laDen..s persons in rural areas.'
It v14e~ true, the implications tor development pollcy in terms ot
dee1cl1D6 when project, money should be spent, ¥here services should be '
located, aDd so torth, are aign1ticaDt.

A aecond theme in the seminar discuadon tocused on what might be
. called political aDd aocial considerations. Polarization or rural dual
1l1li, u it ia calle~, II8iY be 1I1cre"ing. This phenamenon 11$ expressed'

, in many' tonu: the number ot large tarmera versus' the number otsmall
ones. the relationship ot those employed to those under- or unemployed. ,

. the nUlllber ot individuals who own or have access to employment on laDd
versus thoae vho are landless. Polarization is 'apolitical concern ira
the sense that while ru.t'Sl areas 1n earlier times had patterns ot patl"OD
client relations vhlch vere vell known to ever;yone, aDd in later tim.s
a multitude ot political parties which provided structure to rural
society, these institutions have disappeared or are disappearing. u
a result, the bond. ot the villqe system are CbaDgulg. Polarization
ls also a social concern in the sense that JII&ZJY dimension. ot rural lit.
are chancing under modern conditions. '

A third conaideration dealt with by the 'staa1nar, although obvioUl17
interwoven vith those mentioned above, vas more B'trictly economic in
nature. The issue ot adequate employment vas regarded paramount.

" ~styo pointed out the benetits ,ot employment in rural areas in terms'
otslum preventicm, proviaion ot addit10n&1 incQ1l1e, reduction ot income
inequalitie., and easing ot socie.l tensions that could disrupt the de
velopment procell. BiS1 paper discuBled the ettec3s on :miloyment ot '
major rural development po11.cies such as INPRESS~ BINAS~ and SUBSIDI '

2. A review' ot internation&1 themes on rural development 11 contained
in the paper by Bartono Kartodirdjo and the Statf' ot the Institute
ot Rur'U and Regional Studies, "The Development Process: Perspective.,
Implications, and Dimensions in the Context ot Rural Developnent
Strategies," presented at this seminar.

3. IM''tJtf.Ibi. PHsidlm - Program ot Presidential Inetructions.

4. Bimbi.ngan Mu8at - Mass Guidance.
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~ 'Di'sA.' DHpit. theae prograu, it wu all...d that 1Dcome '41,
trilNt1cm~ wor.aed. Pricing poltcie. and adoPtion 'ot DW technologies
oqbt to be .ore pre~1aely l1nlted to labor Deed.. '. . .

.
A tourth t~ that aroae involnd a cOl1camtor the integration

of ruJ'al de~t programs; hovenr, there vu DO clear ,.p....ni .on
thia 1",.. Indeed, ICae panelisu Doted that it Indoneli& were abl.· .

: . to SAt'p'at••\lCc•••tully it. nr10U1 JUblic aDd private P'ocrau. it
VCNld 'b. 011. of th.· fir.t .ocieti.. to have done 10. .But th. 1••uel.
proba'b17 relatl" i lI1aim.' Jr, coore.1DatiOll ot.c~c. l1atiOD&l rllOUl'C"
18 Mce"&17. . _. . ,

APPROAC~' AND ELEMEr.TS 06 RURAL DrtBLOPllBII'r

..
A number 01 different approache. to ruJ'al 4ev8lo~t vere ex.iaK

~ the cour.e ot the seminar. BeveraJ. ot th••e are identiti.d and
.ae.eribed in the diacu.sioD vhich tollows. Within what are h.r. terud
"i~neral app~e." there are specific "elements" ot develOpieDt which
aerit consideration. It mwst be .tre.se4 at the .out.et that the.e .
approach.. or el_Dts are not considered to be ·llUtul.l~ axcluiv.. "
!'bat 1•• DO deVe~OJIIent progrlUll is likely to.ucc.1d b7 ua1q a .1D&le
approach or 8Ub.et ot element.. Bather. a 8UCce••tul P'osr- would .
~ ... "IU'ie1i7ot ccmsiderat10ns. .

Qep!ral Apwoaches

lone ot the participants argued, either in papers or ill discua.ion,
that a .ingle sector approach to d.velopaeDt - b. 1t economic. qr1-

. cu1tve, health, veltare, education. or ~ other .ector - 1. tealible.
AD 1IrteIrate4 or at least a multi-policy developamt prosraa vu u.ume4
to .be ilec"'&I7. SUCh m approach take. into acCOUDtthe 1Il'tercODAlct.d
nu. ot 4evelopamt efforts and, a. proP'''' are 1IIpl_ntld, the con';'
t1D1I&l mproT8lllmt ot linkAges betw.en all ..encl•• having deve10pleDt
ob~ective.. It wu leuer&lly USUJDe4 that 4eftlol-nt policy JIUIt be
I7Iteaic in nature - i ••••.must recoll1ize the intircozm.ctldDe'!I ot
acticu and pollci... The '1&Diticance ot s)P8taic linkap. 1. Uluatrated
'bT .twU.e. Yhich .how that U purcbaliDa pOnr ot tam-ra iDcreue•• de
..u tar t&l'll I~ a1Io increu•• - liUap, ~4.
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.
'IR!t1t~ion-Buildtnl Approaches

One ot the approaches most o:tten ment1CX1e4 wu that of tnst:ttlitiOll
\u1ldins (although the term i tselt came up ·.tor crit1ciam).· JuJ cU..c..ed

. here it reters to the organization ot »robl...olving instit\¢10n.. ·at
the local level. Davam Rahardjo susgelted that orpn1zat~cme IUch ..
cooperatives6 ·which arise out ot the interestI 1A4 nee41 ot people are .
IIOst likel1 to work. The mobilization ot p8",an~. &I an ~.senti&l te.turi
of tile 4eve~1; pzoooe.s aD4 ot 1A.t1tv.t1o~lnaU~VIol DOted s.za •. , ..', .
ftricnaa"... Of pa.rticuJ.&1o conoern 1. the aetI:lod 1A4 proce.. ot a:»b!:U....
tion. e.peci&ll1" ot those peasants not prHeilt17 involved 111 4eYe~ .
related organizations. This kind ot institutional developMrlt i. puot~c~

lar17 ditticult to &CcOlllPlish. A related problem ~volvea the. st1aul&tion
and p&rticular~ the creation ot rural le&dersh1p•. ICoent.1aran1nlr&tlUC
.ested that 1nformation is needed on why m&DY leaders behave in an
.~t~(\r1tar1an JI&m1er wile others do not. The complexity ot the Fobl- .
vas UI1~erscored b7 a long diacussion of the methoda and virtueIi ot'trau
terring loyalties tl"om traditional to modern1zin& .,..tl!lU (see re.urch
lugestions). A third element in institution-building concerns the role
ot existing organizations in promot1Dg deYelopunt. Cooperatives, CCllJ
DlUl1ity development centers.7 and cODllllUl11t7 health and welfare center.1S

cm perform a ver,r significant function in terms of orSanizing the1Jo
re.pective memberships tor developlleDt. prOTided they do not operate
in a patroniziDa vq. '!'bat ditticultiel perl1st in th1l regard il 1n~ .
dicated b7 .tudies which report that people have a teeUns ot une&li••••

• born ot • lons trad1ticm ot respect tor authority •. when de&l..1Dl v:l.til
lovernment.

D!. Bole gt Government

Obv1oua~, the dlnemics' of the role ot government in the d....lop
MIlt proce.s is a crucial consideration. lI'ev govermunts to4q do not
recoll11ze that thq are "ot the people" Qd therefore haveobliptiona
to create an enviromunt in which people can tind peace. HCUl"itt. ad,
prosperit7. But this allO ..ana there 1sa need to Promote .orpnlsed·
puoticipation at the srusroots leYel. In this context, Saleh Wld040' I

6.

1.

8.

• I
lC.Q.D. (Kopftari lbai.t DAa - VUlaae Cooperative Unit).

LSD (LInbagcz Soai.a'L !Mea - Villap Soci&:t COIIIII1ttee).

PUSX1l8NAS (Pwrat XU.~tczn Nu1It:attz1ctzt - Connm1't7 Health Cater)
and PlClC (PMdi.d£1can X.••iahuZ'Gf#l X.~a - lI'ua1l7 Welfare
mucation).
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PllWon d,c8Iltrallut1on ot &4JI1D1a~rat101l re&tt1med the poiDaipl.
tbat rm'&1 4ITe1opM1lt 1. I1"O\1P act1011 vb10h .requir•• thliDvol.,..lI,

. , of peDp1. 1D d.cla1oau which aff.ct th.1r ll.,.~.. !hI '1"11 Dar 41.cua.1cxa;
"re••id the DH4 to' 11ft a lNat.r rol. to.~ ofticial. ad low - ,
1.a4v1. 8plcitic&JJ¥. the ro;'e ot the~. ~. ad ~9 in '.
the plU'D1 DC p1"OCI" .Bould be .trlDl'thlDld. .-...... u .Rabar4.30 .-
I\IIP'W,~ cleft1'IJE .-.ho1l14 'bt 'baaed on the peopl'" aupport. '
U'A lii4etitaip' Ibquld iAol\1de a .00id I1_Jit ot popul&r p&1"t1ciJa~.S.~.
%a ••, ...., to _Oil *0 iIIi* the 'b\Il'4n of~t nltl wltb . '.~ .

,~t. theN &1'1 ..., who tiel tb&t people. thZ'0\1Ih • .u-eu;port ..
ahcN1d have the tne40. to UI tha.e 'pz'Oll'aIII· ad re'OU1"ce. u4e &'9'd:l
able \0 til. vb1ch t1t tbe:lr needa ad 1Dtll'nt••

Decatrallut10n 40es not _&Z1 that the oentral or promc1al IOftrD
menu. aboul4 abl'Olate th~r re8p0D81b111ti... It i. ev.n iDor. 1aportct
-e.c cc~ral pIU'D'ne take place aDd that c.raJ. cOord1zlation be ai-'
'nnd. It 1. the 4ecIDtral1latlon ot ....1nl.vatlon vtdch 1. IIQ.t' ae.4.
ao. pan.lilt. eTi...14 aD 1D1tial 1000rDlleDt' _etua :Cor. procralll with
an eventual pull-back to »ermit local. ta1r~ autOAClllOUB operation. :Co-'.
OZ'41Dation ot ~tal actintie•• theretore. yu ••en u one ~ the"
mit h~.tuJ. .1..... at pre.ent. Ther.• 11 aD 1D41caticm.~t .~. 1Ir;etua
to~~on 1. cc:.1Dc floc. the lI1D1'ttri•• ~"elvel. ~' ,. ',-

ADOth.~·- el...t ot SOft1"D1Mnt orlwzation 1. that ot sreater par
ticipation ot local peojJ.e in ~. procr'" tMt affect the:lr live••
The ditt1cult7 ot &C~ tM -»&rtic1pation vu .tre'Ie4"cont1Dual~.

,Iu11cUDI local orpnisat101l1 that cOlllb1Jae the &b1l!t7 to acccmpl1lh their
own ob~ec:t1"I. U vell aa to fulfill the 10als ot the 10cietT .Ce.s••
autual lecurit7), 18 Dat eaq. liDa":Y. it YU .tr.....d that the private··
,••ctor &1.0 hu a I1ID1ticaDt role to plq 1Ji tb11 prOC••I. Some ""rr .
imlcwat1" ProBraI ot local initiative aDd .elt-help haft been iAtro
4.e4'b7 the pri.....t ••ector. So.tr1IDO'1 paper provide4 a lood il1uatra
t1011 ot 'one prOll'aal0 which bepn vith a concll'D tor co-nmitT health
caN a4. throUib popular participation, ult:lmat.~'helped to improve
other upect. ot CO"Pm1t7 'lite.

9. The bupat£. oamcz~. aDd. tt.a'ah are the top ,official. in the three
aaJ.l••t \mit. ot 10000U'DIIent: lcab1lpaun. uCXIrIlZ'bczn. &Dd btaacr1lczn.

, r..pect1.,.~. .

,10. AIM 8Ma~ - ao-unit7 health car. 1Ch_.
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Intep'a1iion .2!. Rural s! Economic Develgpilept

One ot the _~or accompanimenta ot Indonesian independence hU
been the integration ot the national econOll1c ..ector with that ot.
rural society. This has involved substantial .ocial chanae in terms
ot the establishment ot better developed ~ more integrated. and more
Tiable rural centerlll -- thereby reducing the ecccom1c dualism wb1ch
u1lted in colonial times. t.t'hil develop&eDt JILUIt continue. . The e.tab
lishment ot var1OU1 rural centera 18 intended to create Itruct1U"8S
Which enable the pealantry to obte.in a IIlliltitu4e ot benetitl.12
Develop'J18nt ot a vide range of occupational .kills through better. more
comprehensive. yet more responsive education· is one aspect ot this
procesl. Another 11 the creation ot IIOre local induatriea and service••
especially small industries and services which can be organized and
JIU1aced by local people; these will provide a range ot employment op
portunities and will use the skill. that are available. Mochtar
Bucheri stressed the need tor the d.evelopDoent ot community bued 'educ.
tion. Studies indicate that where there are schools there 11 alao a
higher level ot living. Still, in a larger senae, the vital problem
ot education 18 the dissemination of intormation in language which is
underatandable to villaaers. The question remains what should be the
content ot the curriculum and how should. it be developed? Care in
answering this question is importa.nt. Some excellent curricula in
outlying islanda trB1n' people tor Jobs that are available only in Jab.rt&•.
This 11 hardly an acceptable policy tor rural development.

COMPONENTS OF THE DE'mLOPllEN'r S'1RATEGI

It wu strelsed that a single strategy cannot be applied to all
rec10ns and villages in Indone'sia. Castles 'and Altian have docu
mented the reponal variations in terms ot relative vulnerabillty to
price structure. willingnel!s to,risk, attention by government, and.role
ot loce.l leadership. However, throughout the country the principle ot
integration ot progra objectives with the needa and self-determination.

11. In addition to LSDs. there are PUSPENNAS (Pusat P"n'ztangan NM"azeaJcat
- Center tor Community Intormation) and UDKP. (Unit IMarah x.l'ja
p.,wtzngll1ltD1 - Operational Ueit tor Developnent).

12. lor" example. the M~k-MZorJpokMl'ia (villace work groups)
I&&1ntained b7 the ~.
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of the ~4S("ple 11 eS8emtial. The Bc..~n&r reco~ized that agricultural
pro4'..lct.1on 11 one ot the major specific SOU. ot rural develC)P'I1ent.
Bovever. it val allC? recognized that a.cr1c:ultU1'&l prod.uction- canDOt
b. considered except in the more gener6J. context ot rural development. .
(!he 'fltude nature ot development is IJt~~.sed Ilpin.) Herman Soevard:l.'.
paper .treBled thl.t only thrClUgh a. more general integre.t1on ot rural
4evelopunt SOalll (which Incl\lde agricultural production) can the Terr
a1snit1cant queltion ot 1nco~e distr1~u~ion'be addressed.

'~

The need tor more prec1t!e 1ntorU&tion (data) on the various tacft.
ot rural development vaD e1QheD~z3d:.arl "uth~ crucial importance ot
evaluating varioua developmel!: act! r1 \'hl~. In ne&rly every sector. bu1c
data 11 needed to enable Ic1e~t1stH a~d de~isian makers alike to make
re:OlllDenda't ions that are s1iIliticantly benef'1c:.al. Also. better linkaae.
are n.eded between pilot proj~cts and the national system. Some panelilt.
luaested that ettorts should. be made to d\:~plicate sa:ne deVelopment pro-
IJ'ama Yhile dropping others. .,

PCLICI Ci'NSIDF1JdIIJNS

Throughout the !~.lar di;;('us~i(/n &Ild in the pe.;,lers p.rflsented various
pollcy i.lues arose. ''these l;.j,·e oU:..lJlarize~. b:-ietly here:

(1) '!'here 1• .an url~ent nfled. "·0" 'I. c01l'l~rehenl!1ve national policy
on rural development. 'r.le iSf'lHC:S re~_a":.ing ~o proble:na of coordination
and decentr&lization ot 11ecisje,r m.:lkluF"; ""ncw.d be solved, but 'tfh~l de
pend em an explicit acce:,tU1ce 0: a co,~1Jreiltmtlive national pol~cY.

(2) There mua-c be ILL expJicit recogll".tior. that a multi-diaciplinarJ".
mult1-elepartmental and coordinEted d.1-iJI'oac:l. to rural development is neces
eary. However. such an I.pproach must. tL.t e luto account the complexity
ot the problem and the 1lI.!.ny as" ects CJ."' ::-ural development. Bone ot the'
problems are likely to b<· 101VE d by sing!.,· aector approaches. Coordina
tion 11 illustrated in tl e im,pJ e!l~nte:tion 0: ecployment-generating
'i,M,"1ties. These actj,yj ties ll;;wt be S}"11 '~"onized in terms ot their
~".:D.inc and use ot the r1eht. tee ul.ologj to ~I)articular places and resourcel.

( '. \ l'he!"e should be a pol ~:,;~' ths.t " .:,re.l development effort. at
~.~ le¥~j -- national. regional. local, o~ sectoral -- should include

.j•. The or1ginal v~rsion ot thi~ section ~f the repo~ was completed
by Soeta~vo Radiwige:lo.
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the participation ot people in both the plazming and the ·1mplementa
tiOD phues ot the proll'am.

(4) A PoliC7 encour8.i1ng local initiative should be adopted.
Prop"" aut be tlexible enough to acco-.o4&te ~ lQcal problema ai1d
"f'ariations. explicit needa ot Villagers. Uld~ other loc,al typolOl1- ',:
cal characteristic.. However. the role ot the central gov'ermunt ahould.
not 'be abrop.ted. General IU1delines are .till ellential. specitic
iaJ+"lutat1ClD .heNld tab place locall7. An illuatration ot the n.-4,
tor flexibility 1. 1apllcit in the vor.4 "participation" it.elt,. !here'
are~ ditterent .torms ot particip&'tion. It is 1Dvolnd when people
\&Ie a hospital, when thq are active members ot an orgwzatiC11 such

, AI a cooperative. ~~ when they contribute time and energy to a pro3ect
, .uch AI mutual ~d. Ditterent torms ot participation and ot local
orlUlization ihould be encouraged. Organizations should be .ui"ied to '
local ..1tuations and to the activities. interests. and skills' et local
sroup' . A corollary policy concerns the cl'eation ot a climate tor
local deci.ion ..unl. This involvel lame d~lI'ee ot dec~ntrali~t1on

ot 4eai.ion ·'kinS and the encouragement ot nonaovel"lUlental unit••uch·
AI the local health in.urance and cooperati"f'e .cheme.. Yet, 'even ,here,

. coordination i. 1JIportant.

(5) There Ihould be- a policY' that IUpport. IDd'r8cosni.e,' the'.
aip1ticance ot eTaluating rural develofll8Z1't prosr.... Patterntl ot
iucce.. or tailure (or relat,lve succes.) ne.d to be identit~ed. The,.e
....a1uatiOl1. need to be comprehensive tmO'..lIh '0 ':;hat they' include vuioua
11nk...e ettects ot the l'rosrama.

(6) The pre.ent pollcy ot m&k1ng the ~omratan' (a local unit ot
10Yernment vith a territory ot about tifty square kilomete~p:) the cen
tral IOvernmental unit tor the impleent&tlQn ot developllent FClgras
vu dilcu..ed and in leneral vas tavorably receiTed. However. it vu
sUlltsted tbat continual and c&retul evaluation ot thll poller .hould
be made. '

, (7) A poliC7 ot central gOVermDent coordination should be estaD
lished. (It vu belleved that this is nov in proces•• ) 'However, tbe
Iptc1tic goal., targets. and division ot labor among the various
acencies should be clearly ~elineated. The specitic role ot tormal and
1Df'ol'llal leaders, eapeci&l~ vis-a-vis the developme:.t agent (who rill
prtlumab1.7 be located at the Jutoamatan) 1I abould be caretully documented.

14. KDovn tbrouchout Indonesia &I gotong JIOIIOfIg•.
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NEEDED. INFORMATION

In tenu ~t 1tl cril1D&l ob.1ect:1fta. th••-mDU" ':48",el0pe4a
clear ItateMDt ot ICIIIIe ot the elementl ot n.ral -InelopDeI)t. %t'
allO lugeate4 '10M &real tor pollqo COJ1Il4erat101l. !'he ti.,,.,lGD ". "
did not, hovenr, Ulal7ze current pollciel Uld pI"ClIftU.~ tot.•.s
NMOD beiDa that INCh 110ft 4ata 1. n..de4 betozo.... tborcnap. ,~:,
11 poilibl.. ,Data collection 11 twl~t&lto _lI04el ot ,",clato.D
-'dill liDO. decl11ema are trequent~ 'baaed upon vba~ un "kAov." ,
this in tUl'li, 4epen4a upon the intormat1on to which thq haft bHrl ... ',
expoeed. When people'l inter.ltl are involved it 11 .lpec1&lJ.l 1a
penUlt to 4etemine their roleli and reactlonl, &I well &I the real or
potent1&l relultl ot- pro.1.cta. The 1ntormatlon vt11ch panelS-ItI 'COIl
114ered nec.lsary tor .tfective dec1110n mak 'ng11 cl..llr1ed 'below
into • ..veral broad oatelOries to tacl1itate prelentat1on. Topic•• tor
potent1al relearch are preleat.d in the tOZ'll ot queltlona.

I,

lIlteFulon 2t DeTelOJlllent Act1vities

It YU luge_ted that more nee4a to be know &'bout the Qbltacl••
to coord1nat1011 ot develoJllll8nt programs. Do thel. obltacl.1 titter at
the central. provinclal, regional, and local ,levell ot IOV.rn..t t Bov
does leetoN .aDapment compli.z'e with regional manacamentf Aze ~J:aer.,

,Pl7cholol1e&l pro'bleu which prevent orhemper eoord1D&t1on ot PJ'Oaraut
. ,

What are the 'Hnk...s between education programa ,Uld rural4evelop-;.·
MDt f laPeCi&ll7 n..ded 11 a tar IIOre acc\1l,"ate 1Dventor1,' ot ODIolna
prosr-- both in rural development in general Uld the educational _ector
111 particular.

There were &lso queltlons ooncerningwh1ch manag-ment strateg1el
belt promote integratlon. A research 1nventar,y or Itrateg1el nov beins
.laed by each miniltry would be U8etul. Who II&Zlqes vhat' What 18 the
process ot dec18ion making Vith respect to the expenditure of development
':''...:nda? What role do ~e oamczt and other ott1clals pla;y 111 thil process?
',"1 inventory ot information on the ranges ot Iuccelstul development, the'
~ontribut1on ot development etrorta to improvement8 In the market, Iletho4a
~t partlclpation, the accels ot cooperatives to caplta.l, and the ertect
ot the prelence or absence ot orsanizations would be inalpttul.

Access ~ Development Decision Hakips

The accen people have to prol1'&1Il8 depends on both the relatlve
tlexibWtl' ot the program design and tactor. ot choice on the part ot
people. Wbat i. the role ot nongovernmenta.l personnel Uld programs in
rural. development? What 11 the nature or the regiC'nal .1Stem vithin



which comprehensive, integrated rural development IIlUSt take place' What
are the d1tteren~es in people's acces's1billty to technical intormation
when IDin18tries are located in government cmerl such &8 Jc.aamatane _d
1cQbupaU7uJ. (the next 'larger unit ot local IOTel"lUlent), What .are tnenet-;
wora like and hOY do they tit the .ocial ad ~rnment&1 aawork.' ,
What kind ot BYstea .e.. to Itimulate tlexible local deve~nt' .

. ,.~

'/ ~' ,":
Who are the target groups tor development prosrUUl in IndoDe.i_" , .. :

Bow are they to be identified once the, are .elected' What 11 tM _*e'
ot the inequitie. whioh pre.umably ez1.tt What causel people to reach ovt
and take what proll"ULI have to offer'· Why' do lome programs tails tQ at
tract the attention ot the target groups tor which they are intended'

Do leuOI1al Il1grants move back and torth to Tillases and what i. the
effect ot various programs and policies OIl such migration? What are the
ezperience8 at tran8m1grants? Do they have a 8tiJllulat1nl ettect on
development in the reg10n to which they migrate' ...

What kind ot mechanism could be used to determine social ne. in
a I1Ten area' How are these needs related to rel1on&1 and comunity
YariatiC8l8 in Indonesia? Are there 80me typologie. ot villages which
JIl1Iht help explain the variation?

What tactor. increue the motivation ot people to modernizet

More communitJ' surveys are needed: Who uses IOvernment prosrama and
Y~' What 18 needed in an ared How are people involved'? Boy is the
role ot the develo~n~ agent, whether located in a regional markei town
or a village, made mOre e.ttractive to dedica.ted and cOmpetent people'

Data 18 needed 011 the role of off-farm employment in manufacturins,
commerce. and 8ervices in nzral areas. This would include villages t

aarket towns, 8mall cities, and the kinds ot employment opportunities
that are both traditional and modern. What are: the tacts and trena. and
what are the constraints that should be 'broken 0 increase ott-farm ~

aployaent'l Where 18 the flexibilitY'? For example, what etfect would
acceS8 to credit tor working capital have on the prQlllOtion or inveltment
clusters?

Methods .2! Ors;anization

One of the lIOSt ditticult apsects of rural development involves
the tormation of organizations, particularly among thoBe sectorl ot
:rural 80ciety that are unorganized, which enable rural people to partci
pate in development. How can such organizations best be formed and
what 1s their role in the dev~lopmental proce8s'? What are the element"
ot COlt, time, and energy that are expended in organizing? What kinds
of Ikill8 (trlLining) are needed? How can the specitic knowledee vh1ch
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pql. haft ad the &441tiOZl&1 t.clmice:J, iDt01"Jl&t1on wbich.ldpt be~ ..
v14ed to th_ b. ..•••••d'. Method, need to 'be d.....loped to ev&luata· .
part1c:lpat10n, both h1.toricaJ.ly aDd at presct. What torms doe. ,part.1-
1 ·1011 take' . . I .c~ . .

Bow shoUld aD educationaJ. program Which is specit1c&1l7_~
to a village b. ..t u;p' Data 1. needed on the range and content of ~uaa
tion programa - 1.e., an inventor,r ot education needle . .

. ,

Manyers .2t ProEama

There are JIl&nY .incere and dedicated people who are pre.ent~

government otticials. managers ot private development programa, and the
11ke. Case stud1ee are needed which detail the observations and .JE;P8r1
ences or these people. What are the questions and problems taced by
ma..,agers, and by their boards or directors. euperv1sors, and other re8pon
sible pereonn.l t What are the questions and problema they tace in their
~rt'~T An inventory ot the concerns and truitrations such people
:.::-ently teel would be helpful and. insightful to anyone involved in
~evelopunt.

:.

Leadership

Numerous illustrations were cited ot leadership problema totten
these vere problems beyond the control or the individuals involved. Some
panelists telt that local leaders vere responsible tor eo many programs
t.hat they did not have the time to provide the necelS&r,y "l...dersh1p."
(One participant called this phenomenon "role proliteration.") To vhat
extent is it true? More broadly, vhy do development objective. occur in
lese than their tull potentialT Why do some leaders (and others in re
sponsible poB1tions) not cOQperateT Why do they act in L'1 authoritative
mannerT What are the reasODS tor their ditterent atyles? Studies are
needed ot the development behavior ot both leaders and tollowers. Does,
their social behavior signify the presence of' an attitude ot reliance on,
respect tovard, or a reluctance to participate in govermnentT Wh&t is
the nature ot leaders I r~sponse to power? What kinds ot leadership are
available at the local level? What kinds ot typologies ot leadership
vould be usetul? What are th~ relationships between leadership and suc
ceS8 in achieving developmental goalsT Would comparative &nalrai. ot
ditt.rent places and ditterent community settings reveal difterent stTles
ot 1.ad.rahipT (Studies already' indicate the answer 18 "yes. It The rangell
ot types need to be dOC'UlUUted.) Can traditional leadership be Uled to
modernise rural areasT .



penlO1jP!pt Up1t.

'!'he .~h"1' being placed OD c.~tral plim~' DI 1n lar.e region!' :1. .,: ',:..'
coneilt.nt with INch current developmebt th.017. But, ·¥bat Ult th.IIl&ll••~
£ystell unite vh1 ch Gould be the foeua of deY8lo{llaDt aoaJ,.:' ~e nUlp.
the U~. the JcabupaUnt What are the atructUZ"&l charactw:18t1ca. .,' \
of thele difterent lD11t., I. it po.,ibl., as .Artlwr Maher hU 'lug,.tH. ,:';
to develop tJPOlol1.' ot "development potential" tor '41ft.rent unit.,· ,II' "
1t al.o poal1ble to falhioD 4eVelOJWlDt pzooar- to ti.t. tho•• u~t~, :.

,8't1"\lCtural .ett1Dp' . . . .
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MOLE OF LOCALLY PRODUCED SMALL FARM MACHI~ERY IK

INCREA$ING DiE AGRICULTURAL PRCDUCIIYITY IN INDQUESIA

81
v. R. REDDY

Agricultural Engineering Consultant
International Rice Research Institute

BACXGROUND INFOBMATION :

It is well known that in Indenesia more than

801 of population lives in rure:l" area" and are dependant on agriculture

aa main source of income. Average holding of farm size is .aid to· be. . . .
IllUch less than 1/2 ha in densely populated lnner islands and within

2 ha in outer islands. At present the agTicultura1 labour productivity

of Indonelim fat'Dler i. very law (although yields of food crops

particularly rice are quite good), Considering tbe fact that it tak••

about 200 man-days (from land-preparatim to harvesting) for ooe ha

of SBWab compared to 100 man-day. in other South East Asian rice

&Towing c;cnmtriea Uke Philippines. India. .tc.

~e of the major obvious reason for thia low

labour product!vi ty ia inadequa~e power and no proper tools belns

available. to fatar. in Indonesia. Therefore in order to incre..e

the asricultural labour productivity of an Indonesia fal:lll8r, he will

need adequate power and proper implements. In view of the fact that

there is • shortage of cat.tle power and is aaid to be decreasing at

the rate of 2 to n per year, the choice of introducing additional

power falls on mainly mechanisation of agriculture.

Howeever, in the IDOlt denaely populated inner

1.Iland8. of Java. Bali and Madura. the Government o~ Indonesia haa the
With

additional r8sponB1bi1ity to lee that~mechan1satiOD. the unemployment

of land-lesl labourers shall not increase and should not aggravate the

income dietribution in rural areas tn favour of bigger farmers.



lSut it has been brought to the notice of Government policy makers

that 1n certain pockets of Java and at certain agricultural peak

aeasons, there is a shortage of labour and due to that various agri

cultural operations are being delayed and therefore not able to

raise an additional crop. For example in Kerawang there is said to

be about 10.000 ha idle land which can be brought under cultivation

only with the help of machines due to ahortage of agricultural labour

in that area. Similarly Jatiluhur authority i8 anxious to bring the

turn aromd time betwen the crops to less than 2 weeks (at pre8en t

farmers are taking more than 4 weeka) and introduce ~ additional '
~ If" ~ ~'J~;

dryland crop (palawija) inabout 250.000 ha under ita BYacut. In outer

islends lack of adequate power haa been identified as me of the major

con8traints in bringing more land under cultivation.

A CASE FOR LOCALLY PRODUCED SMALL FARM MACliINERY

Having 8een that there 11 a justified need

and sufficient potential for agd.cultural mechanisation here. now the

que_ tion arises 88 to what kind of technology il the IIIOS t appropriate

for In'denesia

Already .everal urmda of tractorl. paver

tiller., and other sophisticated qrlcultural machinery Dl&inly from

Japan are beios 1JDt)orted by varlOWl dealere in the country. The spare

parte and service facilitie•• the downtime on the6e machines i8 quite

high. Besides (particularly after 15 November 1978), the price of

the.e machines has gone high and therefore in most caBCS a~pear to be

Uneconomical compared to the present cost of cultivation.
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Further it will take considerably long time to learn the skills of

such highly sophisticated technology'both for maintenance and

lIanufacturing within the country.

'l'herefqre the considered advice to developing

countriel particularly for Agriculture and rural development 1. to opt

for what il called. "Appropriate· Technology".

In cCllsieSeratiCla of thia iIIlportct aspect,

lUI 1n addi~ion to its II&1n task of generating high yieldinl varietie.

of rice tedmology, h.1 developed small farm machinery suitable for

riee faa-r. in South Eut Asim countriel. Here it IDaY be 1Il8Dtioned

that in developing these machinery, the single DIOat isportant factor

taken Val ita utter limplicity md low COlt to 1UI\ufacture md maintain

by ...11 vorbhopi and IlIechanics. Therefore thel...chine. do not look

10 attractive when' coapared with well painted, lmart 100itiDI importee!

uchiDu. aut the de8ipi of the.e ..chines are released to local ...11

1Uftufactures. anly after testing throughly over lonl perioels of ti_

in actual working conditians at Loa amos Aarlcultural _"in.erinl

Depare.nt. 1m

In order to assist and promote the use of

the•• simple farm machines. IRRI with USAID funding he Itarted indus

trial extell.ion centrel for 8mal1 farm I18chine~ in' four countrie••

Pakistan. Thailand. Philippine. cd recently in Indonesia.

Here in Indonesia, at present 8D Aaricultural

lnRginearing Conlultant 18 ASsbting Subd1rektorat MGkanbasi under
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the Directorate of Bins Produksi. Already six local manufacturer.

hav~ been a~sisted in manufacturing the abov~ de.igned machine••

The main problem, however facing this nascent industry i8 creating

the urket for their products. In order to encourage this local

industry. Government of Indonesia is being advls ed to give followin.

foupport.

NEEDED GOVERNMENT POLICY SUPPORT

We recommended the following ....ure. be considered

by the Government of Indonesia:

a. To encourage a doption of locally produced 811811 fan ..chlury

and thus create the base for decentralized indu.try ad

eaployment opportunitie s in Indone.ia.

b. To he1p and give incentives to local llanufacturer. of ...11

fal'lt macbinery such as providing em dit at lower iDterest

rates and charging lower duty and Uxes on neceseary taportecl

raw Mterials.

e. To encourage Govemment department. to purchase locally ..de

equipment .whenever and wherever pos8ib1e, such as at aovera-nt

l'UIl research fanas. government technical bigh .cboola, sovemment

exten8ion agenciel. etc.

d. To ask financial institutions to Sive liberal Cl"eclit. to mol

Bwns and enterprising farmers and iDdividual. for purc" siDS

locally manufactured equipment to enable them to hire out to the

needy farmers.

e. To 8trengthen extension departments concerned wUh _...11 scal.

from mechanization at national and provincial levels with

additional funds.
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A. STAGES OF TRANSMIGRANTS LIVELIHOOD

l. Every family of trnnsmigritnts would follow stqes of Iivt:lilloi14, as shO\\'ll

on fJlurc J, e.g.

a. Starting when no "real accl.'Sli" was availilbl~, tile livdiholld w..:, stili in

auh&istence stflgc (I). During that ~ti1gc. tht.·y aTl.' in un isobl~1 roudi-

tion.

Note :
, ). Relll acceu OleallS tblll I:llllIIllCrce 1I111l uansJlutl fllciljlics ,"'Uuld

reICh them.

2) During the ••eliun of lh&l Jo..-uti01l5.lhe IccnsihililY hilS bt:C:J1

taken il1to c:Onsidcmltion, although I ',",y pottlilillly.
The achievement of tJ,c I'cal :M'CSS Ilt,;..dll lil1lc,~) Ilu~ yteR

TM IOOIltr the bettor.

b. At tb~ achiev~f1u:nt of tlw ",",,'lI) a~('o=ss~ tlt~ :.lIf"plu~ JlmdUds ~tat1 to

"c .Jlbsorbed. by the llIarkcls. givi'1g ,h~1II cll:lrJ in ;\1111\,' (ll).

This.. extra hl\,'oml.·, l.:uuhJ hI.' I'l"illwrily UM..J thr l'OIlSUI1l,'livc Im,,,~:'I,

without creating the d\,,'vdupllll.'1l1 IIln'II."Il:'·S I'l',"lIlt ill1l. fWlJ\ thl.' :ad

of produci~.

At tbu timc when part lIf II1.:i, .. ltulll\,,' i:, uS\:d flU il\V\,,''irllJ~nll'l.

thcn the starting uf th~ rL'ul J('.,clnrunenl 1010,;"0; ill..,..", (JIll,

2. Starting from the subsi:olC'IlCI.' SlllgL' (I' II) tlH~ hl:gllllling of Ita' d\.·vdop·

, ment stage (lJl). is \,'alkd tIll' tr:msition pcril~. The 0PI)UIIUnil)"

and capability to ()¥~"I.'l~nl.' lhis lI~ll1<;i'!.\n perio t, \~()liJJ indkah: how

fust the transnligrant!> Ihdihood l',HilJ Ik\ldvp.

.;-.....>
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B. THE AMOUNT OF GOVERNMENT SUBSIDIES

I. The number of trar,iJIligrcults to b~ moved is quite bil, C.1o 500.000

KK·) durin. Pelit. III (minimum).

2. Government rmancing caP~IC'ity is liUlll«i, so that aovemmenl subsidy

to each KK. is quit~ small. -- ~~ r "'".....

3. Even ·thouah. Ul\.llie subsidi~ shoultJ m\'d th~ ~'minimum den.....", to

luarantec the transmigrants lhat after this. $lIb~iJy period, thty would

~ able to develop their acts of producing.

4, According toth~ principal thinldng mentioned iu A. the amouut or
"minimum demand'" is equal to the amount l.ecosaary to DWn-UIM

the transition period.

5. In reality. meeting the "minimullI dl'mand" would hay\) to b~ pur-did

with eOorts like :

a) The selection of locutiolls and 'i~nlcments pl.muing. lhllt rCOln)'

support the dcv~lopment of til\.' optimum "R~~ional I~vdot>mcllt

Structure".

b) The selection of technology ill land prepar.trion!l to rc4lucC' the c~t~

to a minimum.

c) TI1.e supply of t(chnologic:J.l input to the farmers' a..:ti,'ity. to ~~

the achieve·ment of the market s('ule or econo',nic:s.

d) °ro know and apply as ,mtch as J'0ssibJe th~ n.lIllral limiting f'\',or

in tile implement.. tion progr-",ms' in gcncrJI, tu mlllimiz~ th,,' i~fT..

aene)' laud fail liT.:8 .factors, for kl.:rping

Government subsidies to be sllpplj~J,

.) KK mealll families.

Jown lll\: OUU(lt.nt of
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C. SfANUARD NEEDS OF TKANSMIGRANTS

Awnae Standards and NOli Averal:e Standards

I. The nceds to o~~rcomc the "transition IlCriod" iU'e QIJc>d Averaae standard

(SR) need.. 1 heSt' itvcrat:-, standard ",,'eds are apJ)&able 10 ilJl the

tr,msmiar,mts and th-= !i;Jmc for \:<Ich KK (fltmily).

2 Additiomdly. thert arc Otlh.·f l1~~'t.Is for til\: d~\'tloJlmc:nt lCl~l", lake in';'

ption, cattle or tractors. cstat~t. ~rops. WhL'n th,,'~ 1IL'~od;: .•m: 10 ~

included in the Gov\lnl1lll'nl Slll· ...iJic~. then tb~y are c:arCJOrit.ed a.... ooins

Don a"'nae stand:ud (STR,. This lllandard is' lIot to b~ IlPI,lied f,'r

all transmilranb. bllt sclecli\'~ only.

3. The cri~ria of being selcctiv~ JCI>l"nds oi' &;~) ,,'Onsi;jcrntiull~, like:

jfriaat~ollll, that c:mnol b\.' implclUcutcJ without hi~h ~'()nSll'u~Ciol1 ,·~ls.

or e·xrort drivc= ~onsidcr .. ti(llls fur csCaks. tllile Iw~·,I" hj~h ill\'\'sr'll~1lI

costs and quite long prcparCJtillns. ~'h'.

CrJteri8 ADd Land SUI)pt~

4. During the isolated cunditi..J11 CA. 1.;".), tht:re is no nUII:r 1'l1\,i~1J I(,r

.the transmignmts.· but plantin!', foud ,,'rllid (not only li~d.

This utlllJnd will give addiliollal limiluliulls 10 lh~' land "<lfladly ,ril~riil,

specifically relate,) to the slol~ of bnd

S. The abov~ menl ;1111~d limital!uus. primiSrily "t:lut~ Yo ilh th~ n"'~L( of

1•••aU conservation. ar~ l\lIH l'oJlsiucl'~d to be within the natural limil'
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of the t.=chnical and financial \:;Ipadli~s.

slopes would be limited to 8% only.

Fur that I~al>on lh~ laud

6. The sul»islcnce stage is l"\{uivaleut to ,.•(:om~ amount of 240 kg rice

per rapita per year, c: .Isid~ring that 1 KK consist 01" 5 fl~plc, th~n

the n ~i\d of I KK cquiSls till' e(j1'~ ,tiL-nt of 1200 kg rice ~l"'r Yl'U.

OJ. For the relatively unfertilc suil, stl~h an in~(IlJlc can b~ adlic\'eu by

land area of about 1,2 Ha dr~1 '>oiL .

8, The transmigrants Iivdilw(ld witll ., Iitll·: bl'yoncl lill~ suhslstcnc~ Il'vd.

is an meum" e'lwvaJcnt to 320 k~ rice P"'I \:apila p.:r year or

abuut 1600 kg rke p~r KK Ih.:r Y"'<lr.

This is 30% beyond sub~i."telll'C,

9. For th(' sam~ type of suil, sud\ all in CO\l1l' \\ra:s gilln~d wilh J land.

area or more than 1.6 HOI. (if rounded 2 Ha,

10. Tht traml11isnlllts life sub:-.idi,·s \\ IHIIl! ,-'lIly he h.e UK' libl )"c<tr. ;lnt!

this could be eVen less lhall OhIO y,'al. :oay S 11!"1I11J". luI' 1111:; h.aSOI1.

~rforts ..hould bl~ made tlJ \"IliIhk IIII~ 11';(IlSIl,il-t';l\lt~ 1'1 ;Jdlj~w thl: "I'.lduction

to mctt their living IW,·";, alllitlll!,!h minimlllli SLlb\i:.II.:J1l:~. dirt'dly III

the first year.

1J. In relation to the ab()\~ ;J.':lIlioil~d. Ii;, Jalld to "e ,,>uPl'li\·t.l ~hould b~

in 3 well pr~parcd t:ondilim,. j.~'. ft":,Jy for J,tulIiug.

The timing should al~o be pl"JlI1\'d,;;~' "I t!l\' lJ.'gil\!,jllr of 'he raihy S~il')un,

an\! all the transmigmnls "llOlIJd be \\.-11 !)n.:parcu /:Jf I'I"lllJIl~
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12. Even with the possiMc availahle plans !t)r ruhhcr Illantations in

futll~ years h>r C<I~h tntn!illliSfiJllt, a (''ert3in forest are<l wl,nlJ be

ncct.'SSary to be supplied fOj" \,' dl unit of !oit:llkml'Jlt, to meet the

minimum nCl'It of local dimatic maillh"llall~C Hnl! ! lie supply uf

energy (\1"vJ burnl.~J). That kind III Iwed l~ould be c. ·mbilll."t1 wlth

estat~s business activitic"

13. Assuming that on~ laboUICf" \,."ou:J "lap" (ruhber) abtllit 0,5 -·1.0

ha and the I~ed for W(lild l·!".:rr.~· ..:oulJ bl.' lIh:.~1 by the !>ltJ>plr of

a fon:st area of 0.4 ha pC'!' KK, tlll'n lll~ lutal In:cd woulLl' 1101

exceed 1,5 ha with the UIIJ~..st\lli.lil1g thai trw)' still c:ultivah' 2 ha

land for yearly phmtings.

14. Moreover, when slarting, there sh"ulll ~ll mUllipk: l"l'OPiliua. This kind ~,. in

tensive cultivation w\Juld be higlll)' rl:l'omm,,"dcd, l~\II"itk.. ill).! tlil~ lilllitcd

an:a of lolal lanu, while popul:! tinn alwJyl\ jnl'll·J'il~.

Nute

The changina of pl.tnling P:ll!l~11t lUW:Jh! l');lIk) w.luld i,lUL':ISC f:"llj~l~

income, hut it ~uld al~u influence Ihl' illCI't'~ uf ..lanll~d rCluJ !>UPllly

leCtOr.

InlKJt Supply

15. A rami workl:r call work 'III 0.7 lia ",' laud ( f "!h)\lhl~r '= b.lllll

without th~ he-Ip or c'lltk',· WIlI'II ~{)I!:'>hh:l"jlig 111;11 olle KK l'111;,lls. .
1.5 work~r an aVl~rag~, then t h~' cultivating capadly IM-'a" KK \'1} \lab

1.0' h~.

Thai m.:aIlS, thai 1h~ c-.lpadly ttl' UUl· '!( K is litH ~;llUlJgh II) mc.d the

subsis1efl~ (iving, with·)lIt :h!,!irio.:;.JI l,.p .. 1 ·,upp".
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16. Fur th;:t r~as<.'n, additional input ",!ll.li.,ll! .'\.' gi\'I~;l III lilt' h ,! 11\ ,)/ lt~,,"t.l.

t.;rtiiiz~r and pe~ticiuc/il1Scl:tkil!,"" 't.ilS input nutul:-Ily ''"ltl~\~ bl' ~wtlp,"'d

.~ithin rh~ average .taOOnrd of I<c::6, r~'!'~r t:fbl<.· I.

l.lt,,1 Clearina and Cover ('roIlS

17. 2 lia land should he cl~arcc.l ott ()Jl~C, IhJus,,' if this Cl\!l~" not ttl'

lIunl" the uncleared part of ror':~l wOlllcJ b~ a :iOurce of pbnllW<;L

i~. 11' the early yeaN, the 1 lia blld rl~lt to he ~\llli\'a\.;J Ily th~' traftS'

rni~r IlUlI, wlll be cowr~c.l hy cm'er CfIll'S, for 1U1IilH4'IUlJlC\.' or b<!tt~·

nal"n t of soil fertility.

J<I, If jlussib":, cattle gmss should he M:I..~(;kd ali l:;)\'i:;' allp', l'uI"I !,.:nHOI,'.

l.:atlk folll then bdng introdu·, ~'d, ..nl! lat,!' 11,1 \\ 1:"/1 tl.;, I !i101~llf!gr.:lts

n~~cd cattk, thcr~ will hI.' :.l\';lIi;ll'lv l.I!lh; 1',1(1(1 (~r.!,sl.

10. The surplu!\ prollll~t whidl lotll /." ',' L'h.t II) ,'1"11\";11111;' '" j,l to' /1:-.

wOllJd h~ ~XI)\:ct~'J l:lh:1' OJI III h"lIi .' hili" ul • ,,'It:,1 I·, ';1';' l"'Ith.:.

Buying c;lttlc means iIlV~~':ttllh"lIt ," !i\'jl:., JIlll tltb III,jio.~:- ,lh' :'.,n,;'I;'

:clJk to l'ultivatc l'hl"'~ to :! H,', I;;"':''',I~ Ula! Ii."y \\·iP 'r;.. 'I It,'!!, I'll"

'h,' \' ......l.'!'.pmcnt S\iWI;'.
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D. LOCATION SELECnON

PopUL lion Carryinl( Cap:acity

1. Primary inv~tigations on ....ald ')f)'cutials ill> ne,·dell for lq;l(ln~ lilltsitk

Java/"I.lllunt/Bali,' for carrying auditiona! populatioll

of bud poten tiaIs is based 011 crite ria

The idclllilk.lllvll

11 land capability wilh c\H!.ljti(lll~ :Ih()v~' thl' Illil,illlUnl tilnit~.

b) Slopes not mor~ than kc,l.

2. Consideriug that each KK IIL'lOU gm~, l':l\d or 2.5 Ha. one ,,:ollld huYC

an idea of the c.-arryins capudl)' ;1:. shuwn on [~l-I..' 2.

Note

1) A forest area of 1.5 ILl, uUlsiJc: lil~ lIc:l :! tta. "ill be: pla\."C\1
on the rest "r land, huvillg ~;ClI''''S IIUIIC th:tll tHo'
If lhis is not :JY~bJI: lhC:1I II W\ll,1.1 he faken fl'\)l11 lhilt pll.

lentlals.

2' C;lIlyJna ClIpaclly IWI I~t'll l~lklllowj llir :.!O y,~r~ 1"';;'\(1. ",·jlll

he aaumptiop thill (,(Y~. or fNlpul:llj •• lI ~n' fillln~"..

3. The ~sults of C:lkulations show th.11 (, J'fllviuc;--: like North S'illl;Ikr,J.

Sulawesi, have uegarivt'

The Relation With Rcgiu ..~al lI.:wl'l;JIIII:.'I!{
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speedy reach of real "access". Th~rt",ure the fintt lltep to be

carried out is the isJentification of the ~I of accellibiJity of tht'

potential land.

5. ''TIle level of accessibility", is defined by the intensily of the distri

bution services (commerce and transportation). The tran~migratiol;

settlement in big groups will invit~ distribution semccs with high inten

sities.

6. With the same illt~nsiry, ,;l~ access effective~5S or the r~l of mark!;t

price, would be defined a(.~cordi:'g its positiull in the eAistillH regional

development structure.

7. According No. 5 and No.6, the- location selection has to consider

a) The grouping of potential lall~

b) The existing regiltnilI development structure ltnd tbe future CIne

Nole

,/

1)

2)

3)

4)

The existence of the legional development 5tructurr ,is lel.. ~l.I

to the ex..lstence tif the units \,If devtlopmcnt regilllls (~'Wl')

in Indonclill.

Oue will haw Mlmut more tha.1I 70 UllitS (~") sl'rcall liver

all Indonesia which do not have equlll lltren~tb. ,",is (omls II

precondition of an unbalanced growth amonast n:~ion!l.

1'bese SWP will be used as the voiriablc in llle plalulIl'~" towards
the realization of balance amoDgliot region~.

This objeclive wlluld define the dirct·tion of thl: future: r~ii>Il.1 ,

development "Iructure.

8. An exampl~ of thl.: tn:atJ1ll'1l1 of tbe r~~iollal d\'h'l"rlll~nl ~lrllt:lurt:

would be seen for Ac~h Province, ;JIlJ th~ t'olhm'lIp scr~cning pro-

cess. Refer to ligun' ~ and tabl~ 3.
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The Relation With The Implementation "Propam

. J

"

"

. 9. The 'impiementation of the transmptlon PfOlrlm would invOne • bJa,
. .

number of heavy equip1l1ent. It. is indicated' that in 1979/1980 ( ~

lit year of PeIita In ). about more than US. S. 400 millio~ for 'he.vY
..

equipment would be needed.

: O. For this reaaon. the location selection should be' so arranaed _ 'to .

minimize the ';moblUzation costs". ,Therefore the successive locatl<;>ns

to be created year by year. mould be dedded, bued on, optimizations .

for the ·'leut cost" of the equipment mobU.lzation.

As example, ICC Jambi Province. rlpIe 3•

•••
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E. IMPLEMENTATION PROGRAM

I. The implementation of the transmigration programs, would consider the

"Standard scheduling". with the proper time and sequence . for the sale..

of the .uccess of the transmiu.nts activity to meet thtili needs. .~. :

ftc fll'St year. This would give indications, like :

a) Physical work of land clearing should only be carried out during th:

dry season ( 6 meaths per year); i.e.: April until September.

b) Road constructio~ to r~ach the land to be op~ncd. should be carried

out one year earlier.

c) The seeding. needed by the trammigrants at y~ar n, should be donI:

at least at the .rainy season of year n-I.

Note

1) For the .lCeding purposes, 1mci should be cleared, read)' .for planting,
before tl3e .11Uny season ot year. 0-1.

. 2) . Fol' the lCeds of 80.000 JCK jn . first .yeu ]979/1980, seeding land of

.16.000 Ita is necessary. which .hoWd be ready in September 1978.
See DaUlt 4.

2. Beside the physical work of the hind cl~arina, the sc.,d1na problem.

fa a part of the activity which is very critical in nature.

For this Hedina. prior September 1978, aelected farmen should be

moved, amounting about 510 people. The cost of sc:eding is estimated

to be Rp. ]44.000 per KK receiving seeds.

•
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Tab!c 1 Noceuary Inputs of the Av..:.age l; tandard Needs

I

Surplua• ( Rp ) Subsidy
Alternauve

~ittout With Seed Fenn. PaU,.
Subsidy SUblkb:

WJtbout '!l.rtUizer - 40.932' 17.400 x x

With Fertilizer A 358.368 489.400 x " x
" '

Wit" fertlUzer B 267.118 ' ,SO.3SO x x •

Table 2 The Amount Of Population Carryiria t'~pacity at Year 29
, From Now.

No Promce ICK No. Province KK

1. DJ.Aceb 133.344 10. ~tanTeaph 1.459.487

~ Suma... ·Wq -387.312 11. JCaUmantan T1mw 897.~..
3. Sumattra Buat - 28.427 12- ICaUmantln Sela\an -377.443.
4. , IU.,» 662.073 13. SuJaweil I,1t.... -123.898

5. "'~Iu 21.821, 14. ' SuJaweli T'DI~ 533.194, ,

6. . BurnaM'" SoJatan 234.299 .. U.. Sulawtsi TtnGl1l 137.818

'I. Jamb!' 282.123 16. SullwtIi 'SeJatan -197.67:i,

a. lMI,u., -515.627 11.: y,halt" 770.122

9. Xalimlntla Barat 2.165.968 18. btaA Jlya 2.634.640

, ,,

•



r

Table 3 ..T~tioD. Settlemen1lPfaD 19'79 - 1999 (Gross). Province : Ace h

Notes
R20 PS

(KK) (KK)

Tmwnigrantl Plan

P5

(AxW)

R20

(XxW)

Lnd ofDewI~)pu_t t - . . .
hporta8ce or. SWP .,. . ACllIIIiblUty. Fmal Value

,(UBit ofDne1opmeDt.R«lJIon) J.eft1 .

V_. V. (A)
Qwp Wpp

PopuJatioa
Canyinc
Capacity
(0.)

WPP
( Partial

DewJopment
RepJo)

Group

1 .... A.ceh
1. BInda Aceh

2. Meulaboh

J
D
IV

V
°xvm

14.000· .

12.000
18.600

59.000
9.700

5
S

5 •
S
.5

I
]

1

S
1

s·
-4
4

4
3

5,

~

S

2S
S

S
4
4

20
3

50.000 23.800

n. Lhok5emawe
1. Ur-!:semawe

m. 1.qII
(To MIellO)

IV Xat_
(ToMedm)

.V. TIIpaktaan
(Tddedm)

I. TapUtUID

VII
vm
IX'

x
XI•
XII
xm

XVD
XVI
XIV
XV

22.000
11.000
22.000

25.000
16.600

12.400
46.000

11.400
8.700
~~

10.800

3

3
3

3
'J
. ....
4

s
s
S
5

2
]

2

2
I

1
...

2
I
2
1

4
S
4

4
4

3
4

3
3
3
2

6
3
6

6
3

4
·16

10

9
JO

8

3

8

8
4

3
16

6
3
6

400

15.000
'i.OOO

20.000

en
+:

1980/1981

.__..... ~ -_._--_.---~-- _......
1"ot.1 327~" 130.000 2?.600--------------
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fIGUR£ I SCHEMATIC FIGURE OF CHANGES AT THE ~'TAGES

OF TRANSM1GKA1'ION UVELHIOOD

Umil ut' "'Uftl:l' Ilwlihood

Umk uI. drYcloptneJll SUrlillil

I
I
I
I

I
I

iIolakld ----?)1t(----- ~yund iIoblHI/I

S
iI

l' i m l:' -_--)

Sa. '" • n.u 'lUting Ilf "IIla! ..r.u.'!IS"

rn ""J'rAmIllUII p.:ri.xI
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GLOSSARY

CUlt~, t~lt1on

Rivlr

I,p'rtt • cl11nd~1c't,' ooare. rb1~tou. cr..1

S.condar,r rore.~

Vill... tara.r coop.rativ. crouP
Lak.

AA1aal Bulbud17 D.part.qt, Sou.th S..tr.

Dirttittorat '1'opoerati

Dir~ctorat. tor lutritioa, R.learch Depart.eat

Dir.otor.te C.nlNl or rol'!lt~

Publ10 Worka Depal"'t••nt

'or..t

'01"'\ ,e"un1n« to the ......
Ialt1tu.' 'rekDolo&l landuag
J)1atr10t 01' OO\Ul1I7

IlIb4iltr1ot

loath of r1ver

Iaok I"IUDP b.biDd river 1......

.1 nbwbd1.tnc\ aeual17 oatr.d 1D • 1arl' vUlap

IcH&tb or tribut'17 river

A Iyat_ ot atfor..Uq l!"II1ud., alia, Itrip plNlt1q

Pal-bane f.rtilis.r raotol7

".t-nc. field

A Ipeet•• or tr•• - Schla. blDoana
River

A 10heM' ror cattl. br••ding b1 ...llhol~.r.

A 'ylt Il'II of tr.. oroppia, l.nt.rlpere.\i "Ub rood orope

United. St.te. D.panaent or I.Vir:ultur.

River
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'.1 I&«aaAJID
., tM late 81zti.., WIt.-da W .tuM a tJu.~1UOIal pen.od. .r ..lIIlIaio

....tRoU. ud tM QcrnftlMllt 11M Ii..... tM bl.....t pft01'1t,7 te.t acnCMltve.

~".-re, tM _ ..., ... to ' ..U ... '" tzun1rraUoa the popu1aUoa ,.....,.,.

.. ~ 1u4 l.:--. la MI.1U_ to "'1aC tJlil iaoftu~ llnu4 tor .uoi too4

.. .,rlnltanJ.~, ba4 toouoed aU_Uoa oa .~"17 popalatell ud

acrlCNJ.tvalq ~NftoelopeclU'IU ill 'lM ooaatl'1•. ·1ft1beut e.-1r& .. _ nell

..... 1. JU't1n1u' tM ooutal ultalo low1.&aU. b.a, n111 J.uop17 ....1' 'rt1'l11l

..., toNat, ."..... to ott. pl'apeote tor IftW1IIc ftoa, .t11in".l~Uoa
'" t14e1 l U.. ....n k.t ....,..U..ly~ blDterlu4, __JecW to

NitU.. nlU u .. 1... 1WI;r ,..JW, .. abo~t to ..... "'1deft.1t~ pot_Ual

101' ......nltval ..._t••

fa t_ put, .tt................. to Ne1&1e 1&':14~ tu __tftOUoa .t

11"1't..U. aDd "'1-.. -'b, .04 to 4iri~''''to it t~ tl'ftUl::1lN1lta ,.... : .. or

1.-1 Iu..... IIwnr, t'" _I'b _1'1 DDt f:1lootnf'lal, .u1i17 )e.... ot 1aI4ecr-t~

,1Ma1ac. 1aot fJf ..... tfaM1-.1 prepuaUcm au4 aUllte-.e-.

At 'lM t of tM "'~t ., ID~.ia, tM .1M DweloPHa' IluIIt ••,

• toalaloa1 M8ietuo8 ai••l. u. -lr OotfHI' 1,57 to uaq.. tM lIott·lea-' ill

tU JII'OlluU- aM -.rbU.. 01 too4 OI'D)Ie f D4 to noo•••M .bon- u4 1....'.1'1I
~ to ........ , ..... At &)n, tlile ...., UM'the .-01'14 IaIl.k a1ao ..t a a1".1~.

til o~ 'lM e.aOllio tim_ti•• taoiq tIM ooa'27 ,aa4 to Noo_.1IIS ......5 tar

\Mil' _l.tt... Ia I_-.rt ,'" tM~ IN1lCtteel • NlIl'U.t to tM UI1"04

JlaUou lIneloJlMllt .....- to aploN acnCNJ.tval N.1IlII"OM OD :3 aiUla _ot

N~U"J,r nat, pU'tlr -.rn 1u4 __....... ~.."'n. uI "lokMftIIC. ~. requet

.. -.-iN '" tile ..... it ... Mulleel to a 'UlJP/PAO _.1or wi~ • ~b"

to ......tac tM acrlnltval pot.aUal ot n &?W.•. '!b181 .1..101l U"I'1~e4

Ua "Iile .1IIIt17 ill ".. 1_ .... att.1' • ooaOR"~ttld ""'OC:OJ".!Iaeuoo 0\U"\"07; .'.ped.
tIM~t '0 JINPU'O. ftlor-late4 ~.t.

1.~ GfPICUL ADdDIWInB
IfM ftCI'I.., .. aJP""4 '" tIM 00n1'll1~ C011!:.J':.l ~~ ,;.l-r. --::-- 1:; ~UJ.... 1969. 'l'»

1alUal PlaD ot OpuattOD tel' a fI'Oject ot f1c. TUn' durr.Ue.t:- :"r'" ~1C!'''"!. le

DeoeM'" 191'0. PiO .. "01...t(4 t» GUct;; ~ ~r,~ ~~ ~~. '.;~e DapaM..ct or



&crlcuJ.t1&N ,~ l&V"n.ct ooop.ra~~...a:r. A rnt.ecl proJect dOC\&8eDt .1.... 1~

Aucut 1914 atudecl tM clUfttlo. or ,be proJ.ct to ro\lZ' 1ea.r. ..a4 ruDe .oIJUla.

to e. i. Sept~ber 1975. • UJmf ooD'U''11n&ti n ...umtecl· ~o usa 1 :".~ 458 and tiaat

or tbe Qcwen..~ to Ip ~67 166 ~oo 1D k1Dd p; Jtp 117 331 JOO 1D -:-.u11 JJ.

1'e l""'er. obJectl". were ...8Dtial17 to s'l.ulate lDCrw...d &e~leul~l

pJ"Oclucuoa. of too4 eroIW aM to &Hi.' tbe Goftr..-Ilt'. tftDIII1craUOD ~J"OCfUIM

1...u'.....'.ra BU.tM.

'fbi 1-.ha,. obol'oU"" lA1U&11.f. ware.
(a) to Vur up a "~eI' ,laD for IC1'1GU'~ d..e10Peu't 1. U.. PJ"OJ~' ana;
(It) to -.11:. r..-1"111 t7 .twU.. t8 ~M nt.at UI4 ht&ll req1Uncl tor a

elect.1011 OIl f1DU01.. o..t tw .poOlt10 pI'OJeclll. --1.7 1111tuc 1J'I'ipUOll

..... aM Cua"--l. acz'iaaltwal un10JIMIlt I

( 0) to,lVYiu Ia4o...1u OQUIlt.rpart .If;lJo!t lf1 til u-.e1'Y1Ce tl'&1A1ac ..

tel1ovU1pa .. tM~ tM OnerDMD', _ ue1., W. tl"a11l1d. pvaou.l -.owe!

__ .b1. ~o at•• ~Mll' UftlO~1 plu.DlllC to o~!,1' or IAdo...1a.

!ba....~ aupeAt. ia ~. Pl'Ojoo~ r ...uloa. _ lDolude V'Pe , lop.la.,

.' wH•• .uN_ cleftlo,..." ot ~P pl'OCbloUoa -.ov.lci be lAiUatecl i.D OII"SIUD

~.\tJUDOU" ..,.. ( •••• up1&llll J'a1Atecl Ol'Opa aDd. 1",1",ecl P10e 1A ,u tloodpla1u).

1.. m"!.DQ]iUTllJi

'ftIe ,PrOJeot .... 0MIPI'l.... 80M 4.' aUlloa ba 10aaUd ... No_ Ua thef'1pn.

11el4 -.on. etanecl la. la,e 1911, lNt ,1"101' to tAU, tbe OoTen-Dt bad ~14flCl,

1. tM DtpartMa.t 01 .....lcut\lft. Pal-laue. nUaUe cU1co .\'\d .tore t&Ol11'le.

aau! MIt .ppolated. OJ" NaI"'IU ,eel taobD1aal ..d ada11U.traU.. • ~':t. 'l\J ...1etu4

lacllUate U. PDJ.n'l ac'U'I'1U•• 10,lM.t.r1a, at aaUoDAl 1.._1. a cool'll1aa'~D.I

~tt•• we .ppo1a,ed. u4 1& Pal..... at JI'OYlnoi&l len1, all -.l'I'1eol7 OOIII1tt~••

'ftw projlCt oo_coe4 wrk W1 tb • e.t or p1"O"f'uloa1 and pnenU oltJ.cH....,

w' it .. DOt u,aul Ml'17 '972. atter ",,1.. 81..10Da. Yl-.l'. ancl 41.ou...10.. "HA

tbe ao..~a.~. tJIl)p &Del PlID, that the .~. obJeet1"... "2'. t'1::l&111 d.e!'lA.4.

Ialt1&1 &o1:1Yl'1e. ooac••U&tN OIl fiod.1-.r out "he utnt snd DIU'Jn of tbe

..eovou ot tb.·&JOe&. Bult.eq-.lIDt.1.7, tro. uu. 1ato~'·.0D. .114 ti&~'"' plau _re

" '- -.1. 1dI1cb would .1'1,.,. 01' 1'.... ~M OOD8t%'i:lt!'l tC1 ~::ult\4.T'lt.luP&D810r,

u4 1apJ'09'e_t.
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2.1 IOClO-~C SI!UA'l'Iai JJ
'ftw toUoW1...~... 1M M1t._i t., C1~ 1& "oba1cal .pon 2.

1IIllo...la .... a tOlal lad aNa ot 2.03 .UUoa b 2
IIA ..U.i.t popalati~•.

• f 132 1I11l10u y. It 1.. f"uflbal' ••tl.t_ tlat 16.1 .....t o~ \U pop\&la11~a

11ft la ~a... MIl Ia4va, lIblola "'U'tit. oalT 6.4 pu'Out or tIM total 1.aD4 an&.

!!ae projoct aNa oarn......t18tecl popalaUo. of 2.)1 1111Uoa,' 01' 1.6 P"ou~ ;,t

tlae _'1011&1 popUaUoa, _ 2.2' ,....t ot tba 1aa4 u.. Or. tbe uta1 _Una1

W1'k tOl'ot, 62 ,.~t aN ..,1""'" ia acnCNltun, aDd 1& tM projln ana,
80 to JO peroeDt.

lfbI .Uoaal ...., • • , 1913 .... 1Mt tM Oro•• DNaatl0 ha4Ui ..

usa " ,'6 111111.., • _Uoaal iDCla.. usa 13 528 11111108 .. the pe1" oap.t u.oo
V5S 108.5'•. ft. ooatl'l~UOIl.f acnC1l1tWN (t.Dc1u41. t~8beft.. IIA4 foft8t17) to

Ui. cmP .. 39.8 peJ'OeDt. ot ,ta1., tM lar...' OOlIPHAt .. ,. tan food oN,.
•••c101' tdL101a ODIltr1.lnrh4 23.' ,.1'OeII', foUowc1,. ,DOa-Iuw (004 eJIOpa, 4.9 aact

tore.'17, 4.8 ..roent.
!tw ...bo of all ACI"lCN1t1ll'a1 iIIIqOI't. 1. 191), uo1u41ac tl.b.". pro41lcte,

UOWlte4 to UBI , 401 m,11108 01' 43.6 po....t .t * ...1\10 ot all upD1I1....I'HU'J
1'""?dacta capri." 41.8 puoeat .t 'tM ftl,_ of acnC\1llt\lftl .,01" ... 18.2 perca'
;:~ ~hJ1 total ftlu of all upon.. 1' ~ 1M lM41111 &e"nltal'&1 .,on up

t? ~ 911 bt nhe",,"tq noedecl to plaao. 'M1III Oftl'ialt_ \7 tOftOtJ'7 productl,

an;, 1n 1973 ...teel '0 oa1,r.12.2 pc_t of •• -.nn1t~ upon••,

!'b.t laa4 1'080112'0" .. 'M o1&Mltl04 1&to tM .10110.,111. tov ~l1MUo

'OQP hi
Coutal u4 d.ltaic __

lAllK ...

014 bmoe sou
.utaill 10M

total

he lfleobDlo&1 ·.port 2 u4 lit. 20, 2'.
Project10Q to 1975 ot 1911 O~ tt.~. or t19.2 atlllon ., 2.1 ~raeDt ...ual
1.ere....
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!'be ouUUA4i.. t.\ve or -.rtc1Llt1d'a1 proelllOUo. 1Ja U. proj.ct &I'M 18 tbe

pN4oa1auoe of au.1n.DOe fan1ac wtU aoooIIpaQJ'1QC 11""' -"~pl",..." aD4. ,

....n.llT POOl' fttUl'U. ~ lattn La pz1.M.J'1l.7 the "nl' or 1M4 l1a1taUou

to ap'1oul1\&N azul tlao pl"acl1oo ot Uifti.. cv.lUftUoa it••lt.

In the coutal u4 deltaio ....~ 1. ealUfttecl 1. tIM fial.., a... uiq

Udal 1mmclaUODi ud 1•• fON of U1tUac cnalUft'1oa "ith 4lmaiab.t-. "tw.
aY..... aM o~ 1'00' 01'0111I a.:N al80 1l"O- 1. th1.... N'Uaer hoM the oout.

~ _in n ce ~V1UC &I'M 1. t.U l.l&i: .DO ••" nc. i. pow 4V1a, thtl clr10r

...on 1UIUr ol1MucallT ~l1a'b1e OODUUOU. III tbe•• 111'0 ...., the rani"

aIlIII MP101- 111 aertCNl t\lfttor cnt.1.7, .u _atM of the 7eaJ'.

Iu.b'oel' .. other tree 0l'D,. aN CJ'01ID 1a the 014 tOI'ftOe .... Iftae•• 8&11!1014--
",

1.... aN 'bad.17 _1Da1DK an4 10" Tlold.illC. J'ooc!. cro~ nell .. at.., pa-aat.

_ "pt6bl•• a.:N pI'04u004 1. W , 1III4er alUf~111C cult1ft'Uoa clunD« t~

_, .-..oD. U ttl••,tup' 1 to o!"Op th... laad.8 clun.a., tbl clJ1..I' ......

!be -."&1• .aM 1. 1ar..1T UDd.v tOl"Ut ....n lNt t~N &N Uollt 21 000 •

IIDder oott.. ud pepper.

!be eate of acrloahllft 1• ....-nlJ¥ pool' UIJ'olllbo'lt 110" of the pI"'Ojt"ot &I'W.,

'M1... NitriC'" .. poor Mlla ....1Mk of ..tat ooatrol, Naultw ill low 7101..

aa4 low 1&00.... • tU'a1Al' popu.1&t10D 1. \lD4er-.ploJM 1D a«J'1cul111J"e U4 UIri%"Or.

.-A~ ooD41tio.. 1DOlud.1.. iad.iY14\al fane'. pb,y.ie&1 capac1tT p!"ftftt t~

upuaton .f fan Ml41Jap.

ja UIpol'taDt factor 1. MOl....oollMio 4nolo~i; p1eaatllC 1/1... Slt'"nDt:l~

f-~T"Ir'tK~ ot tJUMi.,..UOD rr- 4"'17 populatocl Jaft to ~tft. UottK,.

1. ':.e wbatuUal 1.Dtlow ot to"1.. .,Ual for jo1a1 ftIl~e 1.& tOft.t!"1 &Ad

.~--' "'V'.~\IZ"I. J\ut1...~", II1D1QC 1. Uk..q to 'be upend tH1~ the pet1"O-CMll~CI&l

2

..

_-r-".,-

.. ,. ,,-,-Tm..r ou1U",UOD 1J . ..
'\..~c IIOlm~ilaO~ ~DO 1. tlae ..t of ,be project~ tota111~ lO_

a. 1" 'till larpl.1 conncS .. tore.t. IIDwwer, a:1...1" anu an
ora.-. .uch .. cotto. AD4 poppu, _ 11m~_ .,... of pnt17 l1oplD( and.

I.[.c. aN \Wocl tor nee ud .....'blo .,.oW1ac. Stoep ton.ted 81ope. aN

,
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.tUl bel.. olMNCl tor Clftpplac wUb n,uiUq aooel'NUoa ot ooU el'Doioa.

~ l~ UIlu1aUIII, IMan17 U.eoot04 014 tUft,Ce tonau... ot ... , 650 000 U. '

11M laM...It.1eo~- tor cat,,"o, to UL1tt1Jac olLltiwUo. o! tood cJ'Opi. Ia tlu•

.... an '084 ,be Mhr p1aD~.uou, ..,.... of .budo... 2"\llibel', ' aPau.ot

.'...... ' .., pu. (t.aeJ"a\a SlUDd£1oa), "-.lila ot 4I71u4 tor aad _c!l ~~.,

("00""'" to.... ,). It 1 U ..'ecl ,.t 80 000 lie an oUlUfttocl tor !'aocl Crtj)l ,
.'IOA .. ~11 ,..sq, , pota'... aDd _1...

• 1.lIaIt lIOae ot '00 000 ..., ~1., ta the ~1004P1&1.U ot 1M it""
oOIM .. KoMr1D1, QPlt ot Pal-llul u4 ill tbe tlooclp1ala .t \be l1.,.r !'Il~

.'-e, 1. CNlUwtocl _ tbe lD41p_. rl"#u1... people tor .\cnl' .iz "Iltu o~ ~bt

;-.r - tbe rut ot the 7Mr, tb. lu4 i. 4eopl.r iaUDdAtocl. Dowu'NIlII ot Pal-1Ia:o.I,
..... tM 'olta ot tM a.J. u4 Will. ooutal low~, ia tbe .njl 'buill MIl 1D tbe

lowr NaC~' ot tbe Ifta1.uc ....., 11.. tbe -.ial7 .-.p .1uacle IOU ot , 500 000 ba.

ClMZ"'tae- an ... tor nee-pawl., OODU~lIa to tbe _ill _tercoun.. ucl udal
aHIr.I. Aa1M1aaUoll of .the low potcUal ot tbe .11 1. ,., tM.. cleu'1ap

oa.. allu40llM do at ..,.rt ,to tU orlCi-: J-e1e, ~t ~lD .pane~ onencl _

ao14-toler.mt ....tat1•••

2.2.a !!.U! JJ .
A nOOllMl..... NU, n1'n7 .. DU'J1.ecS o\lt ,,".al1A1 tho tolloWi., at.., ~

looaUoa ot tho -aiD .11 """,'1

1011 .roy . Ooompge Ar.a
. (.oOO"ba)

ko"land .0U.
1 • Sal~ne h1d~rphl0 eol1. C..tal plaw 81.0

2. "Jdro.orpbic allVY1al .011. li••1" ltukl 149.0

3. Recent alluvial loll. River baIik. ani floodpl&lna 70.7

4. ~dro-orphlc eoll. MaI"Sn•• , ev.-p. and ~eprel.ion.
, 945. 1

Uple eoUI

S. LU.ho.ole, 1'81'0-011, ud080h Hill. an4 aountatn Ilop.1 . 'l.9
6. Latoloh UDdulatinc to s,••p ~plan41 230.7

I • Red/yellow ~o4.0110 .0.ls Rolltnc ~o un~~la'iac area. 1 747.1

III ,...J"'&l, tho ..U. ot tile ..... aftU &t~er cl-.z"lac u4 ......loJlM1lt ehow

• -...keel aDCl Npl' 'el&llaq to a:ot41t1oauoa aa4 the HUI,ot tbe olel torne. __,

n.1' 1IbleD .h1fUac cu1UftUoa baa __ pncU••• tor oeatvlH. ban hilne acld

aDd 1aak1., 11l p1aD1 INtrllDti.

It 1. ooacluded. 'at the ......... a deUal te poteat 1&1 to......peoltl0 ,,,e.

ot land ue. a. iDdl0."~ 1. Section 2.2.3.
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w.r.~ .111~bl1Ut J/
Ia"eT'pNtat1ou of -"io .U .... 1u4 da~ f01' ft1~llUit'7 clu.itl..Uoa .,..

n'r~ ItNIll~ 18 N!aU_ te apeottto 1ud. •••• lao.b illlterpelaUou .t lad.

.<t'·.~"'hU.tT aN "'\&lIed. ill lJIaMi_1 .poM '. aD4 .... ~aocl .. toll.....·
.~ ~~. fi...pecltle4~ gee alteraatl...,

LAD CLl.a5IPICl'1'IQI POI SPIlCD'IC 08&

<ba>
.lot~ 9'! tnt II&1.b1. if ODII4U1oal1T JI UlIlU1t.llb jJ '1Ila4 ~

1u4 W1tabl. laAd. luacl ni1fllllUl

1. ~111P1'O'ft4 u.p1&D4
tilhit' t 1Df' Clu.!.U ..... 1 251 614 2 636 O~ )94 416
tiOD (29.~) (61.5~ (9.~)

2. t&pt '"eel ap1aDcl 1 ~ )~' 1 973 ~ 104 129 .4",21
Oftp ou1uwUu (40.~ (~. (2••~) (10.,. I .....e4 putve 2 113:r 634093 104 12~ 1376 r(50." (14.8~) (2.4~) (32.1

4- !lapl'OWwd VM
0..'"'0, oulUWUOD , m;)' 2 059 841 104 129 ')48

(41 .. (48.~) (2 ...> .(8.2~
~. ~iV." ..-

( "",t1u4) ft1u __ 335 1f1 16 104 1 _ 321 1 987 936
0;10n (7.8~) (1.~) (44.~) (46.4~)

lM.c! oa whiob .,.tala_ .e (tor tu llatia.cS laD4 QIlC VPo; h c~t". W 71.14 ~C'o1'it.
(J"W.,-lD,! tNII ta11b to low) tbat will ~_Uf7 nquiJ"ecl I"KlUTUt 1Zl.P\1t••

~ UM.", "oMIU".l'1aUca wIlio!:., at pree..t, -.t. U uanit.",bb tor .\I8t&1IlIed. 8M

(tor th. utilled. lua4 11M tn-) k1 w!Uob, w1 tll n.nO\l/'l "r,r .pec1al ...-,-Ilt
pz'aOU~, oow.cl _COIN au1u.'1o.

Lud _nac ohanctenaUoo wh1~ preolv4. u. au.t&1JMcl •• (tor the 401'1•• 1ud.
\WG VPe) 0,. .h1= Rille! CNet. pnclllCU01l, ."P ud/or oo~e2"l"&Uoa probl..
"'C"""1riac a 1.,..1 of r-C1Il'!"eat lrY.ltl 1m&Ce.p~'bl. a' tbe pnlS.zn UM.

: I ;~z.r' wUh"17 a1.n4 .\Uta'ble, ..1l1tUl. aa4 ooDcl1t1oaallT nUaltl. &NY.
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!1M pl'1••t ,.. alt111V "0 pI'04IIDe aI'OJII 1. a 1....~ tM JOOI'. lMtt101at
Ia.~ of tM...... CIalU.....1_ .nJ:iMI-ue4 ill ..1: of U. PJlD~.at.. aft ....

n1III1IWDI!II 01'1'- .. 1Iulaa1J¥ UitUaa sa ~_._ ~-~U-u. ~

Na1W ill~ .11 "lN4at1......~ of a ftII....U.,. ... ' ... ",."' ,.- .. . , .."

t ••1.W '" "=~1e... JlNJU'&U- pr1OI' to plut_ 11 BNW, ...... _
11 Bt.;pI' .', .. teI'UU aft anq..,u.... .,. taotozw .. ZMI1W'.. .
Ia .11 ...vt1-. ..... ,... .. 41..... ""1'01 ia mm-' .. u. platiJlr .
• teria1 ue4 ia otia In 7le141a1c. JreitMl'...., • .uo ..,.1 ,.... 1. _.,.

nlUftUoa" ftU' JOteDtla1 ..t 1'1_"'" tMn ia 110 1.', 2111pNt...

_t ill U. Jft4aot1n ...o1V .f ... 1u4 .. acrha1 71e14~ .. 1'WII11:
CID1l' rr. u. adopUoa of .,.... tU'll1Jlc JftOt1C* 11II4 olYil __ a1Iie4 at
~_ter.._l.

2.2.4 Je4 2-e JI
A 1Iu10 ftqQ1~t tv nooe_tal acnGlll'hft 1. the ill a. ~1'1. IdJI4

tlJat "be 1IIIL4 ... __ 11 hi.... At tILe _t, "bI Ooft~~ t lift thU

....Ual M01D"1V of taaN.

faa tM 1"lII'a1 &NU, tbtn aft f. 1IJ'1"tell reOO1'U of 1u4 owa-nh1p.~l'1.t. ftV --. III"4eU All~t plutaUou aft nOGP1H4 .... t1ae Y11.1.Ie
oolWGll1V. !1M 1" 1...... of tM .,.. 1u4 18 ooul4encl ... 00.011 "-h of tbe

OD ualV"~ 1u4 1• .u..W to 1a41Yi~ '" tILe YUlap ~iaiV-.o11

(..... -.t'P) for At"l.. iCnI1tlftU-, *- a1wV.M· after • ~ of..~

oalt1aUoa, U. 1u4 :ref.ttI to ...... arp.. OooulOMlq nola 1'U'i~ oOGQiecl

1aD4 -'0ClM1 'OIIM4', 1nn tM aoqai81tlOia pI'Ooe.. II DOt JllNol..~ a.n.a.. '" 1aII4

nl...

"DID" 1epalatloa, PftIid8atlal ... 1I1Iai8tv1a1 4e...., eQ8Oia1~ ftC" fONet

uplo1taUoa, ban W tILe effect of onl'l'1d1Jlc tlae UwU.tlOMl lu4 a11_Uoa

authol'1iT of tM ..... .,.••

1eI1.t:ratioa of 1aD4, ... 1Ja 1IND azwoa, 11 far beb1D4 .,... to tM 1aot ot
'~J'A1Dec1 natf UIIIl t'ad8.

LUI4 .. ucl 1aIad. t-a"e .,. _n -.. '" • D1notOrat. of~ clal'1zIc 1965
'tc 1971. !be•• ..,. an l"eUIOab~ AOU1IIato, 1Nt there 1. lDOOU11taqr ill ....t 'tD1U'

1M Ibnq Oft!' 1.&J"p &NU 'Ib1'ob aN ao- to ... I'WftI"te4 to "be -.t'P.

!bue 18 a prel.Uc Me4. for al1_UOIl of 1u4, lNt 'the JI"OO8•• -.t t*o late
I.t,/;':J01Dlt I ..

1. !!Ie n.pta of nu..e- aa "Ul.. .u. '-"laIr .... aam..-l. ~ ..~
aDdn'elope4, 1aD4 witb1a tM .lMnID4al'1.. of __ arp.
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. U. !be rtpt. o! _~npnM1ll'W~ ban I'1pecl1G2'W"; ~~o1tt'.aoll -'In_llta

aUl' 'lU ..10 JIonat17 l.aw '0. 5 of 1967.

111. !be 01&1. of 1IId.1nlbaal 11Ml1..... peopl. to -....lope4 1AD4 trl~ .,..

MuacIar1.. tJaat bu. aooonl1Jlc to ada~ lAw. NftI"tecl ~ tu -.r'••

',-.. b tOI'll .t ~aN __ lIb10h &llot,.~ta .\\1. be &1t.."ect W ~IftDt

..'ttleh•

• 2, ;:~"_cQltval pn.o't1o., JI
Jlr:H,t tOI' ...... _81' tIM "1* uel 1Ift11 U'M8 wUb1a aA4 &I'OUDll tbe YilJ.ac-. ~

:'. ~ ....,:.UI1 of tM projoot ..,.. hu '-U nltjecld to tIM ap-014 pftCU.,. of ah1t'1Af:

f'd~:.o;oa.jOL III w. tON of nlU.....UOD the .,,11 Noel... oll1.T 111111.. _mlce uul

~ t':o1111." 01' 11_. !be ~t'f of .......~t1on at cll'C1.~ U- cl..~ IN011

(l~ ~bIl ftlw.bl. b-.. oat.at ot u.. ~1l. ~ L.....~ U"" a'*ad.ollecl tOI' cnalUftUOIl

I'h.. \M eon f_ft111 Q' 1. ~.t aa....tecl Md CJ'DINI ouut lte n.1Pd..

III anu 01.. ~ pe~t ..-ttl...t • ..,.. l'ADV1ac of plota i.e cloM "' ill

-.t .... 'Use n11"'1" ouaot &ftord. to It'''f ~~1al 1'eft1U..ra or U:... III tM

...u aI"eM. a .tan Mil ..... -.4__ .....l~Ucr.\ .r!. t.rUl1~.r ...

crop 1'0.'1_ a.i.M4 at -.IJ:lta1IL1.D.~ ,!to .011 t~111.tT 1. JftChO&1lT~•

• Ubu U"8 tum.. _tbo-~ ai..t at -:;opc")H oorfJ<\~t10::l F"CU..11 \0 azq cnqt.

Vitil VM Ol'Opp1AC. la tM -.101'it7 of areu~ ~t!.e10A~ 1fI"'~k 1••~

to peftI1t to ~ VMe tOl' Jaar#..Uq. 'ft\.,re 1. lUtlo ~~ of fu'Ul1_n. 01'

,004 c1 ftI"1oti .

Ia t", 1..1u4 laonu~ N:141float1.'":;. ~r t~~ r~l1 18 " p'teaUal lS.uacvo
Pt.Uva ~o aUpt '\M --.z'J QteJ' an••011 .....~.._ •• nth~ to 1.'1'F'.••:rT' Jr.am:.ft

ua4 pNftDt ~1"" trill "nlt '.D f1t.Z'11U~ ot ~~ luu DOW Wl\Ll1Dr.ltld ,.,

Udal ....eat.

1.2.6 "e.. !!!4t e4 41!-M!! J1
IUda, ,1... Man, ~, raUl u4 w.ch ~l aUac': tn. e:-:·I'tI, aM~'"

ott....... 01'0" n.ob .. 1*54I' eron wi'!L11l r. rall"" area, W111 bfI df"T':::'..t4ted b,r theM

,..~. ..1.oa1ac. aoarUIC u4 .AooUEl(: "" ~ll N~~ uaf'd. ~~ ~""Oue1 t~ C3'0pe

ftt, pu'tln1&1'17"1l U&11" ",Ub rata. po1t'o:l1=e bu to M ()&')!'~\&C''U'd an:' 1&J'p 1I'f'\'"

at ... t1M. to 01..,. a -.u~ 1" ueb••, .. " lilt••te. ~lo":l t'ror". aurro1m4111!.
areu 1. rap14.
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0Ili1ll ab of meot ,..t... 41...0...........stal~ ~t with

....~ With a _ta1tl. ,..Uo14e 'kt. nola .,..U.. are 1&I'pJi·,",aDd tbo

__ of tile taNu. 8~!au to lIo OJWI"t- 1'f'U'''' U88" .-1~.at

....... of DI~t of t1Ie Aerinlt... .l~ OP."" noll MtlYlU. an '
IWiI'lcrtec1 ,.. of taDlSa.

!be ,.ft101n8 I'J'U8 ....., &1&.-.10£, iJlhl!lU 110M 500 000 M .f • IdIba'
u. MIl 1t ••11I11D1P"U~1. Met DaoeH20Z7 u a pnl1111.DU7 W I"&1nte4 aP"lCNl'hR.

IIav .-tboc18,. Uaol1ld.1Dg the .. of bft'b1014u·... bHD tried 'but t.be OCIII01~cm

18 tat t1Ie ..n oneotift wiU 'M lIP of pu'hN Il'UMs ea4. 1.1'%!" With'·II~.

_obIzl1oal ploaabtnr of·'" 8011. OUt .tt.nt.,.... 1a, ~:"'. tIl~ OftOlal

1..-.

2.2.7 1.:qe1 b'b!!Atir 11
IzI.·~~:s:1ft1l' auge4 -.t!l' lnltfalo, oatUo, "'p _ p.'t!! a1'f'l~ IaoaM4

&D4 fed 1D4ooft 01' bftd.ed aloae tbe roeda an4 ouallub. I::tfllLl1"~ ......

_tel' bQttalo oatu. aN fOU!Ml 1D _t nlJ.acea OD· tbe 014 .eftaOe moM ad 0Jl

fI'1.DIn of tile 0D&11,y floo4e4 u.. Cattl. aN lett _'ttmt4~ 1D ... foren
for pert. of up to tiIft' 7MS'II _ ozaq 1'0__ up DB rare 00CIU1oU.

1JIl~ _tel' 'battalo ~der in oe:M&1ll foft.u _d a:re CG.--ua1l11"01IDl!K Q tor

alauch'tel' or work traiD.i.Dg.

Pip are re&I'ec1 in ut1M.n """ -to ••U8f)- tba IlHda of 'tho DOB-b11ll PO••

Chicken ft&2"1~.tor .~ .11'1 ~.l:Il(\ 1, p:aotlM4 lD1ieu1nq aJ"mIb4 M8IIbUc,
btlt th1'oU(;hout 1M -nUa.pa a.z:.d oetUd :\,.-Q,ft poultr,r cf TOr"/' iut«!'1ol' vp" .&ft kc~t,

.oatly. OD tree raace.
!>w:'~~t' c.N roa.r-4 Cl":te..ift1r- h1 I:"li~ 1J'l'i~Uo!l U'(-"'1 f'..D'Ure1,7 'tv f&JW8!W

oZ'1l1nt.'tu~ ft'OIll .laft.

"t u!' •• tor= PL~ of 'tM diet ~.t t •• ~"Pl. 0IU1 ~C'rd rnaoh Of tIli.

too4. hnoh1Dt- hu jWlt been .tartedo at km 34 of the PalC1l~!Ja'\"-Perab'w!nlllbroad.

'1'Ure 1. 110 orpn1H4 Id.llt ~lon, oolleo'UOIl 01' 41.trllr.rt.1cm f:O!'!pi to-r OIle

heN at PuaI'1. Pal..b ..-oB', 'bui a ...11 quanUV of 1111k pr04l1Ct~ b ;,~pan4 h'O!II

.... _tel' buffalo herdr. About 25 OCC It.; pal' 7e&l' ot bidesr; ~:.l. S:d.rc ~ apon~d.

2.2.8 hreat:z y
It 18 ..tuated. tb..t p!'O~uc:ti~:'· fo::'t"ftt ft.OU1"O'S ue o~r·)-:,:" "Oltt'ttS~d tClrewt

....... eJIOWlt to 156 000 h'J. of Mrlo1t~:bl. f01"Ht, 0lL'l'1'71n8 au e"ttu.'ted 1.2 111111(;11 m
3

of tlllb~r. IJi addition, the 1.1 milll«;'I! ha of oo~ ""'.., rO~:'It ocmplez l14jaout

J1 S.. "t~ 15.
if See ~t. 4.
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2-4 Dfi'~ AID 18ft. .
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a.z. t J.1'np'h 1.uu
I. total ot l' 1M1n4ua1 H)n... aft ~...... ..., aN 11lt.4' .1.. 1dtla

..U_tecl OOIU tat w t.~ 2000, 1& tl~.. ,..wa, *oIa 1Ml ...,

.,..ut1Ift - .t ...l'tUV .ta41o.. "'ota1 1IIpon__ .........at It .
ita. , _ "I tbo eoo_1Q8 ot 'he laUor, havner, aro -...ct oal7 oa ,.......1.....

1..,1 IV'NJ' data.

LooaU_ u- (ba) fIIn...., pel' 5-TeaJ" penH... 'kIII_ total 292 200 . , '.uu.. o. .to'&1

- "cuR ''''6- 1!111- t966- '9"- ,,. 00"

'980 1985 ,~ '"' 2000 .
I

, .UtMc ,"per
Irri..U_ 1011_ 20 Q)O ".:4 ... - - • ".2~

2 '''aaata 1I'ftpuoa
lob••. 2 100 2.67 - - _. - 2.61.

J lKuac IftiIaUoa ,
ac... (....

3.64!......11) 3700 1.24 2.42 ... ... -
4 lukarajo lftIl,.ti..

Iou_ (......
.....1&) '. T 500 0.06 7.35 ... - ... 7.41, 0Iu -I.IR.....
S~ ,I
II'I'1..U_ Ia•• 3200 ~."

... ... ... - 2.", Opzl- Ion....
stace U
1n"1,.UOll .._ 6000 0.05 4.74 - - - 4.75

T 0.. ... lin'", .
~tace III' I

3.,eII'I'1,.Uoa Job••• 4000 0.0'1 2.12 '.05 ... .
8 ".1aIIu •

IJT1,.Uoa lob,., 1200 t.,' "'3' ... - • 6.~

9 • Uwac So1&tIl
J:~oaaloa (Iletat ...
~..)~U_

'~78 6.12 13.5~Sabo.. 16 000 0.06 ... -
'0 1111wac Propel'

Int..Uoab_,
perlpMN _,..1_ . 2t 300 - - ... 0.16 11.90 18.~

" JlIo&1.,. _ 11'1'1....
tloo 4wvolopwaDt ot ,lao

58.50 62.50 45.00 201.,cl1,MAt area jj 200 000 3.50 32.0

~ta1 .....41t""'~7ear pel'1ecl 22.89 '9.94 66.27 62.66 62.90 274.~

JJ Tb. ,ropo.al for a pro.1.ot '0 I.'blo tit. MO.....,., ,...11,.111 tJ .'DdT to be carried 01lt
ahl' _booat1'&Ot bY alnaq .,. nlla1tte4 to IDI])P, JakaJ"ta, abo1lld. 'be laltl.o.'ect.
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3.2.2 'Em e4 ..111 ..
IMn i. dill _1 \1....1'tatav • boll to ....1., .. 300 000 _ fd

WtrJ,o UIl .. -.at .. NMc 11=', (ID. 18 _ tM ftpN) -.. .
t• ..t ..~. .. CIoftI ...t ... te ....1op .. __ t. Ii......... '-'

,jO .. 0IU14e1U1e~ tlat Wo 18 tM opt1_ .. tor .. 184. Ja OJMr

.to -.n .u..-u" PNJ•••Jo it 18 ftGD ... tllat a &Iן-100 pilot __ '--~

li1M4 at oun e t.o (•• 7) Pal• .., 11.. lnato 18 ~tJ, a&I"J"IiIII-
.a;a'l.-tal _* 1M_ .u t 4a1.../~uoa/tua...-t ...,-
. 1......ta4 tor ....1o..-at ~ Ii. PDWiIII. lat~ sa~.. ~ to 1IIIIt'Pw

iIa1a ..- -.111 ,.. ...u-4 to Ii" • 00801_ioa.

~....tu.4 o'bPftatiOla ot .. JII'O~.oi·o tut plot oa VJ-I x.' r1

001114 IbDtr tbat a tJIM GI'OP witil aD 1IIIdftGI'op 18 a YiaUe al.....Uft to ft. __lite.

III "h. r..t of tho forelhd eLlltalc ud. oouta! area, -.d••.for.at ...._t

Uoucl It. la"rocbaoed. (10. 16). n. nepa .,ed.eel to 'b. tak_ an.
1. 10 tllrther oo...do.. or u'oOllOoa lboul4 H FUbel tor tho u•• It'1D<<.
2. A foren ~17 Uo1l14 It. oarri.a 01rt.

). 811rio1ll'hral l'Mearoh aillod at tiJMlilac tho 'booi ..ihoel for .tVal U1II1/or

arUt101a1 re....raUoa ot tho for.ot, ahoul4 It. 1ID4.n....

4. Jueel o. "h. abo.... f1Jl41ap a pre-iJly.na.i ftl"nI oboud It. oarrie4 011" to

d..rill. the OOIt- ud. It••fUa of oetUDe up toren lJacltotri,o, lNppu'ect wUh

wood. raw ."trial tUoqll a nttul. 10g1Jlc 17ri-. "ith iJa. torellta II8DIIpcl

1ID4.r a IUn~.~ T101d. ooaDopt ad "i"h n. reprcl to tile ."val u4/or

artifioial repa.raUOIl ot "Jao toren••

).3.1 9IIellhold.or.

RaiJatocl -et'lft1tvo, 1a011lodillc tree oroppiq, 18 ~ad.e4 in "th. aa1a tor

iru_lgrah who "111 ooouP7 "th. tollov1.ll« ar... ,1th.r tOJ: ai:nd faJ'lliq or _olna

.etat•••

.... .

\ .
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"._---------------------------------....
'!MaUa

I
, Ie.
-ftpN

12

I

I
..... ,.....,
au.ra IIa1

(-)

T' 000

1II4a' loJIMD.. 6tr, lr
If.re a.aal of
.....n1paUoa 111th 7.&.0
...inuoe

f
I

12 "rUa .t ....1.
aozooe. 11."'1' !\a1uI
II-n. 100 000

.,. D1reotoa-.a.ua1 of
1f1'r.u1ll1£%,&'UC!l ld th ...i ....
tJ'OII Worlel IImk

OatN4 at Ja.J'i~b
..t .f~pan
Jatv.ft.j& ftM 30 000

• •

14 In-i.ecl .oba.. OOftJ1.Dl
Wa-q a'bu4oDecl~
II1put &NU at _
am:ac. _ B1UII .-
cabfJa Jhaai 7 000

1fMcl 'to lIl't.pate DOW
..Ulena wit!l tew old
••t&bl1.~el e.ttlare.

t--------------------- --------------1
1S

"

"11' HUll' 10 OOC
Ilul. u
10 CKO tor
~
boldl"

10000

Vr.cler prcraraUO!". ~
D1roctoft.t~Df'''!'l'\l
ot !'nuusIt.iRnt1oD
'/75 for rVbflr

24 "w.t.. for ama-.l oro,.,1JDita Of
• 1m.1ar 'to-.1..~ 4000 ha
o,uaUon 1rT .tncol"O
in T"'IJI'UIC

Pen- ttW11i~ 19111 proriel.
1e'bov t., !)r1'f?,to utat..
an 1!.U a"l Of4'l'atiag their
Ot:U ~~ldl~

~.3.2 "ta't••

ID a4cl1Uon to tho.. 11lo1111llecl ill 110. 24 abon, 'tIl.:-. ~ 1r:e-e~ &Z'OU 1dUob

aN noo-D4ecl for al1_UOD tor ••tat~VPo p1"04UCUt)D or rub'her u4 011~

e.,. 20 000 ba Dear Oaaac .ftkau, JatU'aja '10. 30)•

.- .• 3 ".'bUitt1101l

"-III tba't the Oonra.allt'. pol1CV 4001.101l will 'be r.hJ\'1::4,.U't&Uoll ntblr

'tw cl1nre1tioauOIl. t_ follcnr1q i. raoo-u.ed..
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kll•••
Cia)

..... _.._--------------------------------~
CottM ••_~ ftba~Utail..,

8ftt!a "-ta, ' ......
"000 "!a&)UU~UoaalCQ
T 000 on14 iDol11111e ooaplrio

Nplut1ac

~.-'---------------------------~
1..

21

Sal1Ml4ezo nbMr NJa'bl1itaUOll •
(Ull ftpluU.) 180 000

10 000

It b NGOW' D4ed. thai j
p1"OpoN~ lit" 1Ir. "J:.L. :
JDl)q 1. & ftPOn of 1914,
to tU D1.2"eotoat..
Oeural or ..tat. C!"o90
be adopie4

3.4.1 S!!!p to~,t

OrJo .obe_ 1. tlIl'Y1upcl oonziac DMZ'q OM qlaI'toZ' ot 'tU po~.ot aNa.

I

I'Looa,.iOD
Bo.

I OIl l'11'\Zft
;

(ha)

1

I
I

I
16 Illt roduot ion of IIOdortl foro.t ~_ent

'through liJIiUnc pro.ont roUiDc.
oarJ7i.q out a toro.t in"olltor;r, on2' 1
.il"icultural ro.oarch on rogeneration ai1l10D
.ad • to.aibility .tudy Oil toro.t
industries do"olopaent

Futuro foro.t lIArA«ftIen't
auat bo based on 8U~tained

T-iolll oollo.nt. 'rho arM.
otro~ soopo for fUture
im;on.ent. foreign or
.100al· '

3.4.2 pazlpl ton,t
!bno lobe•• of wi6l17 41f't-m. objlni...... N~~.
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LIt_tioa 0U-
10. ..... ~~

~·l P1Ir\II'ft (-)

rl:> ~ll"'t .t fnMt. ,. 8elooU'1i t:1·sln toI"-..aiab'.'.
til........Uo tiabU 40000 .roi" CoN It _0!tU""

p:ll":)l1Jl'.1I!~'7

:'~ ...1tu....t of I.-t u4 ~ 'bloC ot"11J'11A a:-,
"llcUll. 1'e..... 1a hN4 lo".t lell't. but 18~
_toft of I1ftl' """'i 70000 a.p101t.~. Bela ftlvab1.

hord of 70 o1opbM.t.
I _.

n Stop,pinc cnalUft'Uon OIl 20 000 .. 1'ep1aDuac U 1'eooma4ta{"
.toep 1aDda u4 allMDC 1a -sv
tlwa to ron" to utllftl 10"- , ,
oemI' 'tio. ..

).5 AIWL PIIOroOfIOi

~ -.iD IlqU8lon of W. iJ:I4u'U7 will 001IO tJ'OII ~ N'Rb't8b
••t ~ IdDC1

t&rll1~ in the tNUaipaat anu wb8n Noh hIIiq 18 a:pootod to Dt'p ain uinl.

tor dra.t aDd tood. n.pp~. two QOOitio pro~.ota an~M.

22

23

Boll••

llQauiOD of Wtfalo lw2'd1...
IIDCl aUJr pz"041W18

(bal

1 00

20000

\IIo~llcl p1'OM.b~ 1>'9 ROO,.....
tu:'.lT o~~~ ,.".. • ,.
oon~ ..·i....f'

'lbt ..p-:."""n~ DUOt'a!:'") o~

F.':. ~'i ... ~..- ;·-:-l·L'~tt·~

ODC:O~- r"t...,~l~o~lnon't

01 lI:IJ'fJ en·~"rp'i..~ t!t thi.
D&Jd~M
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IfJ!MJe!1!U-
tJuaport&U_ tao111U. la _ J!I'Ojoot __ aft pooJ'. '!Id. 18 • taotoJ' *ab

au MI'lou17Id.U_t...._" • "'10"11" of MZtn-oJ1.eDte4l11"laaltwe -.4
-.Ulltaotol7 tUII iUOM•• !M liiJNt_i of I'OM uAl'inr ~poft ill ~Oft

1IIfeat1ft. 'aU ~Ne • .,.01&1 • ....., to1~ J1I'ioJ'1U... '.-latD
a n1tabl0 JIl'Oez- Df "'lo~t.

)'OiI'ND~C AD JIILlftl) ItlUDIIS

AUnl~t ODin tor J'&1IIte4l111'loulnn 8bnl4 1tI .et 1q) 1& iJIo ..~

~aroaJ/.

!he CJcwva:,.t .. 1D41oate4 1_ at_lOll to toep tU~~ 10111I. 'W.8

1. 1IqM)J'taai tor tho ..118 otu41o. 0IIr1"- in tbe 'br1dc:1J1c PI'O~eot.

In IQ'Vololr u4 .-."eol"Ololr, it U :NOO 1DAe4 *t a 1InIaok of tile

IuUtute ot ~io a.esMerUc'" ori'up 1D Icnlth ...u. if.
A t..1bll1V otuq tor two 7O&J'II 10 reea. nAe4 U aD 1II',..t JlINl1Mau'7 tor

tho YC7 1aPortazlt PI'O~oot "D:ra1Dap u4 I1TipUOIl :Denlo~t ot tM LlbIk" Ct.. 1.1).
fte opc"&Uon of Cintuuio 1*U pilot ..... prGpotIecl _ the nbaonU'aO'\or

.1ppon roei 10 r~D_gl'de4, _t oopi.-oe _t ,.. tak_ ot the parallel ...iJlilal"

aoilnv ot the Pal-"", 11" ~ate. It tb10 ~tier work OODtlmMl, ,i. o.ua..-uo
pllot Iem.- io _t DMUcl.

!be OODb'oll~up t ..t plot at UJIDC DOW IlHU 01... atteDUOIl u4 o'bolWfto

tiOll AI theN 1. otroq on4eDOe that a 't1'H orop 1I1th 1DIIdIJ'CZ'OPJUac ~,..~ .',

optiaua -.r to utiU.. tho oouUl u4 4elt&1o 1.aD4a.

Specio...leoUOIl tor 11M OIl the 014 'tU'ftoO,1aD4a~.t~a u4~

aJut1l14 ,.. .tariocl '" '\be Pon,.t DlpaJ'tMllt, 111til et'teoU.,. ~_t t1ft pro...Ua.

SOIIm 07 JIlD ~'1'IOE

'!'he Min plaDa u4 o'U1er reoo•••Ddatiou are ...anMd. 'below to%' ....,

NtoNDOl'

'1'0 br1da'e tho laP between tho end 0: thi. pI'O~oot ADd th11 pzoopoAl, a ..u...-lo
1IDP project, tI.lp'aDoa1o ll'r1ab - South Swatn", 11lY01T1ng an asronom-t u4 a
.11 eal.nth" bu 'boon to1'lllUla'tod.
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Pri'MP 'x. lJT1et lOD 4m10P!!!'t ,
i. at.,. aho1ll4 .... tKa ~ eater 1.:1to a ooaVaot t. tual ..........aania

of the BeUtuc PJoo~ Ift1.pUoa SoUa (.0. 1).

11. fte feaolb111V~ tor thr..~ 1IDC1'~t1_ .....loJlMBt of .. ~1IK

aNa, ot~ 411!'&ilcm, .houlc1 be narte4 la 1976 (~. 11).

Ul•. !he p!'O~ ot eft41..1~ to aa.pl0UOD '" .... 7-.z' 2000 ot -. ...,..

il'2'1caUoll pro3eot8 Unlcl De .~ (.... '1-11).

_litH !£i~
1. Pl'op...,rly plaDMd. ~paUOJl ••ttl__t, iDoorpol'&t1Jlc __ u4 bll liN,

f:u-.1!:..;, now !'J~r.t...bu14 oonUau onr the propoNcl atn8in ...., ..,.

!I\'tu !hja, Ql,btp, Jha1 u4 BOrth of It''CP'la - 011 the~ *t
apa'.!1"!'e u4 l~ta1aot1D]Jt\t~ aN uoenat7 (.... 12-15).

11. Coc:Mrolal11' rma Htat. tor l"I:~~, .u p&1a ad. amnaal oro,. aN pI"OgMocl

to%' a:t8!lJlin &1'N&, 1:Iut t!:.cl <ION1'DIMDt IlMc18 to pn "err faoUl,. to
oaOOU!'a&'l W. clf'l'l'8101D91t (T.!,~. 24, 30).

'1)1'011 4~_1:ent p4 grOft"tat1e
i. lfi'\f,.-np t(lNn 0CIr'P1a: .b.oulcl .... exploited undor .oelom ooaoept. ot lONn

~.~ .".,4 011 n.,tAlneel 7101el (Io. 16).
'U. Ulorea'taUoa ot ... 40 000 M .houlel 'be .tartecl .. 800D .. poaelblo, la

anticipatiol1 ot futuro "'~e.tio tiRiber uoda (10. 20).

J:n:U:oDlmt mto~t1oZl
1. o._..UOI1 ot lIh1tt1DC oul~1""'t10'~ OD .,,"per .101'0. ill the b1~ "Ii- •

~~ Ttpt&UOI1 r"tIUl N~ttJ\",t. D&'t'm'.11~ (h. 29). .
11. .,"'b11~_nt or mjo1' f'o~!t aM ord.B1Uo J"eIIOl"ft o.-r b__tv oa~

'-I "'~ujl as.nr, 10 OGO M (!ro. 28).

~ V OoYe!Jl!?!!lt 1)eFtrnil!
1. ()Ql1:ure I1Mcla or ~~r.tor ~ (... 21).

11. !~~o .peel.. ~ol~otlOD tor at.toN.~t1Q11 .ohe••••

111. ~;nr~~ ot aarioultural eztenelcni ucllrr1laUol1 ..~OO••i.. Soil uel _tor ~_Ilt Iloocla tor~t qr1oulturo onr the lovlalWl

(clAlt~c oN! nouW).
•

Y•. '!k!'OUV11zin."ptiOD ot pre.ent oo-rolal aaUnv ot ftDobi.. pou1\ili-

tie, ill tho area (Bo. 23).
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.'

If!!! £!!~Il~ ~ft1 .....
1. Idsl!.Ue11J "ant'5 !p!ri~

L.~. ~.I' Project~ .onaber 1969 A1IIUt 19n
£eo. P1kc' ~loc18t &:rtober 17101v17 1972
A." ~berl M8001attl~

(h,volot:r J'~ 1971 : ...
.

1973
. 1 •.1.P. a....,ll ~tZ'1llt ~ 1972 April 1913

D.L 1ani.1II 8011 .ar•.,ol' .1uU0Z7 1971 .1~ 1972
LO. ~~ 8011 ~_t:l.t ., 19'71 I.- 1973

u4
IIarob 19'741_ 1975

~. VinltalJuatllu .ter I"M01I1'Oa
oq1Deor .1UDe "11 1Bc....r 1971

D. <'11'10 .t.l'~

o!lC'1Mer J.-z'I "73.1_ 1975
r.D. 1~r.1 ~~ .uc-t 1911 .. 1913
roo ~l P"..ma IJ'alAlD.t ~ April 19n .... 1974
~.1'( V3r.M ~n .1v-q 1974.1.- 1975
~~:. ~..... .&cr1n1t1II'&1

NODClII1et 4Iril 1912 .. 1~73

S.1. M 811ft £«ri,cnaltuI'&1
oooDOll1at .1U\1U7 1975 Iept~ 197)

LO.J. a,r.. ~ 0Dl1I1M2" »eoea1tw 1970 .1~ 1972
"-:'~.,.F. !>~altl! MCOo1&tO ozpaot

(Gila) ., 1'13 "lIr~ 1974

'!'. ~ji~
s. ~~.

:.. ~~~:10D"'.

:".. ~...a:u.~ ..

'1. X"br'?.-.hi
L lCoj1~
:. x.-tiU
!I. I.

~. "4~,,.~ r...".... "t"~.~~_If1~t~u.td...........iUIIl apco4 cl~ pel1.o4 ..... ,m to
a, I "j.Jo... .'jI. bo',;h ill tho no14 u4~. 'hqG,. .

I;rdrologi.t
8011 IIU.."""TOI'
Dzoa1J'lq'e and 1fti..:UOJl

eq1UHI'
aDcnIomi8t
IftisaUou as:'"V
11~ pzoooouiD8 ~rt
DN1f'1 ODCiMe-I' ucl

l!Ult· ... o:!'"
~t10D oq1Mar
So!.l o1:.tl2.1~t

£.~i'~ i~~,tloD

tI~Jl,"ic.('t:'

~..::-~ .. :"r
D.-i;~~". GZl~u.1' ~~

~~o:-
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MUp!!'llt

'8olla eDC1.e1.'
IarA1 lIOOiolOCln
Gaera1 acnoal'hriet
IJ:wUbUo. u4

ertaD8:\.oa .,.ol&11.t
Soil ohc:l1lJt
~!llt

Pro~eot cm~UU'

Jrri\'f.l- -

-

Ifje·.t .. Juvt
.tta !far"',]•
...l1Jd

1Iua1.....

1a41,1&1'tO

L Prapto41 lIul,jo
JIMlti
l1U.-a Io..ih
.. l1u'to

,. 1lInIWI '8MMv1
8Qftpio (Lt. IDdoualu

e:-!: : 1
IoQa4 ~ " II

PIuoDO Djojodal'llodjo
Julr .A. La1'l1.
",1.iel Buatiah .
Doll Plarjemo
-..wi ....behi
.A. Ohattar
iliad 1anh1.
Iluba.1l1

~lo~
~i.1'

'!'fto oro,'!
1alaad tlebeli••
I'ore.u"
.&D1-.l produC'UOIl
1&Dcl tezmn
~locr IIIl4

.,roM'hcl'01otIr
1u4 aaP'bWq

eo-r.~~~!'

.u.1nat~
Hate :'f!Ral'OtII
4enlQ~t enciDM1'

*ta1' "~:J
4..,olopnt -elMer
~ a.M 11'2"1~'Uol:
~~.,.

~lo5'i.t

~drol~c~

j~te~~lo~.t

~teoroloB1.t

~i!. Dt"""'~o"

fu.or'..r~r/to~l"
" ..
.. ..
;"' ..
.. II

A#;ror;s. .'~ ....,
Acrono!Ur~

AgroDOlftint
~ hwsb!um7
8011 ohr..1t"t
SoU ObrlIId.r.!'t
Al'J'icu'.tl:rl "'o~at
IaD4 tiftV-..,

}.~:'1.1 ~9i4

~....e~~~C' f~73

~~1974

J....Io'n.hr 197~
XIq 1973 h1lnr.r,r 1S~/·

lfov'Mbt).":, 1969 Se!)tc~~~ 1~7:

JJonaber 1969 septel!~ 1975

!~t 1972 Ja. 19i5
Oc":?~~ 1970 8ept..lc' 19i5
Aml 1~71 Mv' 1975
~t 1971 .lqu.n 1915
A~il 1971 h'bn:"~ 1974
JUl'- 1971 l'elmw:r 197;

A.~J. 1971 Jvl7 1972
J.:.l;" 1S·72 ",:11 197:
",""t'~ 1973 ~roh 1!'7~
4':':':' 1S','~ Ooi~!'1Z' 191~
5"':~·1""'\.~:· 19;t;~ ~ 9';5
(){-....:'!"1"1I" 1970 Jar.us"'T ~9~J

Jr..,,, 15l?2 ~oh 1 151'::
J'''''\'.J':'''"V 1~75 e"~:::',';..l~ ~ ~'f.i

A~~l 1$':':: q~::"'--r."':'t:' ~97~
lr.c·:",,~e'::' 1912 l"c ',x:ott'le:o:t" 1S'i~
j_~l' ·,71 se_4~" •• 1;~~

•. '~':';; ~n'T; q~:;'.';'~;'" 1C)~1'·;·
_ •• ..... ~ f;,. .. • J-....;;:..... "."

-.'t"'~->~ 1971 3'~:.r--- 'i~7~
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1.. ~

!I!£ S!bj.ot 9!1Ie!17 M-
I. ~pto41 Jlaqo ~locr Bnherluda Oo'tolau 1972 to ..~ 1973

Pl'UOnG Djojod&zM4Jo Jcro..., PhU1D1ue
uAlItJ.qda 111M 1972 to 1_ 1973

Iu1r A. LUi. JcroDOlQ U.s.A.,~
u4 ID41a JIr.roh 1975 to'" 1916

I1rrah1a laaawi So11 .14"i". Awb'&l1a J..~ 1913 to"~ 1974

2. p,* to=,

1I1tb~ ...l.tuoe t1'OII '1:M ])t.rtPot01'&-..a-~ral of IrripUOD u4 DIal ,
I1nl.tl7 et JcrinltaN aud IA:1U, .\l"~'d... the toUowiIlB Mllior ,....1 .
nwlT tour et acft01lltur&l UnlO)llllat projeot,. 1a ....t ~it\ 1a~ 1972.

C»-Ml.Dal'ar

IWa4, :DepaMun1: ot ~oul1:121"8,
Sou'th s.-tra !'ronnne

Coun,.rpart ~DOC.t

D:ra1Dap aDd. lrripUon eqiDMr
TJept. of Pv.blio Works" South Baatft



"""'.7'0:'GC10&1 equ1pM1lt
..teoJ'Olog1oal eqUpMIlt
'oh1ole., 'boat. ucl 8puea

(10 ~01••, 4 bull. aDd
C5 out'bo8r4 aciD")

8LtZ t • ., eqa.1J1M11t Mel ourplDc nwl1..
Solb .~., eqa.1~t

1&bon.WI7 eqlUJIMI1t u4 INJlPU..
ottioe eqa.1J1M11t
AaI'oDGlV eq1I1~t a4 _pp11••

(...a, ,..Uo1clao, otO.)

!'ow.l-

.!!b!
(USS)

24 842.68
4 022.39

32 381.92
16 536.93
1 493.66

18 421.22
3 025.12
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"eUx 4

!be Ooft~t ot Ia4ou.s.a topther wi'\Il tbI QattlMl "Uou Dlftl0JlMR' PI'o~
ucl the JIoo4 u4 ~GD1't11ft OI'IU1_UOIl ot the 1II&1te4 kUoz. OUTied. oat a JI'Ojoot
ill 1Io1ltMu't Saat1'a 41Ir1Dc 19~15. CAtjooU..- 1Ilo11l404 eeJc1.. a "'10 toolm-.J.
1.-to~ oonl'illl' the _tel' J"NO\D'ON (~teozoolopoalupeot•• _te ·.-uV ADd.
1I'OaD4""or), lu4 n:lt&lt1l1V, _4 to....u u4 tol'Ui procluotlOD, of .. uoa ot .
4.5 lIillioD h&.

hobl.. ill the plennlDe ot _~t' re..1&1'OM 00Il0U'Il _nllD cl1ltri'baU_ of N1Ilo
tall ill u .., iD41aaUq the 1l0. tor ouppl-.zatar,r lmpUoD., aacl OODataat MJ!Ml
n~J..ag -.E1ag illto.i.,. ClII'OJJP111C d1lJ1.11C 1"&1JV 1I01l'lU Mardou. !I.- h1P _tez-w.'bl~

pNMIltl a cl1ttlou1v in _~r ...,.ent. -evt 1D ua.a ¥ban Udal _"02'8 lDtra4I,
the wator 1D tho Pl'Ojoot ana t. ot aoocl qaaliV ..4 OM be UK to irl"ipW uq VPe
ot p1a::lt or ..11 poup. '!be ~t tan1ll'&bl0 &NU tOI' fOtollt1al IJ"OlID4_wr ....lopunt
aN tho NlUol1DA1 111"1LO'h1'M M&Z" hol_-'. Pua'baalih M4 JfI-.zoa Ib1Jl u4 1Ji the
.101111"7 01' Iat1ll'&3a. ~ ,...iltl0 eite. an when tho ..... au. coal, the Air
Ituka:i MIld. and olq, and '\be laturaja liMetoM or t1lo ""UI .&Dr abalo OlROI'OP
01' 110 at N1aU.,.q ahallow 4ep'\ha. A ~w..Uo i ..IUpUon 11 NqUireel to 4etomin
tu ~U'U. ot lI'O'lIIIIlater &ft11ablo. '!be potaual tor utilia1D1 Ift1IIId,atU' tor
~1UOIl il"J1.tlto11OD 11 ntttoiat17 t&'t'Oaablo to IlU"lUt tvtb. 111YOnipUoil ato
~108'1oal 001l4111ou.

A 1M4 n.1tU1l1V olu.itioation .. cln'olopecl toJ'1IIllIIp1'Oftd ahiN1Br oalUn
Un u4, 1IIlclar 1....04 pn.oUo.., tor uplud OS'OJIII, puiVo, tno OS'O,- u4~
(.."lud.) rice.

ID "1M torut17 .ooter, the buto NqvJ.~t. !Iaft 'bHn p1llpoiDte4 u ftlS,OMl
I'U"&1 tin oolltrol, oontrol of oh1fUag oulUftUOD, olO8ion oontrol 011 noop :l.azIUJ
1,.01.. trla1a, tho olta.bl1abM1lt af plaDt&Uo_ of f..t-crow1D~ pnera1 par,... tlll'bers
in ..looted 1Illud. &NUl tONetr,r-iJlftnwl7 u4 U.~'Ul1_UOllnadio. a tM
PU-lu« .-ap tONn 00Iq)1u, Uld tho oatabl1aMa't of Ul intepte4 toro.t iB4utl':J.



1IIt.....- Pl"1aoiJl&1 au'Ulol' title Ottl.. 1Iben ot11!I "pHitell
. 110. .. date of 1..- "

1 r.a. Bro_ Ia1leria "pori OD r10e Dept. of A«riOQ1tare; "s. _va
hbra&t7 1973 oalUvaUOIl

2 De Clno .....1. I.S. ""1b.~Dept. of J&noalt.... s. 1__
Jae 1915 c.a ~".'Ul I.S. II 111.111."17 of ~CN1'hN, ph ...

hceJdr-"'1l I.S. • rM),1oM
Lllaak~ ......a.i.... SAl.

3 rJ. DlDt IM4 -1I&1d.l1V BAA
h'braal7 1974 -.-PI'o~eot DI 'Tl~11i ..... .

JIlaiat17 of ~CN1....., "....
!'lwa••t.,..UOD~t
art!.. of CkrnnlOr, I ......ta

4 La. D1.zoIa "'.tJ7 lD SoU'theut .AqIoM
. .7.. 1973 _tl'& ])epuogat of hNril7, J.....

_4~1""""
~t of AplouJ,'t1iN,
a. a-tra
ott'loe at Ocrnraor, 8. 1__

' ..
I , D. Barr1a g4 1800...1...oe u4 ..m- IoU•••M1'Ob Iu'U.tllt.. IDpJ'

1.0. IIIDoD 4eta11ecl IIOU .an.". D.pt. of A&ftoal"lift, S. '-va
.7amJ&J7 1913 (18port IlJI4 8 ItpPea41o..) rM), -

6 LeV. ~ ~nuoe 1ne.tl- ftC, ...
.7,.. 1914' pUc of pUDClat8!' II1l11atJ7 of ~oal'tVe, ,,~

Z'UOazooe. J01eDtlal au.
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"taa.. PftDoipal at.bDl' ftu. otnoee ..... oow ........
10. ....... oti_

T LI.!. KeN !Me ..... Dlpt. et Acftaal'hN, 1._-
sept-- "'75 au

NO, -

8 LV. IaIft8Dft ftUnoS... la a... Dept. ot Acr1<*1'hN. I. __
DlanA'1" 19~ ,-va ~ et I. L-ttl'a

Dept. or ft8Ul1.... JIIkarta aDd.
at Jal-1IuI .. am.lt17 ot Acr1CN1t... J....
JI~ _

, ..-.so .it-. G. ~teoI'olOC1oa1
ftC, -...11:.. 1974 ua1,JMII .. nal_t1_ .,uolOir s.ou.., P.V.:De,
s. s-tn.
I....-. ~lopoal PI'o~eot,
i!mj..~. am.i1U7 ot Acr1cnalt.., Jallarta

10 La. __ ".,..... 1a aOid1v Dept. ot Acr10111i1lN, 8. a-va
,.~ '975 ad. -.l1a1V or 1ILD1~ of AcftcnalhN, JIIkarta

110118 tJoo. 'Opuac JlJO, ...
Ialud. iV1JlC dI'.rI". 1974

11 La.... 1.&1IoI'&to17 11\1410. OIl Dlpi. ot Ap'ioultve, 8. I_va
Iu'o!a 1975 otteot ot 11. OIl 2 IIlaUtl7 ot Acnouli... J..a.rt&

10111 aa4 t1z&tiOD ot JIM), -
pbaphal'U 'b,r 3 110118 8Al
t1'OlI 8. 8~l'&

12 La. -.oD 110m u4 1DY.UptlOD Dlpt. ot .&p1.oaltve. 8. _ts
AprU 1975 11l loll. Labor-tor" II1a1ltl7 ot Ap-i01l1ia.. JUana

PAO, ...
au

13 La. -.nOll ..teet ot 111Ol'Olm'tI'1Mtl Dlpt. ot ,,-"oulta., 8. 8.atn
~ 1975 OD povth ud 71.14 ot 1ItD!ltr,r ot .&p1.ovJ.t1lft, JUana

r10e plaDu c:renm lD JlAO, ...
2 fIOU.. in CJ'OeahoUIO

14 LO. JIIDoD An .....~t ot _tel' Dlpt. ot Ap-ioultuN, 8. _tl'&
Juq 1975 qual1V 11l 1'1"" ot II1Ailtl7 ot Acr1CN1tUft, JIIII:uta

8.1. S_tra
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..f ..... PI'1Jlolpa1 .aUlDI' titl. otnOH "n 00• ..,..~..
110. aal da". of i...-

15 V.J.A. PqM POIelb111t1.. tor Dept. of &a1-1 Jlu1lu4l7, tT.ararta
.1•• 1972 l~...took d...lo~" u4 s. s-.,•.

1Il S.L Saatra I'.lo, ••
JI1Il1.trr of .lIftnl'hIN, "aIrarta

16 .l.a. Pike IDterta.~ of .,uolo., seoUo., Pd.I). , Ie
Juq 1972 1P,rcl1'o10l1oal UI4 s-u.. _t_ro10peal data Iutitato of~10 -.etDMr1lc,........I'.lo, _

....

17 "Lea. Poe1. sal" 1'1•••tuq Dept. of Acr1oult1lft, 8. I_Va
Pebra&17 1974 (1~lete)

18 . 1.1f••'batap IaD4 tft\lN au.
.l\1Pri 1974 tftMlI1pat1oa Dept., "Marta

Dept. or Apar1a, Jakarta
JI1Ili8t1'7 of .lIftcnaltuft, J.a.rta
I'.lo, ...

19 "0..1. BeH Ifopoc:raphlo u4 photo- Dept. of A«rinl"1IN, S.I_",..
.lucut 1972 cn-trto .1IZ'ftl'.

20 LL~ PopulaUOD foreGUt. ])apt. of .lIftcnaltare, S. S~t,.
De....,. 1972

21 LL~ J'oo4 HU-ellttl01cCV' ])apt. of .liftcal"....., 8. 1__
Pebn1u7 1913

22 "D. V.zo. ApoIlOlllJ of pro~eo't ])apt. of ~CN1'hft, S. ...",.
I

.1.. 1975 area au.
I'.lO, ...

(b) Bepon. pNpaJ'e4 'b.T .1ppoa 10.1 Co., Ltd., !'oqo, 1973

1. ....1b1l1V .~ of· the lelltug hoper Ifti.aaUoD 80beM
2. ....lb1l1V~ of. the Cill'tulai. Apicu1tllftl DneloJIIIIIIl't ho~.ot

3. Beoo...-1.ADCe.~of acrlou1tlD'&1 cl"el~llt ill tb. Bill.... cteu1011

aHa.·
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b1

le4ioDO M.P. ~jOndrOD••~ro·)
,...-

PNftlllab11 aD7 att.mpt to pro••llt • profll. ot Roh a yut

arohi,.lac~ a~ the .pu~lio of IDdou.i. - oo.,ri.iq a"roz.
13,660 bi8l.r aDd ..all.r i.land. with aD ••t1...t.4 total laad

~raoe ~! 190 .ill10. hootarea-vl1l be ..11t7 ot roaah

~.rali.atlou ad i. bound to onrlook II&D7 ot the looal

lIpeoitloltl•••

t~t O~ the other haDd without ..ell a ••n.rali..d pre..ntation

Col tJle cntrrel1t .t.t. ot altaire it -U7 not b. ,o••ibl. for foreip

and intor~et.el aoholare to acquire • aore ..b.tatial, tboucb

atill 1h broad t.Z'1U t ~.4.r.taadlq ot Indon••ia·. rural probl••••

'rhfl folloviq d.llA••tioD i ...at to proride the read.r •

r.fel'enCtt true, whioh he aq vat to 11.. ill d.alb. vith IIOre
!

lJpot01fic proble•• to vhioh the pN..nt brain8toraiDg ....ion hall

)~ lin d-....ote4.

~1. e.)ut17, deolared .. an belepedent republio 011 Aapat

1':'. 19J~_r, .tr.tohea .0.. 5, 110 kilo.etre. -trOll ...t to _.t aloq

,~~ .~ltor tro. labaag ia the ProTinoe of Ao.h to MeraDke lA

t~.1 rJo·.thern part ot the pronnco ot Iria :Jqa. aad a~ 1,888 .
·d.l;)f": tr~.l troa north to eo1lth. It li....trid. th. aaia ah1,plq

~b.mr .\18 joinb. the lUdell. kat anel .1'0))8 vith A.i. ad the

;'~c1·.ic:.

--------------,
r.mber 4t Adri.ol'1 Co.-itt. , Oil 8o0ial Scono.ice and
PhilosOph1. Offio. of the MiDieter of State tor Ro..aroh
and 'l'.o]moloU.
7.cult~ at the aoeial Koono.ic. Department, Bogor Asricultural
UniT.rait,..
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.'

oouata of the ~part.ent for Interior

ad that of TiUage. aaoUllt. to ,,251·

AIlon! the biuer i.luda are Ka11aaata with 28 peroeat

of ladoDe.l.'. total lael area, _traa 25 p:-roeatl Izo1U

Jqaa 22 peroent, lul.ve.i. 10 percentl J••••el 1Iadar•• '7
perceat, Bu..atealsara.·" percent.: a4 Ha1t1ku"1t pe·roe1lt. .... :

J'or a4llinl.tratlft p1Irpo... the "pablio hU t»een .1141ri....

lato 27 proTiaee. with the inclu.ioa.of the 70uaae.t proYlaoe

of mast !illOr. !he teJ'll prori.ace aleo refer. to eoo~eel

"speQiAl resloaa" (clury i.t1_va) Roh ...1ceh, Yoa-Marta

aDd Qreater Jakarta.

For'li.torlaal .. vell .. politic&! rea.o•• the.. proY1Do..

~d autcDoaou...it. haft been oreateel.oi.~id1nlvith.t 1ea.,
the lSIljor etha1c ad lingul.tio sroupiq••

ProTinoe. and .,ecial regioa. alike haft been tDrtber

aniroral~ .ubcl1Tieled lato .~ 2"1 Kabupatell8 (ell.triot.) .ad

'+9 1W1'.1cipLLiti••• a.U with .o.e resioaal atuOll7.

Mor~oTor, kaburat,n. c08pri.. .-aller ~iIli.tratl.. UBit.

kDO~ as I~oaaatan (~~-cl1.triot) vhi~ .~ri.e .. Taried .uab.r

vt deat'., or TiU....,

h~oord1Dg to reoent

the IrA.be:':" of Xoeamata.

~d 60,645 r ••pectiftly.

ID proTiaee. ot JIlTa this adll1Di.tratift h1eraro!a7 !au Nea
I

~O~ tor lonser than a oentur1, vhil. in outer pron.aoea of

Indonesia autonomy va. giftn under Dutch oolonial ~i.i.'~.tioa

t;) indigeaou. oo.-n1tie. Rch .. Marsa, .yari ad other••

The country i. .till predoaiaaDt17 .riftlbre 1a cheuter

r'..t;. l1"~"''Jnd 10 perce.t of the total popalatioa liring ill ur1»_

centors. The _all tOW'll i. tho 80r. tnioal oOQ,lo.erate of

"urbtn dwellers; the near-.iUion or 811110. c1tie. are fever

1:1. Dt..Jt~or and. include Be.arang. YOS7akarta, Bud1UlS, Kedan,

Uju~ ~L1dang and Surabai., all of the. proTinclal capital••

.. "

. ,
.,
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n. .&]tlta1 .tt,. cat 'Jakart. witb a ••ti..t.d PO,.1atiOD

, , ., U"ftIlcl , aiUiOD, 1. b7 tar tb•••t .tropol:ltu h ••t_re.

-'.riaco~••t.ri.tl0. ot aD A.iaD pPiaate oit1.
8th _Nnas tatraatftow.re ud .u. of o01llNllio..tioa. ' ',:.

.... 1u4. '.a ud air••eop'.,hioal _ttlltt7 of ·the Popalatlo.
" '

....... l.la.. ad tt.t.eD nral are... ad _rban oeDter. are '

laon."iq ...pid17. Iow...er, the aaia .tr... ot ,opl.tioD

.....at. i. perhaps fl'Oll tlae bi,pr t.lu4. to 4.DN1,. popalat.d.
~.""Ito • 1....1' esteat tro. J ad Ball to ••arb,. proria••

_ ota.. 1.1ud. aero•• the J..... Mu7 of th. latter oat.,ol7

'"baa \Ma refoned to .. 'tran_ivant.'. both _b.idised b7 the

IOftl"alMDt &ad ~ntu.01lS ODe. t.e. ao...ill8 part17 or wol17 OD

their ova iDitt.tiTe ud depeDdiD«'OD their own tiDuclal .....u..oe••

It .hould b. not.d that laailJ'aDt. (to J ...... ) oout.t b7

a4 larp of • BOIl-fU'tl1Da poJRllatioa, were.. tile bulk of tbe

oat-aiar_t. (froa J.ft) are -.al17 _b.l.t••o. f .....l'. a4

laUe•• f .... 1aborer••.

7ft ooapreheD.ift .tudi•• of ....tiODal .cope-if ~-ha...

eo far \Ma ..4ertak.~ _ the aoapo.ittoa ot l"U'al"!'1lI'baaicratioa.

!he neb for btah.r 1.....1 .clu.atioa and aleo tor .hlt. ool1ar job.
, ~ .)

UOIlt tha .aoa'.d 7~ has b••a "oopised •
•~ "': the f ....iq population i. cODo.rned th.re are f.w hdt.atS....

rltsardiDg aore preoi.. pero.nt.,.. of nral-Rrban alsr_t."ho are

T1rh.aU.7 ladle•• or are .til1 _b.l.t.DO. l&l"lMr. ow1Iac .....11

p1.oe ot nltiftb1e laad, hoveTer, iD.dequ.to to nataJ.. a f ..i17

of tiTe for tJM whole 70ar .Ten it the .ooe..lbl11t,. ot irriptS.oa

vc:.t.r oD.b1•• tho f ....... to haft tvo harTe.t. UJlll~. !hI.

latt.r o.tegol'7 of taraer. baa be.a ••eooiat.d with oultlT.tor.

Qn h~ldi~c~ or tbo~t a qu~t.r of .. he0 tare or 1••••

• ) 8ahar.o .tal, Jural-Urban Migr.tioa ia IDdone.i••
JMaz't.. , LllJfAB, LIPI, 1976. Monograph Serl•••
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~op~,r~ph7 aad Cl1aat.

!he. 1.1uu of tu IndoDo.i.an aroJLipelaso are aOUlltaaous

with a celltral rap l"IIulq C\laost tuir elltt" ].enlth.

OOllsiderabl. yolouio actiytt7, hovenI'. 000111'. ncnar"Dt17 a

the Duatra - JaY& - Bali - lIuaa Teqgara ohain. but aON

putlcularl,. OD Jay.. and Bali th~ 70uqer yololtDoo8 ~ue to

erup~loll8 are npp17il:!l the troah l~or. of fertile .oil.

nis proo••a of Datural rejuftnatioD of tho soil baa a&de

JGya aDd Bali olle of the world'. aost fertile 1.1u4e, attraotlas

larg_ IlWIIber. of populatioc. aDd. tlnabliq the ..lntnlDaace of

hiah repulation dell.itten in a t~a4itioDal ..tting.

On the i.land of Java tht' cODtral aountdn rf'..nge lean.

t. ~~dJ~ ooaotal .trip to ita north. IiDc. altD7 bi~ger rinr.

~ to the Dorth foning ••tuario. alolll Java'. ooa"t th~,. appear

\~O 3'2pply the abudeoe of vater neoded tor vet a.vr:.h rice culti

'"J'u.tio:l in the 1l0rtherD plain. hOIl prior to the ••tablishHllt

ot the Dutch oolonial regime, s1aple irrigation s,.atome vere

r-.l1'ee.d7 constructed b,. v:tllagtlrs in low led are.e. M01Ultaa

,,101'')'"' hll.Te been cn'...·.v~tfltd eOl!e"hat later.

One f~rtUDat~ fact ic ~h~t Java ha. not h~d to oope with

f'eriour! draillage I'ro~let'.....r. have eo.. of the other bigger

:'.e~o.n(;,ll O"~ch ~s Southeast SumlP.tra, Southern KalilllMte and

lieu t ~:l(':-n Irian J a7tl.

~~ map 1 ~amr lande of Indo~esia·)th. areas with tidal

influe~csd BV~s arft indicated roughly_ !bore h~ been 1do..

~.:: c~.:e:'.el!l of tho Public Worke DOpl'U'tHnt to de"Mlop ..bout OM

~il!~on h~~taree cf ~h~p~ t1~al area8 for new eettl.Hnt ar.a.

~4 tr~amigra~io~ Lr~ed. Over tho period of r~l~~a II (2nd

Five Ye~: De,clor~~nt Fl~) 1974/75 - 1978/79 aur~ys had b.en

c."t::-!'ifd ont, by v.n1.T3r~~.t~ b::.r.ed 80il scientists ane! agronomi.ts.

3ec~areh .t.ation~ ~r~ oF~ablished in South Sum~~r~ and South



ill

IlL the _b_quellt Table 1- )h.atar• .,.. of laDd ill

41tfereat tJPe. of terrain b1 .Iljer ialed srou,. are pre..ated.

to uqu1l"e an oftra11 iapr••eion et ..uts ot la4 u related

'0 topograph1 ad th.ir agrioultuJ'1l1 potelloie••

. Wor .ore d.tailed aorutin1 Table 2 ahovias ••tlaated

~Qtare.... aDd diatribution ot aol1 t7Jee b1 aajor 1.1.... ot

. Ia4oaeaia, 1s worth stad11q.

Vh11e IIOSt ot Jaya'. IIOrturnplaina haft b.oo•• yut ".11
1rl'iaated rice proda01q are.. , auaatra' ••000thout.rn lowlucls

. are at111 .tterlq ot draillqo 'roble.a. ..d1_nt dispool of

.i&ger ri..r. til Jaya tend to wi40n the ooa.'al area aoaeti..s

,p to teDS ot ..tel'. into the .at areatlag new opportWlit1••

for a1lktiah cmltiYation 1n braaJdah water pOlld. u4 .....11 cnal

tiyatiq _oolld oro,. Reh a.. peanuts and 110" corn. Qraclual17
~

·OOOOD.1lt tr... aq arow.
Oa hill slope. at ll1&her alt1t1lde. _allholder. u wen as

larger ••tate. CN1t1Y.~d with per.llIlial orop••uina oonaiclerabl.

protit. 011 the ".r1d --rket _all .. tea, ooooa, obcho_ bat

alae ooftee ad rubber•

• ) Court• .., ot Dr. Villi.. L. Oollier.



MAP 1
stAMPS LAIID' ~ DDCltUU

Source: WILLIAM L. COLLIIR. "Resource use in the tidal ava.pa of Central X_'i··ntaD:
A Case stu~ of Banjnreae aDd J.~e.. rice and oocoDut producersA •

Presented the Intorhational SraP0.hl. of 'lropioal kol,,'U'. luaJ.a LwtIpurt 19n.
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table l' A80aat ot LaDd in Difter.nt ~8 at Terraine and
Ioil. ~7 I.lands

total

......................., , , , , ., .
. t.rraiae and 80il !)pee (i. million of Ha)

hun lanel haost 1enl .
aaial7 orsa- or ...t17 Mountainous
nio Mil. \U1clu1..t1JlS laBd)/
anel al111- to hill1
yials land !I

Total Are. total Are.
area with are.. vtth

as· ...
potont- pot.nt-
ial ial

~otal Are.
area with

as·
pote.t-
ial

Total Are..
are. with

as·
potent-
ial

lalawai

1- T.qsara
an. 1Ia111ku

4.6 '.7 4.1 '.2 ~~, 1.1 14.0 8.0

17.9 1.8 17.7 14.2 16.4 ,., .. 52.0 19.'

18.7 '.7 14.0 11.2 22.' 2.2 ".0 17.1

1.8 1.1 ,.4 4., 15.8 1.6 2'.0 7.0

., .2 8.8 7.1 '.7 .6 15.0 7.9

Indo..ai.
C.zolueliq
%ria J~a)

PreH.tl,.
nlt1.....t.d

...................................................................
Sources Indo•••i. Acri~ltura1 Seotor 8urTe1. IBRD, 1974. Annex 1,

p. 20•.
!I uiD.1,. red-,.ellaw podsoll0., terruols, red-brown aedlt.rru••

80ila ..d reloaols.
l{ aaiDl1 litho801e and andaeo1a.



'ule 2 I ••tillateel Beotanqe IIIL4 D1litrlb1atioll ot 1811 !Jpee 117 Kajor Ia1uu of
Iacl.eaia (s 1',000)

...........................,.. , ,. .,.. .,.. ,..... ,... .. .
'oil !nee

helouai.. (VIDA)

Ja..a/ Bali ".a- bti- aula- lriu Busa- Ha111b
Maclura tra _..tan veai J&7a tellgga- to'tAL

ra

..........
.f=

24,150
488 19,170

294 ',907
719 1,671

1,800
12 5,056
50 7,843

519 18,,s2

3,231 47,526
5,012

281

688

,69 l'
263

94
106 3,068

'56 31'

12,002

10,875
2,575

150 294
1,8
56

1,225 156
2,9,8

4,469 2,856

6,'69-
,,644 1,,63

~'.

6.725 17.437 9,800

15,950 14,525 1,494
9'1 4,081

2,725

6,781
'1 6,2,8

219 8'1
'94

556 47,,6, 54,000 19,095

56
2SO 6.788

15,3" 2.319 2,162 55,822
_______________ $05 - - 6"i

42.200 7,038 7,475'19~,9~

'25

1,4'1 .
• 40 ,8

1,481 .

844
1,625
2,8'1

2,069

25
2,550

1;i,219

0I"I-.oe01 (llietoeol)

£1IIrial (.tiao1)

a.soeo1 (:latieo1/
Iace,tleo1)

a.lUlina (HoUisol)

GJ"RDool (Vertieol)

AIl40801 (Illoepti.ol)

Heeliteru (Utiaol)

Latoeol (Iaceptieo1/Oxi'eol)

PoUollk Ilerah-hDiJl&
(Vltieol)

P04801 (Spedoeol)

eo.p1eb (Baci- beear
Pocltlollk)

Other

to!AL
___.~~~:;.-:.:aI.:a;..::~••mDa••III=a::.::a£,••_&a_II:•••••_.Da;=.:aIll•••C I -.cI:.l:C==:aaIll••·,e;a, ..... __=.~••
III p&renth.ei. USX! r~il tezOL~~Y\ 1'74
~~C"'I l'Ji-~~ bl !1 .. Jrklj·.:...:ii (..~:t l~. t~ctr:..·&.. :':·~::'I·djo Jrocant~d at t1:.& a:'l!:""":~ tu th1 r;''''''·''~..L;;ioc.

. and ~r;: N ..t~~.:.~ (),. :~..::.' .~\'l1 L~ds iD the Co~"'..:~x.t of !!.·.~a J)evelo1 ~e:;.t ill J~tat 27-29 Ok:'obar
": .. 75 • .r.... :'.!. Ti.. i ..~Lt:·OU. ':"!.3~::.tut&, Depart£C.lIt.t ot Asrieu11;ure 1A l'~SGr.
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V.pt.tloa

Aooortiq to larl J. 'e1..r-). "Ra1afall rath.r thaD

' ....r.tare.re..l.t•• aaricultural aotiTit7 in ID40Deeia•

. te.per.tare. are near1J oonstant, differiag on11 a few 4.ar-••
. .

'.t".•• the vv..at a4 oool••t sontu, a4 the7 rup Ir_

a da11J low of 7,+°., to a hip ot about 880 1a the pla1ae u4
00',b.tweD 6~ a4 80 OD the intorior plate... bs.afaU,

howftr, Yarl•• sreat1J in tiaing, di.tribation _d aa01lDt.

AU ot Boneo, all ot aaaatra exo.pt tor portio.. of it.

nOrtura tip, .ut.ra ad .~lIthera C.l.bea, ~.w Guinea, ad

the Moll1cc•• haft an a"race ra1Dfall ot 80 inchea or 'aore.

lorthera and ....t.rn JaTa ed northern Celeb.s rec.ift bet".••

60 an4 80 inchea, while the 1.....1' IaDd. Islua, ato..st to

.atralla, ban oD11 40 to 60 inch.a. Aa we haft ..en, the _

UIOUDt of rain "oelftd.b7 an area depellcla to a 00••id.r.lt1.

degree on ita relation to the aoi.ture-beariag .~aoon w1a4a".

B.avy rainfall ha. no doubt oontributod to the srowth ot

el.nse tropical rain foreet which atill COTer. large parte of

Iaclo.eal.'a land _rta". (Tabl. 3)

Zetisatea b7 Batin:', So.dara. ot the Directorate Geural, .

tor "or••trr in the aid-.eTentie. inelicate that eoae 121

aillion hectare Capprox.6, percent) i. atill coftred with toreet.

For••t area uneler esploitatioD ropre..nts on11 about 26

peroent ot total toreat land, "hile h1dro-orologioal foreat

are. with a prot.otiTe function oonatitute approx.42 pero.nt•

•!otal waate land oo-'1'i••• ao.. 13 perc.nt of total toreet

area, anel ill ....ral proTince. part ot the idle HTanah ,pua

la4 i. allooat.d to tran8llligruta tor new huaan ..ttle.nte•

• ) Karl J. 'elser, "Phlaical and hu.an re.ouroe pattern8" In
Iblth Me V.7, Indon.aia. Ifew Ha..n, BRAJ' Pre•• , 1963. p.1t

'. :



In order to pt aa impression of ..rlcnaltural poe.ibl1ltie.

:lJL the ocnmt!7 one uould .tud,. 'rable" _re oaret1l11)' In whloJa

t~. rele~aat to di:Jtribution of 1Aad oapabit,.' .(LC) b)' .ajor

1.1..4. ar- present.d.

It i. perfeot17 ol.ar that the I·t throqh IIII'd 01... 801la. ,

are large17 touad in Ja.,a, 8ulaw.i ud p.,.t. of ,_.tra.
Tet enn ill Ja.,a ud Madura tbe.. so11. are r41at1.ft17 80aroe

aael oOlUltltut. about 12 perc.nt of the total lan4~~.oe ot J .....

aa4 Macbara. Ia hlaveai it i. onl)' 5.6 peroent, ud _oh lowl'
ill au.atra.

" .
~. c1aa.e. IV to VIII ."e in _ch ~ater a'buDd__,

indioating that Olloe primary and ••00IldarJ tore.t. haft beeD

out, intensification of agricultural praotioe. u.ing iaproY.d

teo1mologi•• b.OOM. iaentabl., .nn more so it incr....el J1,elcla

are target.d.

!be eoolo~ical oODditloD. of Indone.ia'. plaD. han .nabled .aD

to cu1tiTftte the .tapl. 'food orop ric. in a .,ari.t,. of "'8
, -

rangiag tra- raiDf.d .awah to well irrigated field aDd ey••

~orti~r r~rA culti.,ation in 8V..p~ ar.a ~ch as ill South 8waatra•

. Alllost enl')'Vb.re where Ja.,an••e t&rIUr~ ..ttl. tIIe_tft.

horticulture ..... to deYelop raPidl)'. Culti.,atioD of frait

tre•• , ng.tabl•• as well as other plants for the b.utit of

their novel'S, lea.,•• or even roota are cnlstOllU7.

With the nr1 unenn population dlatri1natioll ill ~e oomatl'7.

"about 9 percent of the land erea supports Ilearl)' tvo-thine

of tht' 1Y!'OU1"tion; or, reoiprocall)', .01'. thu 90' pero.llt of th.

land .erupports approxlaate11 one-third ot the ~PUlatiOD"·).
The Javu... and Baline.. tarmor. baTe a~pted the...tn.

to rice C!.1lt~.,atlon Oil "torrace as an eoo87st••". ita .xtra

ordiaar.1 .tabilit)' or durabilit)' boing the degree to which it

can cOIltlDu. to prochide )'ear att.r ),ear, ud ott.n trioe in ODe

7.ar, .. TUtuall)' und1lliDished )'i.ld.

T) o. ae.rtz, Agriculture In.,olution; 'lb. prooe•• of .colostoal
c~:e in Indon.sia. B.rkele)'. Uni.,orsit)' of California'
Pre8~, 1963. p. 12. Op.oit. p. 29.

,I



~ah1~ " Jlectaroage ot r~rt'.t Len bj" ?:r.·1,)7inoo i.1\ !::uion;t::l8,

P~O.,1DO.r.o.

C.==···.2·......~........=-r.ac.........c ..~aa..c'a.ca..aaa.~ac~~r~-=~==2-sr'n-====ca~==a=~.c:=~=car~G.;2.~"""
, , ~~tal' Total 'Foror.t ' Rydro- , Natura·' Other 'V~3te L~~d (H~) ..• .

L~d J'or.oat Under OroloSiurU Conac:-va- J'o:.ost IdTO lIot~:1cat1oD
s\~rac. Land ~~loita- Foroat tioD ta~d Sh.~b (incl.
(~la) (na.) tion (lla) I (Ra) (lh). sa.,anDoh

(tontative} _ \~h.) _ ~_~ ~___ grass l~J;\d

~

. ,

Inol.
approx.
3.500 h&
under .
n:ploitaU.>n

20,000 b) Incl.
'50,000 appro:.c•.

a,COO ha
undor
oxploitation

0) Pruentl,.
considered
aa forest
under

'.•xplo1tat10n

.,

53~000
295..000 "150,000

Ji••81".....

611,060 ' 957
294,840 . 330,900

207,983
,85,325

820.000
1,011.303

4.119,700 1,720.700 850,000 8'6,800 3.007,500 - 490,000
3.018.423 532.263 1,571,266 200,336' 174,551 - 1.559,475
2.360,000 697,960 1,665,000' 16.149 - 65,000· 160,000· a)
6,600,000 2,300~OOO .1,000,000· 500.000 2,800,000 '600.000 m.ooo
3.697,500 27,700 363,275 - 1,358,105 792,228 113,175
5,458.324 . 818,067 583,2.59 • . 2,000,000" - .2,000,000

Reser.,.
1,944,900
3,558,"00

5,539,200
7,078,700

·4,977.800
9.800.00
4,492,4c0 .

10.500,821

7. BeD&kulu
8. Great~r Jrkarta

1" A c • h
2~ Borth :JulIlAtra
3. Voot SumAtra·
4. Ria u

·5. J a II b i
\, 6. South ~~.t\·a

9. Groat(:r Ja."'..arta 56, COO 1.133 395 40 . 63 - 581
10. VCGt Java 4.738.397 996.600 529,305 309,412 97,882 • 40,020 291,830
11. Cent~'a1 Java 3,420,628 656,'187 518,105 134.415 3,967 '. - a)
12. S.R. Yogy~arta 318,57716,714 15,120 1.488. 23 83' - b)
1',' Foest Java 4.792,200 1,·,42.'~41· 680.200 633,·100 107,429 - ) 96,000
14. "oot Kalimantan 14,676,000 9.760,000 2,500,000 5.000.000 30,203 2,250,oooc) 100.000 400,000
15. Central Ko.limantu 15.477.600 13,075.'roO 2,476,000 4',016,000 684.000 5,898,400c 50,000· 200.000
16. South Kalimantan 3.690,030 2,036,960 -1,299.800 757,160 30,000 - - ) 90,000 4'14.060
17. Eact Kali~antan 20,244,000 17,292,000 7.612,335 6,960,000 328,500 2,391,16'c 30.000 470.000
18. South SulL~Gi 6,079.972 3,055,313 263.013 1,278.717 10". 5CO,COO 700.000
19. Southeast Sulavea1 3.814.000 1,716,coO "92,189 1.}23~802 9' - 75,000 1.790.000
20. Ce~tral SulavGsi 5,403,300 3,998,505 1,910,120 '1.677,958 198 410.229 146.100 370.286
21. ~orth Suln~~si 3.606,228 2,15v.~oo 950,000 1,300.000 6,171 - 70,000 450,000
22. Mal u k u 8.572,800 6.oco,oOO· 1.800,000 1,500.000 So 2.500,000 100.000 100,000
23. B 9. 1 i 5'.8,406 124,999 29,092. 95,907 22.272 - 12.22'.
24. We~t NUG~tnnscar& 2.078,900 774,027 75.522 649.505 49.000 - 100,000 300,000
25. East Nuc~teng~arn 4,787.900 '928,708 46,608 882.100 50.500 )' - ) 100.000 300.oeO
26. 'lest Irian 41,600,000 21 ,000,000 .2,C~O.OOO 18,Q.OO .~OO 1&99,OOOc 4.ooo,GOOc 1,000,000 2,000,000

o ...._~~~~~.Kl=.I:l=o=~~I:~.t£.9~~~1,,£f2..!~2..~l!2~~~~t'('1\~22-·~g~ ..~z.f.?!? ,$~~k69(~)Q?_ 4.1gJ:i1.j12t1..?t~..2~' ~&l. ____
.g '.' ,. .
~ Sourca; An1J.ax tQ r;!!~r by >I. lhtiA .soe~:u 'pr$:;or.t~d At th~ .s'y"D!7CB"i~ C.:1-th~ P~·"i'.::.!ttion ~d 1J'l?sr,411l2.1 01 ;~Ci;l.aJ.
~ landu itt tb~ CO..ltort 0: Aroa DoV011o~'"1rt 1:l J~artc "27-29 ~tCib::;:o- 19'15. .D-lr"eton:t(t GoJ:er~ for ~c:'a:::tZ'J". •
rr" PCl)QZ'tllont of Aar1cul~. . .. . .. ' .....:.. . ..... '.:~. ;.:;-\.h' ...".,... .... . ;';' ''','.' ".
o
~,....-
rv



~able .. &' latiaated Bectareage aDd Distribution ot Laud Capabilit;r b7 Kajor
IalaDda ot %Ddonesia ( X 1,000 ha)

_.e '1 ••- ••, ._••,_ .,•• I .1 I i __..__...._ •• , _.'!I'. I •

Javel hli- Bula- hiaD lIu..
CJ.au lIadura Ball luaatra autan ..ai Jqa teDua-lIalaku!O'lAL
La ra

V.st/Bat

.1 275 - - - . - - - 275
II 3" 19 - - 275 - 94 - 732
IU 969 631 806 - 1,s 25 2,569- - -
IV '.369 144 7,781 1,319 1,869 1,144 .2,069 1,113 18,808

~

Y 2,344 26,306 23.281 2,106 17,756 3,425 22,543
~

125 2,200 co

VI 3.312 206 5,206 13,263, 3,425 6,688 481 1,206 33,787
YU/YIII 2,606 62 7,439 16,137 10,614 16,612 2,056 1,706 57,232

!O'.fAL 1',219 556 47,363 54.000 19.095 42,200 7,038 7.475 190.946
.......r.a.........za.aac...••••........a ............cw...........&C...........:••.
Bote. Clas. LC I to YIII accord.Soepra,tohardjo (1964)

I - III .i8ilar to S (luitable) )
IV - VI sillilar to CS (ConditioJUl1l1-auitable» accord.LP1'/J'.lO (1975)
YII/YIII .iailar to ua (UDauitable) )

lource. Pap'r b7 D. Muljadi u.cl M. Soepraptohardjo presented at the 8J'IIPosiua on the
Preftntion aDd UpgradiDc ot IlargiDal Lancia ia the Context ot Area Develop_at
iA Jakarta, 27-29 October 1975. 80il a...arch Institute, Depart_at dt
Asricu1ture in Bogor.'

...
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la Cherts ....rlbe. It I "The a ..r to thi. paaale a1aO~t '.

.., . oertaiD17 U •• i.D tbe parUOWlt rol. pl~d b7 "at.r 1a the4lau1.. of the rio. ..tate. Her., the oharact.r1.t",c tJd.••••

of tropio~ .8011. 1. 01rOUlftnted. throqh the bri.Dgiq of ••~K.*t.

ODto the t.rrao. b7 the lrrilatioavat.r to r.plac. thO.. drawn·

fro~ the soI1,.throqh the fixation of n1trol.a b1 the b~ue-sre.a

als" wldoh prol1ferate in the V&J'Il "at.rl throqh the ohellioal

,ad baoter1al "oOlipoaition of orlaio .at.rial, iDcludlas tile

re.1u of harft.t~d orop in that vat.r) tboqh the acration of

the 801~ b1 the ieatle .oft..at ot the vater ia the terraoe; ad,

no doubt I throulh other eoololic&1 tuDoti.s pertor... b7 irrisatlO1l

vhioh are .. 7et waJaunrn".

AppareatlJ the npP17 and coatrol of vater 111 the 80st

·illpOrtat ..peot of lrrilated rioe oulti..tion, ad 11ftn the

adequate oODtrol ot "ater 8111'»17 pa4d1 rill grov lD a rid. ruse

ot so11s and 1D IIaD7 oU.tes.

'!'b.-ake to the deftlopment of ..ster irrlsatioD .1Ste.. in
. . th

lowland are.. of Jaya 1D partioular after the m1ddle of the 19
. . th

0••t'ur7 1t v.. also possible to srow wsar oane ad 1Jl the 20

centu!7 also rOHn. ad oOttOIl.

7ill&111, nth "sard to cl1raate it ~ be Ba:lcl that althoup
I

all of IDdoDe.ia ill pratical11 characterized b1 a troplcal raia
otorest nth hlah humld cli..atea, and MSh teaperatur.. around .)0

o..tigrade nth heaY1 raiDs, the Western part ls vetter thaD the

i.lands to the e..t.
Table 5 HOW. t1sure. related to 1udu.. and .,esetatiOD·)

part11 by Ilajor 1s1uds.

e) Courtesy of Dr. W.L. Collier.



· !ru1.' I :LaD~ D•• ' and Veptation (in .i11i01'1 ot Sa)

.................................................................

1. )Ior••t.d·land

Primary Rain
Mix
Seoondary
MangroYe, Coastal and Swamp

IalimaDtan
Sumatra
'tllavesi
Java Ie Madura
Maluku
Nusa Tengsua
Irian Jaya

Teak Plantation
Non-Teak Plantation

;~. Agrioultural Cropland
(harvested or planted)

!'OTALS

So.oN
1.5
19.~
11.

6.1
6.9

.1

.1

4.5
.9., 120.0

17.5

3. Other lands

Seoondarr gras.land.
Natural savannah:
Rocky wilderness
Urban settlement
Mining and Quarrying

Tot a ~.

n.a.
D.a.
n.a.
n.a.
n.a. 64.4

201.9

Source: Indonesia Agricultural Seator Survey, IBRD, 1974, Annex 1,
p. 22 and Annex 6, Appendix 1.

!I ~i. includes areas which were o~ce torest. but are now open
grassland, cultivated or in some other way converted.

,
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Landu.. and Agricu1ture

B1 and large ou~cid~ JlIlva lU&d Bali land utilization i8

fe.tured by extenRiTe vaya in view ot labor short~e. Map 2
shove the d~stribution of ur.p:-oduetiTe and le8. productift

lands tor agriculture, in~\G~ting the need tor more intensift

farming with improTed technology in the near tuture.

Practical11 all ot Java, Ma~~ra and Bali is being cultiTated

in t1Pes ot sedentary agriculture today, and it i8 oonceiTable

that vith growing population desities villages found a permaDent

location. As was previou~ly explained they became the eaall••t

administrative units, not only in JaTa but throughout the countr,r.

Given the wide distribution of unproductiTe and le.. productift

soils landholding and farms1ze need to be larger -than has been

the case for the average f6rmer in Java.

Preswaabl1 based on eueh cO~8ideratioDB migrants aoving to

transmigration 8ettlement~ in Sumatra, Kalimantan, Sulavesi and

even Irian J~a ha~ be~n allocated at le~st two h.ctares.

Several more recent transmigration schemes have eftn allocated

up to 5 hectares in order to provide the farmer a more substantial

..set for the future. The hope i8 that sullsietenee farmers will

develop themselves into b~tt6r entrepreneurs oapable or running

a mixed farm, not merel~ concentrating on the cultiTation of

staple tood crops but alBo on ce.shcrops, perennials and .aJting

Bome headway in thE! d1rectio~·. of animal husbandr1 or poultr1 tara8.

Small holders rubber. e~ltivation and cattle breeding haft

nov came to be the new pattern of transmigrant rarlllS in South

SwDatra.

Rice cultiYation, hOW8yer, remains widespread also in

transmigration settlement areaB. Over the past two Pelita periods

since 1969 the government has embarked upon a polic, to achieve

a state of eelt sufticiency in rice production.
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Baturalll unproductiY8
(clr7, cold, hot lava)

Ratural17 leSB produotiYe
(hi.toaol, apodoso1, ultiaol, 1itoBo1)

Unpr~ctiYe B011s due to
.iniDg

~:"·.~rcf:t: }IoU? in a paper by D. Mu1jadi anti M. Soepratohardjo presented at the
8yupoaiu& on the Prevention and Upcrading of Mareinal lands in the
Context ot Area Developftat in Jakarta, 27-29 October 1975
Boil Research Inatltute. Depart.ent ot Agriculture in DO$or.
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Boveftr, v1tb l'0pD1ation growth gd the inor.... of ,

IL1IIIb.r ot rio. oonn.11l1 tuil1er: in the oOWltl7 the tar••t
of ..1.tf1oi.D07 ..... to b. further aw~ than .ftr.,

, mn.U1.OZl ot the cv.ltlnbl. ar•• , irrisatioD nhab1l1.tatt.,
lu4 ~.o1uatioll throuSh tidal evup area deft10pll.nt (panml
earut) are part ot the 10ftrDaentis h1lh pr10rity proSr... tor
the put 10 ~ar••

High 7i.ldiDa variet, paddl ...de are being import.' gd
local ee.de turthar d.ftloped into resistant vari.ti.s to with
.tand the l.afhopper (Nilapartata IAaC.D.) froll d.str071q the

rice harve.ts ..reil••s1l, which it haa b.en doing in potential
ric. producing are'u of Java, but also outside it.

TaDle 6 ahov. a olaesitication of ar... potentia1l7 able
of produci~ rice under Yarlous .0010Sioal cODeli tloDa.) in

Indon~s~a.

Rice ",arleties in .vamp areas usua117' are ot the long

.aturing vari.t" how.v.r, in certain ar.as it is 8ti~1 po.aibl.
to harvest tv1.ce a year. Excfltssive rainfall and floods are

a oonstant danser.
~ idea ot th~ structure in the agric~lture sector can be.

obtained trom the comparison of tho tvo agricultural census data

con~ctod in 1963 and in 1973•

• ) Courtesy of Dr. W.L. Collier.



Table 6: Pre.ent (1978) Cl••sificat10D and Area of Rice LaDd
in IndoDe.ia

....~ c .

3

Classifioation Area.
(Ha)

lioe;crop/ Oro, area
Year lla/Year

1.' Upland (padi gOgo)

2. Irrigate' Lowland (Pen§~

ire Pad! lJayml

a. Guaranteed (teratur)
I

b. Partial C..tengah
teratur)-c. Simpla

,. lai:.ded Lowland (ta.dah
ht:jan)

4. Swamp (lftba:~)

5. Tidal CRUang aunt)

6. Polder (Jlold!F)

Tot e. 1

2s"a69
557,82'

9.640

",?OLi,m

1

2

1 - 2

1 - 2

1 - 2

1 - 2

1 - 2

1 - 2

2,141,560

1,557,22()!1
2,972,29rJV

2,215.5~

'17.,~

697',2So!V

12.05~

.c=_~~-:=:==_a:I:C:=:" "aaa=t.";'- "lo:-r:ca._=••••=r:c· ca::•••. :; :-:~IlI:IlIs;_=_a=:·

Souroe I C;omlJi 111d iro· \ var~ j ",JS source IJ 'by Drt·. iiaer\;.dQin : as:"irAt

Central Rea.:orch I13~itute of Agriculture"

!I A88Um~d 75% e.oubl· 'croP?ing

~ Assumed 50% doubl' crop'ing

sf Assull:Cc'. 25~ doubll Cl'O:> ,)ing

•
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!fable 7 I Agricultural StruotUre

•• • ...........................................................
It.. ad rear a.all holders Lufe e.tate. 'IO'fAI,.

(X 1,000) . X 1,000) (X 1,000)

IfuIlber ot tarll unit.
196, 12,236.' 1.1 12,237.6
'197'" ' 14,2".7 1.7 14,25,.4

I I '

LaAd aurrace

1963 12.9 1.6 14.,
1973 1'.9 2.2 16.1

••c ....ra.......................................................

Bouroe. Dratt Acr10ultural De~lo~~t, Pellta III, 1918
!I koludiDg Maluku

In the tol1owiDl !fable 8 .ore data are presented pertaining
to hectareages per tara unit bl major lelande.

1'abla 8 I A~r'" lleotareqe Per rana Unl t 157 Major Isluda

................................................................
8eallholders tan Larse J:atate

I .s 1 and 1963 1973 196, 1973

Midone&1a 1.1 0.98' 1,420 1,222.2
Java 8. Madura 0.7 0.64 t 82' 876.5
Sumatra 1.8 1.'" 2,925 2,212.7
ttalimantu 2.6 2.71 1,180 697.1,
Sulawesi 1.1 1.38 199 542.4

Source: Draft Agricultural Development, Pelita III, 1978•
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8ioil~~ir based on'th. above cen~r. data aore elaborate

ca1culati~ns haye b.en pertorme~ to show Gini ratios of

..vah ud drt land distribution tor the rear 196' and 197'.

~ab1e 9 I GiDi Ratio of liawei '2md of Dr1 LaAd ill 196, and 'm

Lllud T1PG 196, 1973- --_ ........-
Wet rioe tle,.j (s~~·tl.) .416, .4'27.
Drr !..l'.:ld .61'7 .6206
.Gawl'.h r..nd ar lau:.d .5529 .5527

aouro~1 1'ral.; l.grioultural Development, ~lita III, 1978.

:t cr.n b. r~lld tron -:: ..:'~ L.boV'!: Tablo 9 that over a period

of te-. '1'''~::IS, bet\:f.'er~ tWi'O ~,)nDl!lc\.tiv. agriO"..tlturo.l oellAses-the

distribution ot t~r- 0:: ~.c.ndholdiDgs baa not changed .ipifioutlr.
~hc Gin1 r&tio for .£~t ~C~~ t1PO wac relatiY61r larger

in 1973, ir.dict.ti~g J.uge:- d::npar i ti.. it cOllpar.~ to the 196,
situation.

Taking th~ t~~ l&Ddt~pe" ~og.ther, howev..r, the ttsares

sugg~r.t Q ~ligh~ diutributio~al improYent oyer the .... decade.

ne con~lusioD can alslj be dra'.-=. that ,awy field is .oaewhat

Eore !~ltc.b17 dis~ributed th~~ dry land. One re..OIl -&1 be

the taot th~t .pr~oximat.ly 37 percent of all dr,r land i8 Oil

Jft.'7&., ,:~ere tho 1:1d1vidual dry led holcUngs are ven t1ar.

rn1~neBia haa mo:e ort~n been perceived b1 l~..eD .. a

hi~hl1 fertilo count~ with great agricultural potencie.,

h.,vo,.e~, soil aeicorati.ts do not all share thie optillistic nev.

t~c~rdin~ to Muljadi and Soepraptohardjo·) red-fellow

p'Jc'.r.C"'}~ ::·,11" eo::stitute about 47.5 million hectares, whi:le
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oree ... ~.~. ~bo\lt ?It .. a ldl:::'091 l1""tar... Both. soil tn-e. u.
f~nt.. ::.~ t:13& Taut plai=.?i t·,.t ·Iit~::'le the tormer &1"e fomul ill

U7 erea.a the latter ar" f :•...~..i r.'i!\ wet areu.

~'b••~ ~01l. Lt~ ('0./..e5 ::> ~ .. -:: &s aooallod .art:inal 1aads

or aloo r~rifr,...cS to a'; P:·O~:'6' r.,il. '11th low ..,r1cult1aral

oe.I'.D"iliti~p var,.in£ be~w·~el1 claar' IV - Y, i.n the cl..slfl0.tloD

which ~~p~aptoh~rdjo .pplied. Ma~ 2 .how. th. dl.tr1butlon

of 8'10" ~!"o":'ftr soi~.15 ,,1de11 di.trlbuted oftr the 1.1ud. of

the U'cMp.t'lago, aDd coftring .bout '7.7 peroent ot tile total

~~d I!.-.o..

O~~r the period ot Pelita I and II .1no. 1969/70 "'1'1
oa.lt1lral intrutruoture all well u t.cuol087 haft ua4ell"e417

b.en e:pande" an4 consld.rc.bl,. i..,roftd.

R10e intensitleatioD hu aada rapid proare.s tn'~tha 1974 
1977 ~riod auch that the total harTested area rose fro.

~"i~·~,..,.,JO hecteres In 1974 to 4,229,000 heotares lD 1977.
~:t(~ i~ten.itle.t10n total r10e p~oduotion lDcr....4 froa

r,458,COo tone in 1974 to 9,557,000 tons in 1977.
A~ :e3crds s.cond crops 8110h as ousava, sweet potatoes,

ro.n~:~i.1 ;:.nd beanll the total harftsted are. In the flr.t 4 78&rS

o~ :'()~.~~€. II tended to decline, howvel' , In t.ras of prodllotlon

'!'1"~~' iT!,; 3. clieht lncre.se e.g. 2 ..... percent for oall"".' 0."

:": '.~ • : __• c " . .: ~ ,. )tr.'· )~b; £.92 pereezit tor peanut. and '."7
!~r:~nt t~= beans.

'?rot~ction figures of corn and .07'.... OftI' the ....

\ieriu·1 .:)J the other hand showed a decline ot ,.89 peroellt u4

.:n :rur·~ex:.t r ••p.,et1T~1;r.

As Indone~i~'e staplo food ill concerned, intenaiticatio.

0: p I."'..: d:' cu:Tt!V....~::"ll brougb t about en increa•• of rice produotion

~ll~"':;("~ "lS7~ . 1~;~7. Tn,. following Table 10 shc'f; figurel! ot



l'~~"':'~:""Jc-:i~'l it' t,\:lS p.... hect8.l'a. It '.":.(ull be liotut L .. '~

t'u, ': ~'~i tigur.,. wr", t6~·:o!.tiv., ll1l.~ t la.\" tLe- ltro'f1l 1.,,!4(.1p.?tI~

(raJ..~~"i· ;"..~. L\H·~IUI) plt.,e-.... 1t ,.lfeotel: '..'c't'r";rt!.' aro..s in J:1V"-- .

•

1:10<' lield, j~ter Intenaj fie,. '::;'(:1. ;;':':' HDctOl.n,
1S7

'
\ - 1S77

r.r.:I:.:.:~,::.' _ ,~·.u ""••" ••::••• I:::a.,s; r:..;•••••=l&.I:=••••a_ ',~,",',

:rtcI!£'i:::' ,-diet:; ~~tL ~ 1974 197.5 1~1f") 1)77")

~, ~.~,c...E (r~.··;iil"r) 2.~t: 2 .. '" 2.19 L'.10• I I

.. "40'.1:-
' . . "\ 2.3( " .,." ~.49 2.4;:,';":;.p:.'(; {It w'; '- ... ".."

J'\'~rag( (2.33) (?'=::) ~r..4~. (;2.38,'

Jr:~e[: .. reg-.. lr.>..:,,:, ) 1.98 '" 0" ,.0·= '1 Qt:;I. -.. .",
Inmas ( iln?rOTe d) 2.21 •09 2.32 2.2:.

Avere,r. ft (2.12) t ~ .O~: : .:* 23) (,.15>

ib\..1"ce I A.nnex to P:e 1:ideD~ ~al .pecci ('n C~O ~V{' cr InuopffDdo;lCC
uay, August 16, 1}78.

Note: 11) corr4c~ed t:..gure;i
b) tentative f~gur.3

suprort c:f i"..~~~~:! '"'1 "~::I ~- }-~..,.~ b~ ..n ~':'!,~:'I\"':'~ b" t~· F.:>~" -·nat·nt

&6 can be ti60n trom ~~ablc 11.

':s.'tl( 11 Intra8trl.\,;tu1"e~ COI1~itict:: ir. V~.llp"..£,,- ~[.,,",,: ,.
19?/i - 1"77

. t

___-.--.•• ~ • ~_.. -......,.... .....-". ... "_4 _ ••... -----_._---
10,'" I" 1975 19~7 A1":.Ir,-,:: .~

',17\ - ~'J', i

;. .1j.•~( tL.~.t 1\: ( :. 3,5)C 4,0.32
,. ..~, ., ,}·61 5 J?p'

" ...,." ...
; ie.ld ~:ten81or Work· :1"54 ,:3 ~5 4,3'+3 ~t· 90 8, L.34 6.02;

:::1 ':111~(. branohe. 2,53S' 2.824- : t~,eE ;, ~59 2 •.:r)~

I>Jtii' - :-"""';J (co~s) 2,1 t';., ',£.7: ;,,~'1~ ",15S 3,~'iG

• -j .......... .;.it;.~~: ~D.o:: 4,;':'? ; 5 ~-:." ~ , ';7~ 'I, E3.~ -......... " .
'4=~~kW~SB~~~=.~X_~ .~cc~::r~CE.~~~a~s~. .l:~ II:'~'" ":' ,', .. '-

., ~ rrr,}" ,,"k.L.tra. ~:£L ~. 3"~'; :Sodj. o~'ll', ~"'I-:.••
i')iTV:: {.~~tt' :. 'nu~r ~ i i~'" (oo.,e ~ .~t i'Vt-.

. 'l." .. : ' ,. .
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Anoth~r potential r ••ouro~ in agriculture vb10h ..

further developed ir oert.i~7 fieherie., both ia land .

along tt~ co..t in brack1.~ water tiahpo.4a.

~G.~' J. ': "?: In Land Fisher;- ,

Fresh. "at.-!' Po;:t!

s,~&~ Cultivation_. .
Brackieh Water Pond

Cq. CuJ..tivation

XOTJ..L

Production (in Metric fGas)·)

54,739
24,811

66,756
503

146,809
.~~".I:;'. J:~'" c ••_ ••• ;~~=lII~.""":;;",,~ ~ .... :: .....;:••••••••••••••••••••••••

j r~8'. wate!' ::"londe II..':'~ ~ddi tional in cOile resourc~ t and

fo]' th".# Matt~r usually C)\")( ~ by the better otf !armer., with

Im'ger land.'1C11di~E::.. The: "~f!d 1es8 oare and adYe.Ilced teohnolo!"

in co!!:!,:ari",~n tC" the ·Dr~.c);i~h Vuter POzadB alozag the COA.,t.

Morf! 1.,~or ill needed ann ~ l' 01'(\('1:' t.o make thf! .n'::~rprise aore

l'ro!'i..cac.l'. F:rell.t, ... :tn""~"'t:-4\i:':.~ ':"4' ne'!dec1. ~. IftOJ"f! protit-... \

a.bl~ t·or6, a.r~ s.101''C'''1 :",1,1'0 '-::1 ~ :'~f"ctar~ ir. ftis~· ~

fJ~., ,.,'r" 14.,.i". f1llt)-J,1".--.· ":r-~ ":Jigger enterprises but also

need high"r te~h..,,()log"". Of' ':'"I"'!'" "'rganisation, Ilore capital

in"'u,,tnent such th4t 1t it" bR.(d~a.ll,. no longer a emall far.er'.

operation ..

Fishermen living in coastal villages and who are i ••arine

ti.hi~ busineec are often the laborer~ rather than .utrepremwcrs.

e) Statistical Pocketbook Indonesia, 1976. p. 131
ee)

see Harjadi Hadikoe.worc'e contributioza on brackieh vater
fiahpcmde in Indonesia, in Interim R."Port on Land Problem .'
Off1c~ of tbft Minister or State tor ~e••arch. 1978.
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Aa has beeD reported abo.. the population has been ,roving

at an aDnual rate 2.3 pero.atl overall national tert11it1

....15 to be ooastat ad d..ath ra.tc- d.,011air S although it is

.speoted that b7 the ead of Pelita II! (198;.L84) the ,rovth
rate should haTe been reduoed to 2.0 p.rc.at·~

Agricultural .x-:en&i! laatioJl in Jaya, M...dura and Bali artl

no 10Dl.r an adequat~ anewlr to Indonesia'. populatioa probleu,

such that lars- .Oalfl ~5ai«ration or int.r i.leAd .igration,

partioular17 a~ from Java and Bali has be.n progr....d tor

the tuture. Alr.ad7 und.r Pelita II the ~~ber of tranam1gracte

to b. aoYed UDd.r gO~.rDm.~t sponsorec. and subsidi••d aettl.m.~t

aoh•••• was targeted at 1.25 million people or about a quarter

of a million t~ilien.

Although 50.000 or .0 t ..111es v~re aotuallr .igrat.d to

the oute~ proYincee, the t.lrget for Pelita III has b.en .t.ppad

up to 500,000 tamilioa, pG~bapa world'. mo.t aabitious progr~e .
resettlement.

£ince the ear11 nin.te.n ••YeD:i•• the id... baa no long.r

coen oorrecting the un.v.n populatioD di.tributioa in the oountry,

the governm.nt haa vorr noh in aiad .. lars- aoA1e area d.8Yelop1D·~:c·

through the e.tabliahllent of new ..ttl•••nt ar.... Part of INch

8~ttlement. are looat.d oft the oonn.cting ~lhw&1a DOV under

construction such &8 the trana-Iumatra ~ghv&J.

Moat of the proj.oted tranaaigration _ettl•••llt-exc.pt fel'

land reolamation in tidal swamp areas-vill 80 10Dier dep.nd on

irrigation _1stema, but will be d.?eloped into larser t ..~~ O~

·.~'plan~.

e) Pre.idential apee~h on th~ .V~ c· :ndeperd~nec Dar. Augu~t 16.
1978.



See J.)I. Kardjono, ~r&2umicratioD. in Indon.e15ia. Iu",la LUilpur,
Oxford University Pr.ss, 1977. Directcra'~e Gen~:r'n1 tor
Transcigration. Transe; gration in the CO:ltflxt of Are DenloplleDt.
Jtkart~, 1974. Dir.ct~rate General tor Tran.migration. ~he Rol_
ot Transmigration' in National and Begic&al Development.
Jake.r);a, 1974.

I
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, h __iaratioa .. a Ilatioaal proar" baa , .... iao~"~17 :'

iIltearated, and tbe ooordiaattac taDotioa ill this oOac.rt.4

effort htw•• a _b.r ot Depa-tHat. (,.bU"o Vcrb, Acri.lt11N,

IIltenor act. tr..-S.aratioll MaDpCNer) i. ill the laud. of Uta

NlDi.t.r for ~ran_lIration aDd ~r.

'After c08pl.tioa ot the ••tir. pro.... ot recraitial.
" ,

1I0~"ag IdId ..ttltac the tru._iaraat...tt1.Hllts will b. baIld.ed

o...r to the provillcial admini.tration concern.ed. Goftnor. ~

alao requ••ted to .tat. tbeir ae.d. tor additio~ aaDpover

(. traamsrants) IUL4 1a4icate vb.N the7 ooald be.t tit ill the
context ot area d.".lopaente) • .. .. ,

Despite the...ffort. it i. telt that tranaaiaratiOll Ila.

nct nccesstu~ relie.,.4 JaYa aDd Bali trOll the 1I1rd.n ot their
population pre.Bares.

Geaeral17 .peakiDa the SOftrDMllt approach toward area

deftlop.ent ill naral hillterlaad i. be1i.ftd to be illteSZ'ateel

and b...el upon two prill01ple., olle i. _coDo.io poteDc7 ud ~he

other is admiDi~t~a~i"e dlvision.

Hot on17 is the' 00uatr7 aubdivided into 10 .col1omio&117

potential regions, but down to aub distrio~. there are "Yil1&8e

ait are.." eustaiDed b1 600 - 1,000 hectares of .awah. !he

ph1sical borelers of ~~ch a village u11t ~o not haye to

coincide with a4ainistrativ. bordere ot'a villase, how_ftr, in

actual praotSCe the adainistrati,,_ units i .... Itecuatu. and J!.!.!
still prevail in the aanase.ent of natural ~ wll as hUaD

resources.

Suoce.ses r.corded b7 the , ..11y Planning programaes to

reduce births in raral ar.~. are still beins scrutinised. 30me

d.mograpners question ~hetb~r it i •• t.mpora~y slow down ot

birth., cr whether tb3 sample cr.~B wer~ no~ ad.~uat~l~ repre

s.,ntative for ."en Jav&.,; ME.dura and Bali •.)
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. .. .~' ··~t· .:/.. ,

Meanwhile anrare population de..i tie. ha"~'''''··.stJa4

6~ people per .quar. kilo.etre ia Jaya and Ball (197') ~fvu..r
incr...1Da to 760 pel 8q1I&N kilo.t... i. 1985 .. '960·... tM
,.ear 2000·).

. "
!be ql'iaultural ..otc·r oOlloui_ted alao.t J1,.l'on' to '

He~iWl ruge prO.1eotio.··)iadieatecl ~~t ~ W"'i. of .

agricultu1'e will deoliDe to 28 pe••Zlt sa "'85 ao ,.._t
in the ;rear 2000. It is ennsqed that 0'''1' -apol..lhral
sectors Caanutaohrin8, iaduatl'J ad ..J'ri....) -.u'pew ad

attr&ct aore aanpower.

In absolute tel'lls, bowenr, qricnalhN vlU pow OM ...

.... half timelS between 1975 - 1985, ud three Del a Jaalf tllles ill

the remai~ing decade .p to the ,war 2000.

Agriculture i. expechcl to nanD. a ...jor .01l1'0e ot iaoOM

for a larger portion ot the populatio~. Twent;r tift ailliOD

people or 66 ~rceDt ot the labor fore. still toand a liYial

fl'o. agriculturo in 1971. Absolute numberlS arc to laor....
to 28 million in 1985 and ~4 ad1lio~ tn 2000. boveYer, parcellt

agerise there viII be a d"clint to C;'. r.ercft:lt (1985) ed 40

percent (2000) of total labor ror~·.

With a growing p~pulatio~ ~u~ in~r.&8in~ (!er~ile) lCRcl

scarc!t,., fara..,:,,> :p!'..,~ticint 8,)de~lt£~ • .:;ric\.~.ttn" in outer

n ;rotitable m~kat f?r t~!ir p~oduc~.

Lar,d i::.ae. become iDcres.!)ingly oot'~f·teti"c out.ide Ja•• ed

Bali be,al'!:'e of difte:-ences in 18!ldu'i;ili~a~i~'n and ~iD.g

rr£ :: ':. : cr '.:;.

!.n h:.1· bock J.sri,ultu~1.1 In":'olu~ion, C. Geert, hu ...de

, .. f"" :1· f:tit,:~ion a-:d pJ'~,entt"fJ an ex('~~.".~r t ~1!'r..::riptioD of.... '--

:!:P. :"1I0 P:'f'vu,t:n J
; 1;YJ:I';" or !C019;yet.b'!l13 • wl·.re!!!1.=!.. and

;:::~~'. ~:r~1C>""l&l!'iE.. rre contrt"., tljd.

-...- .
Ct!io! of tho Y.in~eter o! State i~r ~e8e~reh. Interim

." R8....~~~ on I.,..r.d Pr~b1elt', ~Tu .. rt., "1978.
UX;;!Jl~, Stu~~' of '~he r.,.,ng ~ar.r;:· ?t'rs1"&·::l:=' 'f'tJ c·f Indonesie' ~
I~ono';::' \..:' 4;:, t!">.~ yee: 2000 •... '~ \

Jr•• "~,.:::"t.:,:;, ~;ric"'11turc.l Involt.::ioD.; Tb~ Process ot Agri-
':'~1";u:-l'.:'. C;}.o..ig. i!': Indonesia.. Berkeley p. Loe Ang.los,
... .-·~n:.'7.: c.~ C...~.:.~C'r:1i.~- Prep:, 19(.3. Chapter 2, pp. 12-37.



133

1'h., forEr;;.,:- refer. to Jaya, Haeiu::" , and Fali, vhi:. the

u,ter t<.r tlH ooca11ed no~t.r i.::'uC:,;-" i.e. ~ut::atr&, ),uillantu,

M&11IkIa. MUN 'l'engsara aDd al.o Iriatl JA7tA.

!he two .co.7.te~8 h~#e alae giYeD way tc a Qeve~~p.ent ot
U.tlaot asrioult\,;ral patten,s, IJnd population ::tttnsitias.

Jaya end Bali's 80116 and iJ~iG~tion D£t workc cyen prl~~

to Dutch coloni.lltio'.1 hE'd b.eD C~J'H.1',)le or L'Uz.ta1,ning iraater

lIW4berll ot ••dentllJ"7 rice ,:ultiYator!S. ~ tuet .tlllud ot Jav"

it W&8 only Vest Jaya whio3 adopted a ..dGutary agriC41tural

patteru 1e•• than 200 1ears ago. IviddeD CLlti~sticn vaa theA

more wid, apread.
. th .

After the .1ddlo ot t~~ 19 century ~Jtch and ~r1tieh

.Qon\J~1c inter.st e.'tabliiih.d larse estates fer tha cultlYation

~f pere~ial crop. such ac tea, 00008, rubber and coffee.

In the plains of Java to the no~~h and .ou~_ot the oentr.l

'\ountain ruse irrigation 8yste.s we~·. dewloped-solietilM. b1

oonnttctin~ existin, iD. diB~nous and simpler .18~e.e-:or the

~.ltivation ot rice, sugar cane, ar1 late~ also ot rosella and

or",tton.

It \las thi& ecor .'stell that ernl18d the countrr to support

n~arl~ ~~o-thrids of it. population O~ th% taai. of 9 peroent

:-! the ce".mtry' 8 land uee.. Or, reciprocall", aore than 90

_n:.'cent o~ the ll?~" t'.::'e:l .:;~C::"";B ;;"1-~:' _::1.:.::... :' ,1:' ~:.:~ thi ~t! o:t

th!) )o'p-:.olt',·;.io~ o!1l,..

Put in deDs! t,. t~rma, Indones1f. mal havo about 71 pereone

!J~"'" oquare k'aoll~ter; Jav;,;.. hee &roun~ 700 ~ eel the lIore erovdt:d'

,1I')I)3 rlr ',;he ct:n~ral and t.;at.lt-centr6.'.~ par~1S of the ieland more

than a th'l:1l3and.

O~: the other hud tht. outer ielandc :~(,V~ all f'.'Il~rag'J dtil.Git~

7'f. ilb;;)\&\. 30 ~copl. pttr 8qur~e kilome-ter, ~d £,.., :ee;rt ~ h::lariclla;,:
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clesoribed itl "if eftr there va. a tail vhioh vagse. a
doS, Java ia tbe tail, Indonesia the closel

Lancl proble.. haft in the cour.. of ti.. taken .ore
aerious proportion. ~e landreto~ proble. in tact beo...

a ohalleDge to .07 cabinets in the tirst d.eoacle ot aepublioa
rule. A Basic Aararian Law (Ho. 5) vaa pu.ed in 1960 and
~lomeDtatio. and enforoe.ent of l ..clrefo~ lawa .tartecl a
tew )'8ars later. CoaoeiTabll it beo... a la.e 1. the

politioal part1 strussl. up to the abortl" coap in lepte.ber
1965. S!Dee tban the landrefoZ'll iaaue haa b... perMlftcl ..

a progr_ of left'et parties. Bowe"r, .. de"lopaeat plua
in the niDet.en ..~enties alao required land for intr.stractare

expaaaio. aDd oonstraotion ot SO'Y8rnaent .. vell ae private
taotoriea and plate, the lanclrefor- question re~iftd.

Land purchaae aad speculation tor unproducti'Ye purpo...

became alarmins ad otten both have been .timulated b7 both
income disparities anel inflationary trends. InYest..nt in

l~d ia considered to be the beet torm at saTing.

Toward. the end ot 1977 the President requested the .1ucl
retorm issue to be .tudied einee part of the social eli.ooBte.t

i8 believed to root in the land question.

~e Minister for Interior ~a8 .ade state••nta underlinins
.n., ...:","Iot~"t7 cf thfl Basic AgI'uian law of 1960, &.ri~ tha.t it

could function .. the basis for tod~'l!I Indon.sla'e land po1101_
80 tar, howYer, the approach of the gOTeruent toward lan4

reform i8 looking tor solution. to ursent oa.eo, rather than
reenforcing the laws and regalations in • compr.h.~eiTe ta.hion
8.1'1e. nationwide •

.)c. ~e.~t~. op.cit. ..,
T\. . :--
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Human SettLe••Dt.

Diff.r.Dt t7P•• of human ..ttl••••t ••••• to ha..

d.yeloped aloae with .cologioal dittereDc•• in ~DBer aa4

outer Indone.ia. In Java and Bali rl.l1qe. cOllpri.. tair17

large cOlllpounde or int.i viG~I'I.1 hOUP!l"8 .oocupi.d b,. nuclear

familicr.. Such Tillage. ar~ located in 808t c.... clo.. or

adjac~~t to the ••wah field and there i8 a sophi.ticated

hp1.,...r· .. 4 ~~tw~.n the !l1.l.r.:be!" of population IUld the av..ilable

c.p.wtJ:!. 'l'..~rd8lJ. nere 1e " t4ndttnc;y MOI1l a 7GUDger geDeration

o:~ \'i:.li.,zars to l~ave th~ 1"111.,•• and look for Don-agricultural

jobl'J i:1 ",earb,. towns.

:::ldebtedn~8e in Java' e Village. i8 beli.ftd to be vide

spreBd and s.rious, ar.d a1be1.t hard to de 11Deate in fipre.,

the role of the lIidr:::--raan as a go-between urban intere.t OD

the on~ side and rural ~.~d8 on the other i. a complex aet

wcrk ~:l:.icl. al.o ~1n1er. thtt 3~ovth o! strong rural cooperatifts.

UonErtized econoi2l1 18 eiS.in i~ vieler doeai.s ot i.fluen•• ,

Z~rth~r eroding tradition~. i~~titut1ona. One~.xampl. 8&1 b.

th~ 1t5~..,.red pol"ert;y s,-"tem" vhich •••lIe to be .raduall1 replaoed...
by mo~~ rational ways of purchasing. !hi.-a8 V.L. Collier

areu"~3-include. the oustol!l&r1 group harv••ting (der.,)ucl the

traditional reward in kind (b~won) being gradual17 r.plaoed

.:.,; p~,,:~.:.:..'V,u.t purchase of I'r.aturing paddy (teba.u).

Some problem. eneuinc from 5t are l ....r opportunities

to supply the family rice bowl, concomitant with loo••ntDg

loyaltie. in rural 00DlIlUl'1:. ti~•• Kor.· adult •••ber. ot the ta117
are nov forced to find vori: fjut~:'d. the Tillages, aDd bring 1.D

additionaJ. inco.. froir: nor.-Bl:ri~·tl tural jobs. Pren2&b1.7 this

i8 one reason vh~ the ~nfor~~l e~ctor in urban center8 18

growi~~.
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4.attl.~rr.: ~ '. patt-8rn8 ill outer lndeneeia art' lIomewhat

t:.i ~;£.ro~ t;. P~.·f,'.llat1on de"8itie. mar be ar01:.n4 30 peop18

~r .qu~~o x~!¢~,trr.

ft6 tena !aROn'i i. :tlore pO~j'lar to ~~ :.r .to y;1.11ag•••

but the tenl fe.a has been fermalisec1 to refer to biaser

and .-.l1er rural ag~lo..rstion of indiYidual hou.~hold8.

~l~~ !!~·~i. ~o u~lal11 :ooatud along proTinc1~ and ~6l1er

roads paeaable tor aQtori~d traffic, and sometime. fer

Uliaal tIra.1ial oart. OJ.1,.

liDoe b1 aDd large evldd..a cult! ...ation i. the be-e1c

a.gricultural pattern 1. outer Indo••sia the kampoy C&:1 aleo

r.e seen a.e the permaHent lujor dwelling pla-ee. Boweyf.tr. the

shitt1l1t: oultivator l\Del hi., vite are often st&7ing outside

t~~ !UPOAi. partiou:·.arl1 during the ~ ain,. NaSOD until

harnst t1lM.

More i. land and .phill ahifting O1llti••tor. build their

';'",cden or Duboo cotta,p8 on stilts .idet denIM to escClndary

·~'('\t'e5t. The1 co..e' in ..aller sroup. ot 6 or 10 f ...llila

·~t.-yin~ separatel,. .000ewhat dietant fro.. one another. but 1Jl

: i.1: ".Itt! area. .eh iadiTidllal'ho..e8te.d' (Uabul or talW)

,.:"' r;.,:-:,ro'.mu.ed b1 • fe ace o~ .tUllp. and branohe. to protect

:h.: f.l..~l'! agw.nat wild aviHe and other. animals. AdJlini.tra

~i~~11 thea~ outP08t~ on avidden plots are not reoorded ..

~a:nlots eyen.

Although the ...rase nhiftiq oul'iY.tor can al.o b.

;~reidered as subsistenoe ~araer in his ecological _7&teme,

b; .~d large he ia better off than the Jayanese subsiatence

farmer, aince he o~ aoro cultiyable land. A new11 opened

~orest are. of. about 0.. hectare i. first u._d to grow upland.
paddy ver!etiedS this a.,. be centinu~d to , conseoutiYe 1ears

or lonser, depend, ing on the aoi1 ff"T'.;ilit1_
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A. lie14. deollDe the plot i. traa.fo~d into a ootte.

garden, ud lut17 lDto a nabber "fore.t", praotloa1~

left without Mintenuoe util the tree. ou be tapped.

Meaawhile the ahiftina oult1vatorcba. aoftd to fiael MW

rice plota eo.ewhere el.. , allori:a nature to he.l the ~unct..

of the .luh ad burn slstem.
GlftD the aouoit, of aapover ad abudao. of laDd as

".11 as low t.cbDolo£)', the eridd.n cultiYatioD i. b,. far the

moat ratioDAl w&1 of utilising natural and humu reaource••

Pr.....bl,. th. rubber tree has b.en .et.oted for .eftrat

reaaona, of whioh the first is its produotiYit1 to proYide

~dditioDAl 80'" inco•• ; ..cond i~ th.ir capabilit7 to loo-pete

ssaiut the growth of other trees in the for. at , and third ia
iLa wgo or suryiY&l, enabling the cultiYator to u.. it .. a

clear tok.n for reolatains hiE swielden plot.

Ic are~ wh.re the so11 consists of bett.r pod.olica

L~1.~tien cultivatora haT. -a greater ohoic.. P.pper treu are

~ultivatecl :JD bett.r soil., and although the,. can b. produoti"

until OTe= 20 ,.eare, tbe: certainl,. do n••d a more intenaift

a~ltlv~ti~n, including frequc~t weeding and OOT.r trees.

f'~r!JO{aJ t 6':'::18 addi tiol1al 1l8J11Jower tor weeding is usuall,.

needed. B~ch that th~ OVD~r or a small hold.r'. pepper ••tat.

ir villine to hiI'. tarm lab~rer8.

C!',:e:c papp.r and cotfee rroduc:l.&6 regions il1.,.it. HaaoDal

we~~c:a; or indigenous pepper and co!!ee grover. otter to

spontuneouB migrants .piec~ of l~'d in exchange for oertain

1:.."':101' ~.'lputn.

Cte swidden cultiTator may usually have only a one heotare

~lot far tooA. crop, how....r, hi~ c?tf.~, pepper or rubber plota
may r~&ch a mLn1told of that eizes ~o h~ctaree or more.
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ID ......1'&1. an.. vJwre 1rrll&tloa q.te.. an ......lope••

syic'.ele. oultlftt6r..tu utura! pardi••• et tJwll' ,1IerJ. lad-
. .

olteA asiAtalA __ flel'd &180 worbd la7 J....... aiP'ut.

on a SO - 50 b..l ••
OtaltlftticmLfood orop...... utval to the J ....... tarMJ".

whil. pereulal 0.. oro, CN1tl9'.tlOD aU part of the urketlilc
\

00f48 80re utural to th. outer %D40...1aa. {Jf
Apart fro. tJw two aa1D ..ttl_at pat.teraa .. de.mb.el

.bo.... \bel'. an .t:ll1 tbe rath.r l.olat.el apot. vhere ..oa1l.d

-6_t.4 ola.- an nrYlv1lll .t • t.01mo1o,10a117 low le....l.

III tbe 80Qthera part of lUII.tra, tJw .ut ,.el ..aual part. of

Jta11aaDtu ad %rl.. J~ .tfo.' an ud.rt... la7 tIM DepariM.t

for Iatenor to re..tt1e .oh·.....t.el 01aDa" ..el briDe the.

oloaer to tCND. vhere tber alIio' pt .008.. to th. ,,"n llL

trutl"lloture ••1. r.el., .arut., ecblo.tloDal uel hea1\b••
fac~1itle.. .

I •• aocl.n .t,led. ·)ypoy. are ".1peel uel built la, tJw
o • • •

SO....rDaellt vure ill eft.ot traclltloaal d.w~1 patteru are

b.ina replaoeel b7 .. iacllOlHratloD. of hou... for Dol.ar fulU•••
!'Ure an • D1IIIla.r of ooulder.tio•• OIl tU part of the .

I

SOftnaMlLt to l.,l••••t _ob reliettte..lLt proll"". . 0. 1.
I

.008l.r.tina the pr..... ot ..olall..tlolL i~to • te01mo1ol1H11.J

Itore &dYuoeel .001et7t ..other OOD81det".tlo. i. to .1.OO1U'....

the 01... froa prutl.iDe av1elcl.a nltifttlPD' aad • tUN

ooulder.tiOD 1. to pat tJw. UDder .ore eft~otlft ....W.tratloa.
PartloularlT ilL tbe border are.. of tor i ••t... Ial1M8tu. tM

+hird oOIL.ider.tiOll beOc.l••fta aore 1apor~_t 1. the oOat.xt

of aecuriAI auob are.. t~ --"liDe uel ooanalat latiltr.tioD..
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Pelita III

Planned de..lopeent into the Dineteen eightie., or

popu1arlr known .. 'elita III baa taken a pronouncedl,

clifferent couree pre.ul'labl1 UDder the pre.uree of • mix

of do..atic and interD~tioDal factors.

It was preceded b7 • difficult period for the gOYernaent

of having to .0199 the Perta31na crieia. to o.eroo.. the

~urdl~B in food produo~ion aud to tight .orbid oorruption

.1 if.' ran~!J of 1ta bureaucracy· ~
In the international ac,ne proble.. pertaining to the

.',,_'ld: e .nerg,. criai. and thecontinuiq econollio rece.aioD

';c:.~(Jin~ the .0Detary criais.

n~~eBtloa1ly the prelud. to the seneral elections of

~~: 1977 shoved indications of aocio-political diacontent
.t':::~:. in or around bigger provincial capital citie., the

0' _ ':'e\.l. cea6 remained a,' ellingl1 unaffected br the lIajor cria~•.. )
o ,,~:l'(H1 to abo...e •

Th~ overwhelming viatory of the gover.eDt party. Golkar,

v~e antioipated; it plRced the party in a atrong position

but not without difficult a'2d .err cr\1cial probleas for the

duration of the eurrent, and perhapa alEo co.~~. 'elitan to solve.
One ot tho.. prob~emB i~ hoy to overco~~ .tapl~ food

shortages with M :.nor~llsin~~ number 01 ..d.c~ c:onRI:lOr••

Already now Indon.sie :1f>." bA: ::ot'H~ thl' \ :)"11 i :;. biltg~H'!lt riau

importer.

Another crucial p:'oblelll is that of povert:l' and serious

~n<lli'!"ut:!.lisation of laboI« 'I'he incree.r;ing n~lI:bl!'r~ of capital

.~~clleive t~xtile, cigarette, chemiohl .~d veh1cl.[p:ovidc~

~~a~~~te job op~Qrtuni;1es ~o the ~illion~ of une~plo~.d,

.... a;..J.'Y ~~:-nr ~h9", Mlral ~)ased. ras£.er,~~.inr· fn~i~ori.f.'e hA.ve
-:"..-:-: ~,prtt~'f'rrtlr !iot.

s. w. ~ .;'~cnd:':"onegor,." "Jh 1@ont Indo!.'leF-ill.'1 P",ral Vesl-elopmentl
I1il!:tm.u of a top-dawn .p~')·~oach" in !~:.!!t Aldan Affa!!:!

.",'..J3·:~-~. Singapore, ISUS, 1978. pp. ~39-·;.5C.
':~. "" ;Ji(~d18, "The 1977 Inion.sian Bl~ct:;."ns and Nev Order
;r' .'.J~irr~cy'· ~.n~~east \eian A!f'air.s 197c. Singapore,
-·~r...tG~ 1S'78. pp .. '\22-1;;;1.
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PO"rt7 atucU... in urban and rural atudi.. haft be.n

undertak.n ainoe 1972 and the rea.aroh findinga and oOllolu.iolle

haft 00.. up vith a groving nu.ber of Muur."Dta ••, ••ollel

income, equi'Yalent rioe oonsuaption and (r.searche. are well

OD their V&7 to defin. not 01111 the rioe but the tot&1it1 of)
"oonsullption baaket"·~

~ lIore preci88 speoifioation of tbe cOllteDt of the ·~..ic
n.eds" is b.ing elaborated by Tarioua gOTernaent and pri'Yate.. )
research iutitutea.

f<feanwhile the diacuseion about the "po.,.rt7 1ilLe" contilLue••

the offical figure being }O percent of the population li'Yina... )
under the pOTerty lin. • a..,.ral uniTer81t7 re.earcher. han

co.e to higher figure. by uaing differelLt Masurementa.

For all the aboft reasons the third Pelit. vhich baa started

oD11 recent17 haa besides m~lnteini~ high target. in te~a ot

production alao strongly emphasiBad' distributional ..pect••

such that it haa acre often been referr~d to a. the national

program tor sreater eqUity.

Indeed eight aTenue. to yard equit1 h~ft been outlilled i.e.1

Ca) .... ting the buie neede of the aaJl7, aon particularly tood.

c10thins and housing;

Cb) equitable accea8 to education and .health;

(0) equitable ilLcome distribution;

(d) equitable aoce•• to employment opportunities;

(e) equitable chance. in entrepreneurial undertakinga;

(f) equitable opportunity to participate in denIop.ent

particularl7 tor the youth ~omen;
Bno.

e) See Sajogro'a Report on Appliea Nutrition Program. Bogor,
LPSP, 1974, and Kendra Esmara, Pertullbuhu :lkono.i, Pellbagiaa
Pendapatan dan tingkat lemiskinan (11 Java-Madura, 1967-1976.
Padang, LPIR, AndalalS U~iversity, 1977. , Pe.bacian
Pendapatan dan Kemiskinu di Jawa-Madura, 1970-1976. Paclag,

•• ) LPER, Andalaa University. 1977.
a.e Soedjatlloko, "National Policy Imp1ioations of the Baaic
Need. Model" in Prisma, 1978. , "Deftlop.ent ad

••• )Fre8dol!lft (I.shizaka Memorial hectures, 1979).
P~~8id.ntial Speech on the opening a81S8ion of the People'8
Council, January, 1979.



141

(,) • 1101'. eftD 41.tr1b.tloll. ot _nlOpileDt ettorts over the

entire .0utl7;

(h) .,u1table aooe•• to juatioe.

ret the tirat Dtep. to ward sr.ater equit~ .ar take three
to tour P.lit.-e to reali.. tarseted l0al8.

l~ liDe with the curreDt "spirtt ot equ1t~" a variet, ot

progrAEl8 in th., .001&1 ..etor 1. alao betag iwle.JStecl e.g.

"':1~t~!'1t~ ))1·ogr..; cst1 corruption dri.,.. re....1atio. of til.

Panaa Silt ~;~t. doctrine for all •••b.rs of the bareeRazo.cJ eta.

All ~~ro~t6 are s.ar~d to the aehieve••nt of ...,.n loal.

tc which th~ Pre.id~nt h.. reterred to .. 8![t. Irid.·)1

(1) 8001&1 juatioe

(2) .cono~ic growth

(" Dat~or,al .tability

~4) a clean and re.peoted b~re.ucrac~

(5) Na~i~n~l iu~e~rat1on ~~d unity

(6) general election in tho spirit. of r&nc~ fila cleDGCracy

(7) 5ictivt n.on-Ligned torol£11 pelio;" \,, s".r8!1ltben D~tionlll

resl1ienc••

Vhatevor h~rdl~o may h~Te to b~ ov.rco~e th~ basic philo~oph~

of Peli ta 1I.1: hH erected f. foundatioll, .hich·1! oonaieteih,.

~lidinc: the ~t~,..~ ".~ rr-""',ror'·:· !~;1~!!~::.'f:F'~!on~y11'. J-t'!l~ fa.~ ret'~~hi!tr.

in~lio~tiolls. net ae yet ful17 real1~d by polio;r lI\aker,l! ane:

exeoutive" iii rural &rell••

Bngc r· , Htt:'" ",0
&.:.,-' • 1979

"') Pl'eeidentifl1. "S~~eo}, OD t;~:", eve o~ Irdepf'11d .Dee DAl, Aug\lfit 16,
1918..
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,.tabual !teaiui'p' Xenanti Tete.a 1te.aknr... (Po..rt7 .,.
Av&ittDa the !riak11B1 down of pro.,.r1t,), A aoapl1atioa

ot artial•• ia Priama. Vol. VII. ao. " 1977

~"Ipat!p lerja ely Strate,i l.butubD Poke' .....1ak.

y"~ah Peeb!l1QU\&n (.plo,..at Opport1ulitl ..d Buio 1I••u
Strategy; BuauisiDC DeTelopaeat t. Faae) in 'r1.", Vol. V,
no. 'J, 1976.

Reea Ii tal Mae. Lampa .tau Maea DePM? (ODr Yill.,., raet or
JUtu~1) in Priama. Vol. VII. no. ,. 1978)

Koper·ui. J.ntar. Barap6J1 dan Kenyataan (Cooperativea. betw.n

hope And re&1it1) ia Priama. Vol. VII, no. 6, 1978.

!-otl, dCl De.., ADtar. Rahm.t dan Bebap Pe.b!!!lW1!! (ait, uel

Vi!.le.ge, Between Blessing ed Burd'8D of J)eftlopMnt) iD

Pr~~~t Vol. V, DO. ,~ 19?~.

rolit:J.:••E:~on0ll!!: Da..-i de..."', Uutuk SiaRa? (Political SoOA0II7'

~ ... ~'; !~.I' who,:,":) 1L P:-ina, Vol. VII,!no. 1, 1978.

Central'
at.~i.ti~l Pooketbook of Indonesia. Jakarta,IBureau of

Statistics, 19??

lnt,.,.-~or R,-,pC't"t on La.ud Prohlelle. Jakarta. Offioe of the

!-!in~ s~~!' of State '!ocr R.",earch, 1978.
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CONCLUSIClfS '

OF

1978 ENERGY WOUSBOP

ON

INERGY SUPPLY FOR RURAL ARBAS .)

Proapective Energy Sources for Rural Are.. in the Third Five-Year Plan.

'!'he Workshop concluded that the l'IlOst prospective energy source which

could be made available in rural areaa during the Third Five Year Plan

(Rapelita III) would be firewood, agricultural-wasteand electricity.

Production of firewood and agricultural waate in the paat 10 yeara vere:

Jawa (tona) OUtside Java (toIla)
Production COn8UID,Pticn hoduction COnaumption

1,427,119 21,692,860 35,011,278 11,831,863

1,370.729 27,764,186 47,957,264 15,959,768

1,257,046 37,126,680 51,866,492 21,264,842

wa.~ producta Which continued to increa.. out.aide Jawa leland n~ to

be utllbed through proceaeing into a font suitable for COIl8umption.. ..
In Java where environmental conditiona require careful attanticn,

planting of wood intended fOl: firewood "and proceasing' of agricultural

waste are a auat.

If these two could be implemented, then in the next atage the effect
i

that could be expected would be saving. iD 1:he con8uq;>tion of oil

product8.'

The role of firewood and aqricultural waate in term8 of the role of

oil can be obaerved in the following table, in million tons of coal

equivalent (TCB) :

*) Organized by the In~onesian National Committee of the World Energy

Conference, Jakarta, 24 - 25 May, 1978.
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Firewood and Oil Conaumpticin TOtal anergy Pirna04 •
agricultural (million TCB) OOIl8uarpticm aqricu1~val

Year waste (million 'llCB) waate a. "of
conaumption Total
(mlllon TCB)

1967 15 ..922 7.375 23.297 68.3

1971 17.531 9.549 27.080 64.7

1976 19.720 18.420 38.140 51.7

It is obvious from the table that the contribution of firewood in ful-'

filling energy needs haa decreased percentage wia., due to among 'others

the provisiOn of subsidies to oil prpducta such that they are acces

sible to rural CCIIIIlUI\ities, with the aim of reducing environMntal

damage as a conaequence of use of firewood.

Therefore it i8 recommended that :

a. to utilize aqricultural waste .s an energy resource for rural areaa

there ~8 'to be- improvements in tranaportation capability or
. ,

lQCJiatical upects as well as in its technology (for inat:ance
'I I

improvements in furnaces using saw-dust waste) •

b. to Continue to supply firewood for r\aral energy needs by increasing

its supply by 1JIproved planning, implementation and regulation of

tree planning schemes, for instance planting of the species

Caliandra.

In this way ~e growth in the consumption Of oil products could be

checked and the spreading of deforestation of river banks and ZIO\JDtain

slopes could be prevented.

It is clear that utilization of electricity to meet rural energy Deeda

is simple and efficient, especially for illumination. It could be. '

expensive, however, if not well planned, bUilt and operated.

'1'he fomulation of a good rural electrication program will entail

several policiea, UlDJ\g others

(a) ..siqment,of locational priorities

(b) financing

(e) planning and construction

(d) management and development, and

(e) people's purchasing power.

,
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~ avoid delay in the electrification of rural.areas the po.1bili~y

i. always open to local governments and other institutions to introduce

electricity in rural areas as an interim electrification before parti

cular areas could be reached by the national PLN network.

The WOrkshop commended the plar! drawn up for fiscal year 1977/1978

i.e. construction of generating plants in 142 villag~s in the whole of

Indonesia and for the year 1978/1979 in 231 more villages, as well as

the targets set up"for the Repelita III namely all "swasembada" (8elf

sufficient) villages.

This program should be part of an overall national electrification

proqram. with full assistance anc.: support from the Government and the

.aciety as a whole.

'For this purpose due atten+~~n should be given to the problems of

capital, manageraent, operati'.:m and develoment. both at the production

end as well as consumption en~. among others by the development of the

small-industries sector in ~ural areas.

As enerqy source for electricity branching from the public network

could be used or alternatively from micrO-hydro power stations.

The role of solar energy needs to be considered to assist in over

coming lack of energy. At thi~ ~tage it could be us~d for telecommu

nications purpose, such a3 mJcrowavr. relay stations. The large scale

use of solar energy could possibly be achieved. in the not too distant

future. In advanced countrie$ ~ouses have been built which utilize
I

solar energy as an energy source.

The use of geothermal energy should be done to the maximum extent

possible. As regards the possibility of using other energy forms,

such as coal, wind, bio-gas and bio-mass energy, research activities

ne~~ ~~ ?e inc~eaqe~ by making experimental projects in larger scale.

In the 'implementation of using all forms of energy sources, attention

needs to be paid and sufficient steps need be taken to protect and

c~serve the 80il and the environment.

Jakarta, 26 May 1978.
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