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ChnF9!ite Report of the Watershed As2essment Team

1. Introductioo

1.1 General

'lhe Team, • j auposed of 8 In.Cblesian membet's and 8 expatri.ate

members, worked together fran 28 March to 7 May, 1983. to assess the

present state of watershed management in Java through Ci. stuly of

completed and mgoing projects. 'lhe.se projects included: the Nat:icc~l

Regrealing ProgrdlD, the Brantas River Basi..n Project, the 'k""NJ Solo I and

II Proj~""ts: the ¥ogyakarta Rural DevelopDerlt Project, and the Citan.]uy I

(Pallawangan) and II watershed Project. Field vislts were paid to all the

al:xlve areas to assess the oc:nte'1t, structure, operatioo, tXIlStraints and

impact of the differmt prograJtlJleS and proj~"ts. As a result of this

eXl,X)Sure the team made an cbj~ive assessment of the situatiai iX~ Java

a.,d offers the follaring suggestiQ'lS to Gov~nunent to relieve what it

\.."Cl1siders to be the major weaknesses in the preserLt ambi ticus efflJrt to. .
reduce soil and water degradatiat and increase the prtrluetivi ty of tiJ..>J.and

wate.r.sheds, particularly m Java.

1.2 Prc:blem Definiti01

'lhe basic problem is me of teo many people being CUlcentJ:ated en

t:cx' small a land bas~, with the situati01 in Yogynkarta and Caleral JiiVa

being relatively l«3rse than that in Ea.~t and West Java. As rx>J;Ulati.Ql

pressl1res increase, cultivat!al has been PJSlled further up the hilJ.sid~

thus brir.ging steep slOpes and vu.tnerable land under sedentary

cultivatiat with ccnsequent massive increases in erosial. Er06icn rates

in the Solo basin £rem sedentary rainfed oultivatioo with no

r
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ccnservaticn measures range fran 3 to 5 mm/year al land up to 5~ sl.:>p:, tD

23 to 38 rr:n/year Q1 steep land of over 50% slope. 'Ihese rates of :,;ci.l

d€(jradatioo in Solo are typical of the prevailing ccndi tioos found in d 11

of Java's major watersheds. Vi~ acrdinst the natural rate of soil

formaticn of about 1 Iml/year, these rates are alarming_

land at pr~ent under upland rainfed cultivati01 in Java can be

divided into 4 categories:

i) ltbderate slopes (up t.o sot slope) with cpod soil d~pth: 'Ill1s

class of land is estimated to cover sane 1.8 mil.licn

hectares. '!be main CUilfUleuts of <l technology packe1.ge for

this land class, which will renult. in incredSing

productivity and improving ecological stability, alrdady

exists and is being extended a1 a limited basis. . Wc'.rk

remains to be dale in fine-tuning the package to make it

JD:>re site-resp:xu;ive.

ii) Steep sloPeS (over 501 slope) with ltCrlerate to deep S(Jils:

'lhis class of land is estimated to cover SCJDf~ 425, 500

hectares. At present the techriology base is inadequately

developed. SaDe premising technology does e.'l:ist but

requires extensive field testing under Javanese CXXlditi;.X1S

before beinq widely reccmoended.

iii} Steep fllopes with P??1' soil: 'nlis class of land is

est.imated to cover sane 863,500 hectares en Java and shcu.ld

be under a permanent vegetatim oover.. 'Ibis does nt1t

necessarily mean forest trees: fruit, spice or fcrlder trees

wcu1d be equally suitable and could be CXJnbincd with grass

in a silvi-paoture system. Muc:h JIDre ~rk is required in

t.bis area to develop suitable technology packages for

widespread use.
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i v) Critical J.and which is so degraded as to be unable t~

sustain ~ven ~l.Jbsist~'"t! farming: '!his class of land w.:"lS

estiIi....~ed in 1980 to crNer a~oxima.tely1.0 mi 1.lion

hectares. It is estimated that critical land is inr.re-3sing

by 200,000 hectares p&r year while the Regreening Program

reclaims sene 125,000 hectares per year. Even after

rehabilitatiat, steep land should not be returned to annual

cultivatim.

A ccnsiderable aJIDJIlt of techno1OW for dealing witll the first

~ land classes is in place but add!tiQ'lal awlied field research is

needed to adapt it to local c:r.nlitiatS. both Plysical and SCCio-ea::alaniC

in Java. While additiQl&l applied research is necessary and desirahl.~

for these land classes, the central pn::bls a.2lfralting the government is

the need to develop effective !nat!tutia1al structures to facil!tate the

diseminatim of a".ra:ilablc tec1'l1ol.cgy.

Steep slopes with poor soil should be under sane farm af

permanent vegetaticn c:cver, bIt this does not necessarily imply a forest.
tree cover. SilYi-pasture with fruit trees, or a plantatic:n crop (e.g.,

coffee) initially- or permanently \K1der shade trees. are possibilities

which should be investigated. A vaat area of applied research is op:n

here.

'inth respect to the fourth class, even tl1OU9h such lard can be

rehabili tatoo, it is clear that these steep and highly erodetl land:J

slD1l.d not be retumed to sedentary cultivatiat after rehabilitaticn.

'lbi.s pOses the problem of what to de with the J:8CPl.e presa'ltlyoccuWing

these lards: it would seem they sbcu1d be given the highest pt'iority for

transmigratiat.
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'!'he lalg-terIn soluticn.s to the problem of increasing populQt~ir:n

pressure ar'.d cxnccmi.tant o\-er-use of land i)["e seen as:

family planning,

transmigraticn,

the crea.tial of additicna.l off-fam employment.

increasing the productivity of the J.,:...Jd within em

ecologically stable :iJ"Stem coupled with afforestathn or

reforestatic:n of sites unsuitable for agriculture.

'!he ~venunen.t has accorded high priority to roth family pl<mr.ing

and tram:lmigratiol and is maid ng excellent progr~ss. Wit.."lin the

f::~rk of the lsp-aDing Fourth Develc;:ment. Plan, much gr~ter

~ttentiOl should t:e given to developing ::;trategies ~ progr::uns to

praoote off-farm employment. and to increase the p:rcx:iuctivity and

ecolegic.':\l stability of t1:.e naticn' B upland re!iources. 'l11e watcrsl1ed

Assessment Team was tasked wi t11 assessing present CUldi tioos anJ off.::!rL'1g

ccnstructive sU39est.iQ"lS for improvement ~n this latter area of priori t.y

cx:ncem.

1.3 Main Issues

The main issues which the team addressed fell into: te.<~~nic~l

a:nsideratic.ns, human resources developnent, and institutj.O'lal aspects,

each of which is stmnarized below.

2. l~~echnical and Ecxncmi.c O:::nsiderati018

2.1 Fanning Systems Af'P!:?1ch

'!he main theme central to the deve1cpnent of upland aqricul ture

in any watershed is the need to adopt a farming system aA>roach. r.n it3

awlicatioo to Java. the farmil'¥J system approach cx:nsists of a packaC)e of

tecllnology Which generally <X:rltaiIU3 five C'CIItpC11E!!'1tl3. 'lbese arc: soil

and water exnservatiCll, crqping systems, livestock, forestry and tree
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creps, and eo::nanic evaluatiOl. Inland fisheries is ano~'ler imFQrti.mt

ccmp::.nent of the fanning system in sar.e areas of Java and sb:lu1d .~

included wherever the envirCl1mental w,d water resource colditioos

permit. In tum, each of these a:mp::uent:.s o:ns:i.sts of a nUmber cf

elements. 1.'1 any given area t.lote applopriate farming systP.m will deFend

CJ1 the lccal site CQ"lditialS and the aspiratioos of individual £3.l.1nerS~

While much work remains to be dale in fine-tuning the o::aq:alents and

elements to make them more site-specific, it fs considered ~~t, in

general, sufficient Jcnowled<}!! exists at the major u:JUfUlents to enable

the-..m to be assembled into effective faming 9YS~ applicable' to

cr.:::nditiCtlB ~ Java and rE:CU1ulIended for adopt.ial by farmers.

2.2 Soil and water Q:IlservatiO'1 a !"P uent

In the soil and water C'C..:ClS€'rvaticn a:rapc:nent, the lack of an

adequate system of land suitability classificatioo. in which tJm optimLUD

use of land can be based is seen as limiting. 'lhe Team also focm.f:;~ Oi

the di:fferent cx:nsen-atial practices which are aVciilable to make the

point that the present exclusive focus en'bench terracing, c5fX.~i.ally in. '
the Fegreening Programme, s1uJl.d be a:mplemented with the intrcxluctioo of

'other simpler and hence c:heaper measures <Xl SaDe sites. In cr.:l1sidering

subsidies as an incentive to implcmentatiat, the view is endorsed trot

sulxddies for the cc::nstructi.cn of ccnservatial mP.a8ures. such as

terraces, are fully justified. Infocnatiat and resear.ch r~ults

generated through universities and other institutialS docs not alwnys

reach the field, and in the c:pp:'JSite directial, feed-back fran the field

of problems requiring solutim is also slow. Regular seminars are

suggested as a way to i.Jnprove carmunicatims. 'll1ere is also a need for

ID:Jre calServatioo oriented research, including basic research to c..anpi.le

and analyze data a1 rainfall, run-off and soil loss, and afPlied and

en-farm research 01 alternative o:nservatiaa measures and their effects,

and to validate such \lC)IX U1der. farm condi tiQ'lS.

en the questial of the siting of check dams, it is re<:.'CII:J!'P.nde-l

that pro£essiQ1a.l assistance be obtained fran engineers of the Publ ic

"*::rks line Agencies.
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2.3 Cropping Systems 0 ",! alent

In a:nsideri.."'l9' the ~ing systems a:JIlp:nent, the Team noted

. t.."lat a C01siderable technological base has been developed by th~ Solo I

a...,.j Pana~ projects and fran other work in Javc. and tint this

technology can be di~ect.1.y transferred to new target areas thereby

E!lolbling these proj~-ts to a:xtcentrate at implementatioo ar.d '2xp&lsicn.

The Team stressed, lrf.totever, that field based. site specific awlied

research Sl1fP)rt frail universities and institutes is insufficient to deal

with problems end jc:x:nstraints encountered in adapting the general

technology p!dcage to specific site o:nditialS. Rather t.han slow dc:\o.n

implementaticn. it is ree'l "wended to accelerate oo-site research to fill

gaps in the technology. A aeries of "field-laboratories" Where sUt'.::h ~rk

can be undert:,ak;"'!'1 should be established at sites which are representative

of the main. agee ec:ological zcnes in Java. Further it is imperat:ive that

a workable scheme for the p.t.-:xluctiat and distributiOl of seeds and

planting materials b! implement.ed as seen as roesible.

2.4 Livestock O'"Ealent

Ulder the livestock c1:>Jupcl1ent, the Team stressed the imp:>rt~·tl1t

cxntributial animals can be make to the overall viability of th/! fz\nning

system. In !act. for farmers with minimal land holdings. livestock

offers not aily' 9upplemental employment oglOrtunities but 3b:Juld be

explored as a fimt source of inCXJDe, particularly in areas of lew soil

fertili t.y • '1he present fooJs is en sheep and goats ~ other H vestock

stalld be cx:nsider~ in relatioo to local a::ndi tialS, as should .

canbina"tiaus of different. animals. Grass testing should a:ntirlue, b.lt Q1

a wider base and :::ore emJ;i1asia shoUld be placed O'l trees and shrtlba as

sources of fodder. Finally, better marketing fftc:lli ties for livestocJ~

sh:xlld be enc::aJraqed; &11 t.Go frequently local markets are dauinated by

ale or two traders who dictate prices.
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2.5 Forestry and !'roo Crops O:tIeent

'!he Team' E analysis of the forestry CXJrJPCl'!ent indicates tl.at tr<?e
. .

planting prograrrmes Q1 steep slopes can be successfully developed but

that the majority of upland farmers who have limited land graN rnly feed

creps, regardless of slope ecnUtims. A range of opticns, .1W tcilile ':0

local a:niitialS. should be develc:p:!d and offered to the farmers.

SuggestiQ'lS ~ize the introducticn of fruit trees or spice trees

instead of £crest species or dual purpose sF;!Cies such as Leucaena for

;both fcxj,jer and~ prcxiuction. 'n1ese CCA.1l:": be gI"O«1 in aasociaticn

with grass under a silvi-paature szstem. 'this latter implies the

i..rloorporatial of a livestock UJllIQlent int.n the farming system. Another

leguminous tree, Glyrieidia, can be managed 0'1 a 3-ycar coppice rotatiC11

for firewcx:xJ with an annual return (at 1983 prices) of Rp 200,000 per

hectare. M;)re aA?lied research is needed to develop upland faming

systems 01 steep land which ina:>rporate tree cn:ps which are both

tednica.lly SCU1d and socially acceptable.

2.6 Ec:alClllic Evaluatiat a *'01ent

An e.qminatial of this·., i1p:11ent shaom that lhe adopticn of

~roved CLewing systems en terraced land of less than 50% slope and

meier dem::nstratim plot ceniitiQ18 significantly increases both

employment and returns to labour. Net farm inqane increased per year

fran bia to' six tilDes the pre-devel.opoent level, depending a'l tM site.

By including an animal «j '''{alent in the system. the net retums \tloOuld be

further increased. A cauticnary note is intrcnuced to urxlerline. that all

o"lcnerits are interdependent and· if me breaks down, the inceltive to

adept associated o:n'P1ementary el-.:lts will be reduced. 1'he min lessoo

here for site man.agers is that the sy'!JteIII re' ""ended to any farlOOr must
be in aexxxdance with the ability of that faImer to manage that system.

Special. training. in this area is required by .ite planners and

ilplel8ltora.
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O=mpared to the lowlands, upland agriculture has re:ei./~~ min:~

assistance by way of irrigatial infrastructure, extensicn services l

credit progrannnes, road building, a.'1d finally research to i!!'!Pr'O'Je

praluctivity. In o:nsequence, upland fa..~s have l~r yields and are

poorer than tl1eir lowland counterparts. iJecleficiaries of upland

developnent will be not ally the !armeI'3 directly affected. but include,

as well, the downstream faJ:1llers who benefit fran reduced flc.xxi tug,

ilrprCM!d water quality, .and reduced ailtatim of rezcrvoirs and ~rul.l!:.

Just as lowland. farmers are not expected to ~'3.y the cost of irrigat :~'l.

infrastructure works, equity COlSideraticns suggest that the

subsidizatiOl of upland infratructural developzent (terraces I etc.) is

appropriate. and should be a::x1Sidered as an incane trar1sier frcm IJrhm .3I.a

rural lowland p::lPUlatialS to rural upL'llld ~pulatia1s, who will not in

any c:nse capture O'1-site all the diverse stream of benf..~£its \owilic.lt are

generated by the developnent works.

Q"l the questioo of credit, p::or farmers wi til limited resources

will be :mable to adept the improved t~lcgy wi thout the provisim .:>£

ncn-oollateral credit. 'Ihe absence of an i.nati tutiooalized credi t. .
program fer upland households aJ'UItitutes a major a:nstraint to broad

b3sed diffusicn of upland ccnservatiQ1 and productivity increasing

b.~logy. As the reC"ijie1ded packages are eca1CIIli~.allyattracthr~,

prOOucti<X1 credit should be made available withol1t subsidizatioo.

Repayment schedules should reflect the time period required to obtain the

expected incxme fran the investment.

1?t"ojects should be designed to facilitate the evaluatic.n of their

impact, ·which will help in JlCdifying and iJnproving delive.ty syst,-ms.

Special efforts shalld be made to mr:nitor early ack:ptors of a technolCXJ'.i

package (a fa.rminq system) and t.o incorporate the lesoms leamed into

the evolving prOgnmne so as to accelerate expansioo.

2. 7 ~n Reo uiliendatic.'ls to Relieve Cb"1Straints

Re.:'w ""wldatialS are back-referenced to the original secti Q'1 of

the SIlDJ!I!!ry in which they were aide.

I
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Farming Svatems 2.1-1: Fi.ne-tunning of the a::mp::l1ents and

elements to make them UlX'e respcnsiw to local site ccnditia1S is

required. 'lhis can be a~lished through ~ establishment of "field

lab:>ratories" in representative aqro-climatic zcnes.

Soil Q:nservatial 2.2-1: No system of Land Suitability

Classificatial has been evolved Q1 which field-level decisioos regarding

c.pti.mum land-use am be based. A suitable classificatial system should

agreed to and made cp!ratiaml.

-2 In the Regreening Program excessive

importance appears to have been givel to benc:.'1 terracing at the e.-<pense

of other simpler treatments Wlich' are afPtoptiate to certain classes of

land and land-use.

-3 SUbsidies tbr the exnstructicn of

a:nserwtioo measures are justified.

-4 '!he two-way exchange of infurmat:ioo between

universities and other ae~m3rch' Institutes and the field, and in the

eypcaite directim of prcblems needing .solutial fran the field. (x)u}'d be

ilproved.

-5 '!here i8 a need for more research, hoth

basic and cq:plied: the latter at "field labOratories" and at-farm sites.

CICJA)inq System 2.3-1: 'the lack of adequate research sUfJXlrt to solve

problems encnmtered durinq the implementatial of projects and prograt!lnes

is· emphasized. Rather than slow da«1 iuplementatim, it is reeamnencied

tl1at a,A)lied research activities in suitable field laboratories soould be

acc:elerated.

2.3-2 'l11ere is an urgent need to establish a wnt'kable

systeID for the productim of seeds and planti.ng materials.

Livestcx:k 2.4-1: For CM1era or tenants with minimal land holdings,

livestock slo1ld be explored as a first source of ina:me.

-2 '!be present focus is Q1 sheep and ~ts but other

animals should be CCIl8idered as well, aa 81'xW.d cx:mbinaticms of diffe~ent

anilDala~
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-3 Grass testing should a:ntil1lle and be expcm.-::\.~ to

inclwe fodder trees and shrubs.

-4 Better marketing facilities for livestock are

required.

Forestry 2.5 -1: A ~ange of forest tree species and tree crcp

species suitable to different caxlitia1S s1'n.1ld be prepared and offered

to the farmer OC'CU,PYing steep lam.
-2 rual-pJrpJSe species such as I.eucamn fur the

prOOuctiC2'l of both fodder and weed al'xJuld be used ncre wi.dely.

-3 More applied research is needed to develop syst.em9

incorporating tree c.rops (Xl steep land.

F.calanics 2.6-1: x:@velopDel.t works 01 upland sites (terracing, etc.}

sOOuld be ~idized in the same way as irrigatial structures 01 l~land

si.tes are subaidized (i.e." in neither C'age are the beneficiaries

required exclusively to bear the cost of the structures).

·-2 The absence of a viable credi t program to sUf.{'.-(.)l:t

upland households CCI1Stitutet: a serious <XX1Straint to the rapid'diffusioo

of ea;:).lcgically sOlZld and productivity increasing technologies.

Ncn-oo) bteral credit slo1ld be provided to subsistence farmorg with

limited resources; otherwise they will not be M>le to aV'"dil themselves of

improved technology packages. Repayment schedules must reflect the ti:n~

pericx:l required to obtain the expected incxme fran the investment.

-3 Su1:IIistence farmers require the ;mnual pl.uvisim of

produetioo creelit, but as the reo' iiGiHaded teclD1ical packages are

ea::aJanically attracti'Je, no subsidy element is required.

-4 Projects should be designed in such a way that their

impact can be measured arxl any DXlificatiaUI to iqn'OVe acceptance! and

delivery systems incorporated.

•
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J. Manp:?wer and Training ~uirer.lel1ts

'nle wide r~e of social, ecx:::ncmic and technical factors in...."olved

in tlle de".,"elopuent and i.q;>lementaticn of prcgrams for waterah~

i.mprove:nent demand that ma.npcwcr fer tbese pL09rams represent a ......ide

range of 3cnowledge, experiencoe and gkills. Not mly must disciplines

such as ooil and ifrIater cx:nservatial, upland farming systems, forestLy,

animal science, agriculture economics and rural sociology be represente:rl,

but they must be integrated in a cdlerellt pla., of actial of educaticn,

research and extens:lcn. '!be following discussiol addresses the t.r.aining

needs for fanners, field technicians and professic:nal sta!f.

3.2. Ibtential For Meeting Manpower Needs

In a program expansial such as the me being projected for .

watershed develcptllE!nt, it is im[x>rtant that the p:rt.ential s\JFPly of

man~r for ptogram expensiQ1 be ccnsidered. Studies of educatiooaJ.

trP.nds and existi.ng manpower sttXiies indicate that needs for priority

progrcuns in agriculture em be met during the CXIIli.ng decade. The

following c, "diEllts are relewmt to this point.

3 .. 2.1. Technician level man}?O!!!X'

a. 'll1s 9O'Jemme!1t of Indatesia and dator agencies are ::aking a

ccncerted effort to lJDPt'0Ye the output of agricultural high

.sc!X)ols. '!his inclu1es programs to train teachers and to develop

facilities.

b. Uliversitiea are devel~inq a n\.DDber of diplana (So) program

courses "01 demand" to meet critical needs. 'Ibis activity is

expected to g:t'QI rapidly in the next decade.

c. Revised World Bank estimates show ally a 3% demand/supply gap

given a total demand of 146,300 middle level technicians by the

end of the Fourth OevelquEilt Plan.
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3.2.2 •Professicnal level'Manpc:wer

a. 'lbe stooent body (Sl) of 52 ac;r~aple."C rnau.ties in

.Indcnesia has been expending at a rate of 23%/annum during

the past decade and is projected to c..altin~ to· grew at rates

of 8-10'/i:U'1nUlD.

b. 'lhe m=ber of graduate (S2' 3
3

) stuients in agriculture

and envira1lDental stu:lies has grown fraa less than 100 in

1975 to apprOximately .1000 in 1983.

c. World Bank estim2lces shew a positive balance in t.~ sUWlyof

professiOlal level graduates by the end of the Fourth

Devel0piliEut Plan.

3.2.3. General Qmnent

~ld Bank estimatM reflect rapi<i~ in middle level

technicians between 1981/82 and 198E'/89, as follcw;:

Porestxy 32('\ _

Estate Crops 2401

Livestock 200t

Food Creps 1661

'Ibese are areas ·which will play an iJIIportant role in watershed

develqwlE!l1t.

3.3. Training Needs

In additi<X1 to opecific subject. matter deficiencies, the Team has

identified 3 problem areas which relate, at least in part, to mnpower

and training. '!bey are:

'Ibo little input of faJ:mers into the tednical fIlcka,ges

Lack of adaptatiaa of technical packages to local needs

Too little flexibility in the tech1ical package at the field

level
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Training plans developed by t..~ watershed dcvelopnent F!"oject~

,,-isited should be ~te to overccne ta."i1nical deficiencies of th~

f.ielc.l staff: however f they are not yet achi(!ving the desired results.

'n'-.e tr:aining target groupe for the develor;:ment and irnplen-.cntation

of wate£"shed improvement activities are the farm fami lies, k~ fa~rs,

fieid level technicians (PPLls and ~,pIS at the village unit lcv~l),

middle leval exte-lSioo\'.orkers (ml's at the Rural Extensi(n Center (DPP).

level), subject matter specialists (PPSs at District Agricult~nl,
services and watershed S\.3b-centers.. Training is also needed for

technical staff of related services at s~istrict, district a,d

provincial level.

'.the traininq need is to increase skills in integrat~ upland

faI1lling systems. 'll1e approach of the training should be group learning

based Q1 leanling by ooing_ A gro.zp of _£armer~ have a grmter
" -opportunity to solve their problems by "O!'}(ing tcgether en a.

dea::nstraticn farm supervised by field level technicians. L., this

<XI'1llecticn, the role of key farmers who ar~ oarly adcptsrs and who s~rve

as leaders and organizers is very i1t1p)rtant. ~phasis should be

ccntinued to implement this basic CCI1cept of triluling which involves the

famer in the decisioo making ptocess needed to select and aWl:,'

appropria~e.practices.

3.3.2. ExtensiOl \'hrkers

a. Field level technicians

The training need is fOr increased a:JIIprehensicn and ok·,1.l in

upland farming systems, increased skill in a:cnl1l'licatiOlD, and increased

leadership capability. 'Ibis can be achieved through revi3ial/improveIr~t

of cw·riculUIIZ and teaching mtlxrlclogy in SPPs (.Agricultural Schoolt, fer

Developnent), 9fi'Ps (5eccndary Agricultural Vocaticnal Sc!-o:>ls), aLPP

(Agricultural rn-Bervice Training Ointers) , and BLK (Forestry Training
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CaYltere) • Subject Iratter en upland farming systems, tiOil cmd Wntcr

c."Cr'..:ier..ratioo, social c:x:umt..K1icaticn, aald agric...lltural extensicn srtCl1t-'j h·.'

ulGluded in the CUI'ljculum. Teaching methcdolcgy should place ~mpi'dSj,:;

01 ~dult oot."Catioo. '!be use of a field lal..~ratQry is also ';ery iHl[Y.:ll't-anc

in .reinforcing skills in t".l1.e techniciLl as well d3 in the sociul fi~lc1.:.-.,

In nrde-r to meet the demand for field lsvel technicians wi til higher

qualificatiO".s, diplana programs sh.iU.ld re initiated for fi~ld

pe!"SO'lnel. 'Ihcse training programs should be designed to jzpt'(,Vf~

technical kncwledqe ana sharpen obaervaticna.l skills of the ey.t~:~~i.r..-..,

workers.

b. Middle level exte1SiCll lo.Orkers

'!be training need is for developing skills in mnnageme1t (M.B.O.,

prcrluctivity, mtivatkn, 1earlership), for increasing c:mprehwSi<.11 .'"U1d

analytical. skills needed to ina:>rporate pt"oolems of watershed tk"lnag€:!l1erlt

in agricultural extensicn pxogtams at the BPP level, and for inr.reasirl'3

skills in guidance and supervisiCll techniques. This trainiug nF~~;d ccrJ be

fulfilled through in-service and upgradin~ training in Bt,PI? I ijlK, tlnd
,

al-t."'e-job training supervised by the PPS. To meet future dem-md for

higher professialal qualificaticns for the PIM, So. 51 training

.sb~ld be offered.

c. SUbject matter specialist

'!t,e training need is for developing improved canpr~h<.-.nnir..n and

skill in watershed developnent, increased skills in ac~icll rese~r~ht a'ld

increased cx:mprehensioo and skill in extensim progrcun devel"J1lllt.~t end

evaluatial. 'lhe training need can be fulfilled by BLPP and BU\. and by

workshops and seminars by PjWDAS. Future graduate/p:'St groo.wte

training should be offered tI.'1rough in-country as well as fellowship

programs. Ifhis training s1'¥Juld prepare the PPS to nore effect.ively

inaxp%ate a~opriate tachnical packages in extensioo programs and to

provide stratger tec1T1ical sUfP'rt to field t.echnicians.
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3.4.1. Pre-service Training

1. The curricula of craining institutiaw (agricultural high

schools, universities and training centers) should be

adjusted to give DXe attentim to the needs of field

persau1el in watershed dsveloJ;ment. 'lhi.s would include

grreater eaq:hasis a1:

a. upland mixed farming systems

b. basic soil and water CXIlservatiai prQ.etices

c. agricultural extensi01 methcdolcgy

2. Field and classroom ccntact between P3RPUAS staff and

stooents of traininq institutiCllS should te inCI'eased

through class visits to watershed df~vQlc~nt areas und the

use of P3RJ:lDAS staff as guest lecturers for senrlnar3 and

tIOrkshops •

,
3.4.2. In-service Training

l. A OJLll'lt~ive training, pt'ogram for field technicians, key

:fa%mers, professicnal staff, managers and policy makers

similar to that: projected for Citanduy should be develO!=€d

for each watershad area. IkMever; the follOding factors

should be given strcnger emphasis:

a. ¥ey fa.rmers and fiuld perSo.."1'U'1e1 should be in~lved in a

CXJ:1tinual learl1ing process through mre effecti ve UBe

of dema1stration farms and experimental areas as fielc1

laboratories for training purposes. 'this practi\.."S

WO J1d also increase field contact amcn9 field staff,

specialists and researchers, and should' brcnden tl'te

extensicn workers' knowledge of improved practit:-es and

sharpan observatiaJal, practical i111d analytical s.:ills.
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b. As the pre-service curricula are adjusted to Inch1ili~ ~r.~llP.

of the technical subjects presently taught through

in-service programs, DDre attentiC!1 should })c=: given at U1e

projeCt level to field as op£:CJSed to classroom training.

2. A participatory extensim appLoach similar to that USE':.:! in

the Kali Sendang (~ Solo II) pilot area should be useci inT

fcu:mer training. 'Ibis incllXies:

- the use of farmers' meetings to UlOtivdte participt2l1t.s

the J.JS~ of ~traticn plots to ~~ovitie farmers an

opportunity to see and to practice new farming skill~

- the use of farmer actim groups to decide what I'l:act~.r..es

.will be implemented en their individual farms

3.4.3. General

1. '!'he level of formal educatioo for w.."'ltershdC1 de~lo.J.7I'IP.nt stn ff

should be improved. As farmers becane 'better educated c th"~re

will be a need to increase the quality of Iormal educatl·::n at

all levels. 'lhis will also provide incentivoes for field

staff who may otherwise feel themselves to be in a detJd-.~nd

situz- tid;.

2. A tednical cxmnittee sboullj be appointed to develop training

pr~lams fr>r watershed ~evelcpoent persamel and to

ax:»rt"'!.nate training ptCXjlaJlLJ at the Spp, Project, Training

Center, and UnivP-t'sity l€'.~els.

3. Q::nsideratiO'1 should be given to broader involvement of

training institutiOlS in watershed developnent project.s,

especially those instituti01S providing graduate training for

profes8i~1 staff.. Such cx:operatioo ~d not ally promote

graduate study and research activities in the area but would

also previde a chcmnel for feeding field prcblerns into the

program of instructial.
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4. Institutiooal Aspects

4.1 Benefic~{ Particioation

'!his ccncept is clearly implied in the Pancasilu. St,\te Id(;:lJ.l.(':t.jl'

as ~ll as the Basic Policy Guidelin~s (GBtN). Exp2riencc b::th in

Jncknesia and abroad has shc::w1. that unlese tom tllti.l1\3te benE:·ficia.rie~J are

actively involved i.n the planning and irnpleuJentaticn of deve"tcpiient

pt:Ojects, the projects are unlikely to achievp. their goals. Althc:x:r~h the

village (~) remains a viable adn1:inistrative unit, expericnc..--e indicu.tes

that hamlets (dukuh, kampung) have greater viabilit-,i as sccial

organizatialS for effective participatiC2'l in de'lelopmcnt C'ctivit-ies at

the real grassroots level. At village ani lcwer levels, voluntdJ:y

farmers' organizatia'1S are ncn-exiSt~lt. J\s an o.ltematiVf", the Vill~e

Self-Reliance Group (~) seems a viable alternative bUt s1"n.1ld include

nat-fcr:mal leaders and rePre:r;entatives of upland farmers' gro~ i111d

o~"ler farmer interest-groups to facilitate rcpre3cntilticn of p:.~rcei~">(j

needs and mea::.s for their satis£actioo. .

. .
There' is a gap between District Go~t (Kan1pQter~) and the

beneficiar~es• 'ro help bridge this gap it is reec:mnended to activat~ the

l.JIl<Ps at the sub-distriet level (Kecamatan) level and to il'lVOl-..-c the

Rural EXtensiat Centers (~) and Field Extensioo t-.brkers (prJ's) with

the aides (Mantri) of the camat, not a1.ly in planning but also in

implenentatiCZ1.

4.2 .!!!:!!-itutiatal ArranqeDents

'lb achieve beneficia.tY participatiCZ1 as suggest~l above, there

are three management principles which shcuid be cb;erved. Thesr~ are:

i) Decentralized II!l.!M9'ED8'1t: Because of the wide variatioos i.n

agro-climatic zc:aes and Be-loll and inBtitutimal envi~auoents

which characterize Java, a structure which places resp.T1sibUity

and authority at the lower leYels of government is the aUy

pr-dCtical way to manage t::he diverti8 a:nrliti':l1S and specific nt!od~

K.
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of upland tetersheds. ~itiO'1ally, the multiple cl"oiet:·s ;,~~ic11

will become available for the developnent of the-:e areas 1.- ...1e

out a JID"lolithic approach as in the ~sS progcm::l:Ie, and makt:~

local decisim-making an essentl~l ingrErlimt for success.

ii) Ulified Manacre..nent: '!be sea.:nd principle which should 5':l....crn

institutiCl'lal arrangements for TN'atershed developnent flONs

logically fran tJ:te just.ificaticn for df...~trali%ed itimag$:o(·~nr.

If the resp:nsibili ty for watershed developncnt is !'!DSt

ar-propriately placed at provincial or 1~!' lew~ls of

govenunent, officials at those levels need to be vested ~d th

sufficient authority, including effective bujgetury a::nt.rol, to

insure the unified and ccordir.at.(.>tj managerr.€I1t of the various

human, technical and financial resources that are t"P.C{'..iir::':d fer

successful introducticn of improved practi(."'es.. The r.esQC.Jrces

required for Welterobed developuent (e.g., rese?.rcn ~ki.119.

extensim, and credit) reside within several technical

ministries. All of these resources must 00 IOObilized and

allocated in an integrated manner if a sustainable prOCE!SS of.
upland develq::w:nt and watershed exnservaticn is to 00 acr.ie~j.

iii) Budgetary and Credit System FlexibilitY: The final principle

~sEl1tial to the successful executicn of a watershed de....nlcr:ment

program is the need for budgetary and credit systE:llllC; t.hat arc

sufficiently flexible to acex::tlillilLdate the inevitable vari~t.ia1l:i

fOlDld in any effort to intrcxiuce technolo:r.l in diverse

aqro-climatic Z01eS and to farmers wi th varying inco.-oo h.:vels,

sources of employment and attitudes t040ards risk.

'Il'.ese principles are examined in relaticn to t..'1ree O1going

pr03TaJlmSs/projects with the following resulC:a.
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a) NatiOlal ~reali.n9 Programne•

.An examinatim of the organi.:zatioo reveals cerwin weaknes6f:S.

'111e separaticn of the plannlng-supcrvisioo functial and the

implementatiai functicn in ve~ different institutioos ~a~ that ltGlthur

the regicnal government l'X)%' the line agency can eff~tively be held

aca:untable for the results of the prCXJram. '!his institutia-.al

se1-~atia1 also disperses limited skilled man~r between t'!1itn with

overla~i"9 and essentiaLly CXi1;p:ting jurisdicticns.

In sum, plmmi."'lg i.s overly centralized. The separation of

plarming and U:Jplementatia1 in different instltutioos c"U'ld the

predaninance of Ole functional ministty are obstacl~5 to unified

management. '!he use of targets set by central government to dr.ive th€

system and the application of natimally standardized inputs despite

tremendOJS aqrc>-clinatic variatialB even al Java are detrilWntal to both

decentral..izatial and flexible bJdgetinq. Signific:mt institutialal mld

procedural ncdific:atiQ'19 of the present P3RPDAS progt"am are required if .-. "

the managEment principles articulated by the Assessment are to be

effectively applied.

b) Citanduy II £'roject

'lbe Citanduy II project is widely expected to de:JC'lStratc~ M

iuproved awroac:h. By decr~ issued by the Minister of h]riculture, the

£Ulctiat of the P3JU'DAS was augtr.ented and persoonel were sea:rtded fran

various" Directorates General in order to accanplish integrated plantliug

and supervisic:n of all agricultural activi ties in tie watersht."'Ci.

AJ::parently the secux1!nq of persamel fran central agencies, locat UlC!

t:hem in the basin, and suRX>rtinq fr.em with a ministerial clec~·ee has I·:>t

yet 'been ao' *'1iU11ed by the transfer of sufficient authority to make tId::s

system fully effective. Regialal govemment. has b3tzn "!!Sted with the

respcnsibility for expBnsicn of upper watershed activities and hence

eoordinatiO'l between r~ianl government and P3lWnAS
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is essential. lbwever, the formal JreChaniSJrS created our.side t,he regt1Jar

government structure to ensure c::xn:dinaticn have been ineffective.

?reject design gave careful attentiCX'1 to balancin9 the positioos

of t:hr~.'e iJq)lementinq ministries. 'lb acc:awplish this, project acti ....i ties

~" !unded through multiple budgets and CClOrdirw.ting teams were

established at two levels. Ext=erience thus far wi.th t!le Project.

indicates that mechanisms established atr~ide the regular ~\ie.t1'lI:Je"lt

structure, such as the Basin O:x>rdinating Team, are not effective at; .
coordinatiat and inteqraticn of opeI'atialS. SUch mechanisms sc.'er.! tr; l:.P.

mre effective at the natimal level for dealing with p::>licy issues cmd

administrative botUenecJe:s. Further, the funding of Project activltieo

through 24 different budgets has bet:n a major handicap to unified

management 'and timely delivery of inputs and seivic:es. For tlleSe

reasa1S, Project. Cit8nduy is unlikely to provide a cxnvincing unlel of

institutia:aal arrallgBQellts for future replicatiCl1, wt based Q1

experience gained in Citanduy it is }n9s1ble to propose a bett'~,4· system.

c) Jogyakarta~ DBvelopilent Project.,
I

Many of the prcblems msntiam al:x:7Y'e are less so,,-er:e in the

Jcgy.skarta Rural Developaent Project. Management and financial autoority

are clearly lccated in the provincial planning hoard (1lAPPECA): thus

decentrali2tim itl achieved at the provincial level. By vi rtue of

authority given thrcugh Ia~ No. 5/1974 and Presidential Instt'UCticn

27/19WJ, the BAPPmA effectively c::cordinates agencies involved in

implementatia1 through the Agriculture Technical Cevel"'f'lllent Centers and

effectively centrals the entire project b:Aget. 111i8 financial c:x:ntrol

is l\f" .plished through a a.l1801idated bu:!get.

While proolea. are <DiniJDal in this project, this is prcbably a

reflectiat of the small size and tight adIIlinietrative strueturt! of the

special province, and saae doubt must r8lll!lin as to the wider

applicability of the organizatia1&l arrangements.
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4.3 Insti tutlQ'1al and Budgetary RecUlWlEndatialS

'!be experiences to date with the alxwe projects are sufficient

bases fer the following rauwlEndatims:

1. Provinces, districts (kaCupaten) and suCdistriets (k~..cuniltan)

should be re emphasized as the ftmdamental units for tru! ol·9ani~rltic.n of

UIP!l" loIBtershed management in both plaming and iJIplemcntaticn, in l.in~

with the ocncept of decent.alize<l mzmagement advanced by the '-.sSCS::il~-::nt

Team. An alternative, organizing by watershed, is o:nceptually

attractive, yet there are no functicns presently being perfonned in Che

Nati01Al Regreeninq Program or in the ~r wat~rshed t_aupalalt 'of

Project CitaOOlr.i thLlt ooll1]d not be performed equally well at a provincial

or disttict basis.

2. Manaqeaent of waterJhed managauent activi, ties slo1ld be

strengthened through a Presidential Decree that would establish spacial

supervisory lxxlies at tr~ natialal, pr~ial, district, and subdistrict

levels. 'nus is needed to further specify the policy of decentraliz.t'!d

but unifi~ management imrdated in W 5/1974 and l<EPRES 27/19'00 bP.cause

it woold ~uthorize r,pratiaul1 ma:naqement l~r than Kabupaten (Le.,

KBcamatan) and JDBndate an inter-atJerx:y aFPJ=Ol1ch to watC!r~hed d~velcpnent

at all levels of government. see Figure No. 4.3. The c:oordinati:'lg

lxXlies that now exist at the nati01al and provincial levels unc1er the

Natia1al Regr:eeninq l'A.-cgraJD might be utilized, provided t:hcy m:e vested

with sufficient authority. SUCh bodies sbculd be established at la..er

levels as well, and they shculc;1 be strengthEned at all levels through the

PEep _eel Presidential Decree (J<m>PRES). 'lbe prcp:>sErl Presidential ~ee

shaJld wmt these supervisory lxxlies, Plrticularlyat the provincial and

diatrict levels, with sufficient authority to insure mified management

of tetershed deve.1opDent int:erva'1tiQ18 within their jurisdictirn,

including CO'ltrol aver all budget reeow:ces, incluiing trose bu3getary

resources traditi01Ally allocated to technical line agencies.
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3. Watershed ~evelopnent programs require financial arr~geh'l€nts

different fran most of those current~y in use. 'the necessity of. a

fatming systeIIB~ 3I1d the nature of t.lle task which involves

adaptaticns to cx::nditicns at the lowest operatiooal level ilnply that ~

watershfd ptogZaJIl should not be structurerl like JOClBt lNPRES prcqrarn.

M:lst of the INPRES prOftam8 (DATI-I and nATI-IJ: excepted) give too little

discretioo and initiative to the ]0Cft1 l~'el in allocating funds to

particular projects, lccaticns and i teas within qi-.'en types of

expenditure. Flexible bndget:a.r:y procedures at the field level are,
essential to enable local decisiCll""!llC11~ers to effectively resFQ1d to the

inevitable variatims :found in any effort to introduce technolcgy t..'"

varying aglCM:limatic zates and to :farlDers wi t.11 varying inCDle levels,

swrces of e.nployment and attitudes taerd risk. To achieve tlus

b.Xigetary f~exibility, a1e possibility watld be to c..onbine the special

lNP~ Penghijauan end Reboisasi :funds with 1NPRES DM'I-! fi..1nds. By

channeling these funds thrcuJh the "ditetapkan" canpcnent, adequate

flexibility as wel~ as CD'ltrol CX>Uld be achieved. 1£ this cannot he

d:::ne, other NlY8 might be fo.md to increase flexibility such as

:eelaxaticn of taxget setting at the natiauLl leW!l •.
A sea:lld point en this st.ructure of financial systems for

watershed de~t which the TeaJIl feels sln1ld be EIlI'hasized is tJie

need for a \mified bJdgetary eyst.em. ~tiple N1ding channels as in

Project. Cit.arduy have several adverse results. Lack of synchrwizatial

in arrival of financial authorizatiCIUI (DIPs) means late deliveries of

inputs or services and OC'C2'siQ'lal pcetp21emertt of activi ties for an

entire SeaGa1. Additio1ally, thsr8 is no way of eJ12urinq that the

developaent and c::JPm1tiatal <Data of a funeticn is o:mprehensively

covered and no aw is enc:curaged to f'lel an overall &enn of

resp::11Sibility for a particular flnctial when so JMnY agencies are

CXl"ltributing to its running. Above al.l, \.I1ified management is

ineffective if not impossible without financial eattrol, and financial

exntrol can be achieved ally with installatioo of a lnified budyec1.lZY

system I.IUler the direct a::ntrol of a watershed supervisory body.

1
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4. Q:nsiderat ico might be gi \'en to roorganizing th~ r~RFf'..l..s OC":!""lters

in ways that ~..1l.c1 attar:.~ then fi.r::tly to the regic:nal gov~mments.

Ferhape under the general 5uP2rvi:dcn of tl-IC EAPP~ as p-xCl:]plified. in

tile Jc::c::r.ta Project or und~ ti:e I:(;."'W n:\\.-irCi'1J:'..ental 3urea~ (Diro Lingl.ungan

Hidup) that are to be established wit.,in prl1vincial and district

governments. '!be reorganized centers would a::ntinue to receive technical

gt.ddance frcm the Directorate Ge1eral of Refo..-est.atiOl and Land

Rehabilitatioo, Ministry of Forestxy, as well as fran uPlJrcpriate

Directorates General, and the J\gency for Agricultural Research und

Dewlopnent (MRD) within the Ministry of Agriculture.

5. O:nsideratia'1 should 'be given to placing regreening extensiC11

workers (PLPs) under the administrative autlxJrity of the iDplementing

units, the· district level agencies (dinas), with t~hnical guidmce fran

the Research and CevelOfluent }gency, Depa.rt.ment of Agriculture. am the

similar agenc-.1 in the tepL1rtment of ForestIy whP.11 it b:!canes operatiCl'1al •

.
5.1 Planning CDsideratiQ1S

.
Watershed developwa!t is essentially a cUJipcuent element at any

regialal deve1• puent and by its nature is an ex.uJJPle of integrated rural

dgwlopuent. In general a watershed is a well defined !=hysi<%l regial

with natural physical bcu1daries.

. In order to improve the utilizatien of the natural resourcoo and

the prOOUctivity and the stability of the watershed, an integro.ted

dewlopDent plan must be developed based Ql the physical and

enviraunental CXI1ditiaus, i.e., the sustained capability of both land and

water resources.

In the first p,ase, an integrated watershed developnent plan at

the macro level must beo develc:ped based en primary data and inforn-atioo

a'1 the P'JYsical and envirauDl!ntal a:nd1tiaul.
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It is recognized that ,=xio ecaaanic and p:Jlitical aspects ae

likely to be the overriding factors in the final decisioo al macr.o l~md

utilizatial in any -watershed area. Ma.cro plarming sh,.:,uld be carried c:ut

by the Planning Board (~) at provincial and district levels and

must' be followed by mre detailed planning at the sllb-watershed level.

'nt\S level of pla:'1!'1ing sb:Juld be carried out at district and stJb--(1istrict

levels.

Further micro-planning at the operatialal or village level

requires much IIk)re detailed and specific informatia'l. It must be able to

n:spald to the type and level of managecent at the field level. 'Ihi~

planning sb:luld be carried out at sub-district and village levels.

Bas~ Q'l specific guidance frau the NatiO'laI

Q)vernment/~, the planning of any watershed developnent pro:Jra.ll

should be lKlder the directioo of the MPPElY\s I and II, with the

involvement of all line agencies, such as P3RPDAS, Agriculture (Fo:xi

Crc:pJ, Livestock, Estate CrcpJ and Fisheries), Public W:>rks, .etc. '!his

planning pxocess shc::uld CXI'1Sider the pxopc.c:sals and aspiratiQlS geneI:at~
,

by sub-district and village instituticns •

'!he implementatial of a watershed developuent program will

logically fallow the administrative l:xu1daries of province, kabupaten,

kecamatan (ua<P) anclvillage, in accordance with Law No. 5 of 1974

(Autalany of Provincial GavernJlent). In many cases the boundaries of the

kecamatan coincide with the physical boundaries of sub-watershed uni ts.

o '1lle Minister of State for lbpulatim am Ehviraunent, MPi'alAS,

cud the Ministry of I-bne Affairs (including pl"Ovincial gowrnule1lts) all

have very important roles in coordinating the planning, implementatim

and mcni.toring/evaluatia1 of watershed deYelq::ment programs and also the

maintenance of ostable ecosyst.ems and ptcxhJctivity of the upper watershed

regiQl8.
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'nle line Ministries directly or indirectly axtcemdd wi t)l the

Ml~er8hed develq:ttd1t program (that is to say ta"'1e Hinistry of

Agriculture, Ministry of Forestry, Ministl.y of Public Works, f.4J.nistry of

Finance), as \\ell as all line agEl'lCies in the provinc~al government, 1l111St

be directly invol':ed in the design and implementatial of the program.

Inproved and better management fraD the natialal level Uu-ough t.'1e

provincial level to icecamatan and desa levels must be developed and

entxxUed in a Presidential Decree.

5.2 Technical O::nsiderations

.
'I11e dew). '1etent and applicatiaa of a farming systP.mS approach is

central to the successful executiQ'1 of uEPer watershed develor.ment

pro;rams. 'lbe alternative packages of technology must be aRJropriate to

the physical and socia ecasanic cx:nditioos at the micro lewl. A farming

system apprOach eabraces very CCIlPlex issues because of the suhsistenc.."e

level of farmers and their very lidted reSources.

'll1e role of research and developae1t by the Agency for
,

Agricultural Research Developoent (AARD) and other research inst.i.tutk.ns

for the qeneratic:n of agmJpriate technology (cudfUlents or CX1Ipletp.

packages of technology) at representative field laboratories, and also

provisial of base line data, is very important. '!he assembled packages

of tecJ1nolcgy must be further verified by m-farm trials, and finally

must be dem::lnstrated lI1der actual field CXI1ditims through demcnst~atial

farms with active participatias of the c:aJII1Ilnity and representative

farmers.

'l'he activa participatioo of farJner$/beneficiaries is wry

import.ant for the success of any watershed developnent and managt!!'llE:rlt

pmgru.
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Because of the carplexity of training needs for watershed

developnent staff and the need frJr unified programs of inst.ructial, a

tectnical a:::.amittee (ccordinateri by tlle" Agency for A,gricultural

Education, Training and Extensial/ME'm) should be agx>inted to

a:ordinate training activities in this area.

Instituti01al arrangements sbJuld be made' to involve a brooder

range of miversity staff and graduate students in \o8tershed

dewlq;.men.t. This would increase research and graduate atlXties at .;

watershed prc:blems and fee3-back field informatial into educatiO'lal

pr:ograms.

~ field laboratory prc:p:JSoo li'lder the technical ser:tiO'1 should

be used by extensial perSO'lne1 as a teaching-learning laboratory for

field workers.

5.4 Institutional Aspects

Since watershed dewlopoent is a multidisciplinary and cross

sectoral process, it is essential that &magement systems fran tne
natiQ1.:U to the provincial, Jcabupetten and 1cecamatan levels should be

established by PresidEntial Decree. 'll1e administrative thit (province,

kabupaten, kecamatan) sha.tld be 9i'Yen the autbJri ty and respcnsibili ty

for lDIU1a9ement of watershed developDent, both with respect to planning·

and implementation.

Doc. t 2733A.
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Figure 4.3
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