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of the
 
CQO 
 eLite Report of the Watershed Assessment Team 

1. Introducticui 

1.1 General 

The Teem, cxmiposed of 8 Indonesian members and 8 expatriate 
members, worked together from 28 March to 7 May, 1983 to assess the 
present state of watershed management in Java through a stud3y of 
cxmpleted and cngoing projects. These pr-ojects included: te Naticnal 
Regreening Program, the Brantas River Basin Project, MAQthe 5o0 1 ;and 
II Projectse the Yogyakarta Rural Development ProjecL, and the Citzuiduy I 
(Panawangan) and II Watershed Project. Field visits were paid L,- ci I Lhe 
above areas to assess the content, structure, operaticn, constraInts and 
impact of the different progranmnes and projects. As a result of this 
exposure the team made an cbjective assessment of the situtticn ixi Java 
and offers the following suggesticns to Government to relieve WMit it 

cuinsiders to be the major weaknesses in the present ambitious effort to 
reduce soil and water degradation and increase the productivity of utq]nd 
watersheds, particularly on Java. 

1.2 Prcblem Definition 

The basic problem is cuie of too many people being cxxxcentzaterl n 
tco small a land base, with the situation in Yogyakarta and Central Java 
being relatively worse than that in East and West Java. As populat.icn 
pressures increase, cultivaticti has been pushed further up th' iii]sides 
thus bringing steep slopes and vulnerable land untder sedentary 
cultivaticn with caisequent massive increases in erosicn. Erosicn rates 
in the Solo basin from sedentary rainfed cultivatioi with no 
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ccIrervaticn measures range frcm 3 to 5 mm/yeax on land up to 51, slope to 
23 to 38 =/year On steep IMld of over 50% slope. These rates of soil 
degradation in Solo are typicaL of the prevailing conditions fouind in aII 
of Java's major watersheds. Viewed against the natural rate of soil 
formaticn of about 1 tna/year, these rates are alarming. 

Land at present under upland rainfed cultivation in Java can be
 
divided into 4 categories:
 

i) 	Moderate sopes_ Iato 50% sl2o%
.e)with good uoil depth: 116s 
class of land is estimated to cover scme 1.8 millicsi
 
hectares. 
Te 	i-ain cx' eixts of a technoloxy package for
 
this land class, which will result in incyeasitig
 
productivity and iriproving ecological 
 tabil]itV, already
 
exists and is being extended cn a limited sbasis. Work 
remains to be done in fine-tning the package to make t 
more site-responsive. 

ii) Steep slopes (over 50% slope) with mcxlerate to deep,soil.s: 
This class of land is estimated to cover scmc: 425,500 
hectares. At presit the technology base is izade.utei.y 
developed. Sane prmaising technology dcx-s exist bti . 
requires extensive field test:inig undor: Javznese crnditions 
before being widely reccmmended. 

iii) 	Steep slopes withpoor soil: This class of land is 
estimated to cover somne 863,500 hectares cn Jdva and shruld 
be under a permanent vegetatin cover. This does riot 
necessarily mean forest trees; fruit, spice or fodder trees 
would be equally suitable and could be combined with 	grass 
in a 	silvi-pasture system. Much more work is reqaired in 
this 	area to develop suitable technology packages for
 

widespread use.
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iv) Critical land which isso degraded as to be unable to 
sustain even aubsist-,nce farming: This class of .and wis 
estimated in 1980 to cover approximately 1,0 million 
hectares. It is estimata that critical land is increasing 
by 200,000 hectares per year while the Regreening Program 
reclaims some 125,000 hectares per year. Even after 
rehabilitation, steep land should rot be retuned to annual 
cultivaticn. 

A ccnsiderable amount of technology for dealing withi the first 
two land classes is in place but additional applied field research is 
needed to adapt it to local conditins, both physical and socio-ecxicnic 
in Java. While additicnal applied research is necessary and desirable 
for these land classes, the central prcblem c1nfronting the governn~mt is 
the need to develop effective institutional structures to facilitate the 
diseminaticn of available technology. 

Steep slopes with poor soil should be under same form of 
permanent vegetation cover, but this does not necessarily imply a forest 
tree cover. Silvi-pasture with fruit trees, o 
a plantation crop (e.g., 
coffee) initially or permanently under shade trees, are possibilities 
which should be investigated. A vast area of applied research is open
 
here.
 

With respect to the fourth class, even thxugh such land can be 
rehabilitated, it is clear that these steep and highly eroded lands 
should not be returned to sedentary cultivation after rehabilitation. 
This poses the prcblem of what to do with the people presently ocJpying 
these lands; it wxtld seem they should be given the highest priority for 
transmigratin. 
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The long-term soluticns to the problem of increasing population 
pressure and cxnecamitant over-use of land are seen as: 

- f-mily planning, 

- transmigratin, 

- the creation of additional off-farn employnient, 
- increasing the productivity of the land within an 

ecologically stable system coupled witli afforestaticon or 
reforestation of sites aisuitable for agriculture. 

The govenunent has accorded high priority to both family planning 
and trarisiigratiax and is making excellent procjr' ss. Withini tlie 
framework of tbe up-coing Fourth Weve.oi-ment Plan, much greiter 
attention should be given to developing strategies and piroqrnis to 
promxote off-farm emplymenc xnd to inc--iAse the profict vi ty and 
ecolgical stability of the nation's uplaud vesources. MIe Watershed 
Assessment Team wat., tasked with assessing present cx-Aditions and offering 
constructive suggestions for improvement in this latter area of priority 
concern. 

1.3 Main Issues 

The main issues which the team ad.dresseO fell into: teclinical 
considerations, hu.an resources development, arid institutional alpects, 
each of which is sumuuarized below.
 

2, Technical and Economic Considerations 

2.1 Farming Systens Aproach 

The main theme central to the development of upland agricultu~re
 
in any watershed is the need to adopt a farming system approach. 7n it.s 
apiplicaticn to Java, ale farling system ajpprc.acn c-nsists of a 1.ackar.e of 
technology Mich generally _xritains five cc.Ipcnents. Ihese are: soil 
and water ocrservaticon, cropping systems, livestock, forestry and tree 
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crops, and economic evaluation. Inland fisheries is another important
 
cMPIent of the farming system in some areas of Java and .should b
incliuded wherever the environmental and water resource coditics
 
permit. 
 In turn, each of these coupon-en s Acs.ists of a Inumbcr of
 
elemjents. In 
 any given area the aupropriatc fazminq system will dep:cnd 
on the local site conditions and the aspiratixls of individua] falrmers,. 
While mucl work remains to be done in fine-tuning the cnntr 
elements to make them more site-specific, :it is ccrsider]e that, in
general, sufff icient knowledge exists on the major xfnpcs-ents to erable 

them to be assembled into effectivo farming systems alp.icab..-: to
 
Cxinditiais mn Java and reccumnended for ad.option by 
farmers. 

2.2 So and Water (Cservaticn O2 i t 

In the soil and water wirszrvatic. ient, the lack of an 
adequate system of land suitability classification in w4ich the optimum 
use of land can be based is Eetan as limiting. The Team, also Ecciui.,3..d cn 
the different o-xservaticn practices iwhich btheare a .ailablc to irAke 

point that the present exclusive foous ca. 
 bench terracing, ce ."iaflyi 
the Regreening Progr.mme, should be c nplemented with the introduction rjf
other simpler and hence cheaper measures on scne sites. In crW.--ider i -g
suIidies as an incentive to implementation, the vicw is cndrse .(:h-,
 
subsidies for the c.nstriiction of .ccnservaticn .asures, suc.h as
 
terraces, 
 are fully justified. Thformatin wid researchi results 
generated through universities and other institut-cins does not always 
reach the field, and in the opposite direction, feed-back frz the field 
of.prblems requiring solution is also slow. Regiular seminars are 
su.g (--sted as a way to improve cimiuications. There is also a need for 
more cciservaticn oriented reseurch, including basic resealch to c. pi..e 
and analyze data on rainfall, run-off and soil Ls, and applied and 
cn-fa.-m rest-arch on alternative conservatio, measures and their efiects, 
and to validate such work under farm caiditions. 

On the questicn of the siting of check dams, it is recamnended 
tit professional assistanct be obtained frorm engineers -A the Public 
Works line Agencies. 
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2.3 Cropping Systers Q 
 ent
 

In considering the cr,zing systems cxmxnent, the Team noted 
that a considerable technological base has been developed by the Solo I
 
and Panawangan projects and from other work in Javw'. and that this
 
techmology can be directly transferred to new target areas th(reby

enabling these projects to concentrate "i implementation and exqp-ansion.

The Team stressed, hcwever, that 
field based, site specific applied

research support frcm universities and institutes 
is insufficient to deal 
with problems and constraints encountered in adapting the gene;:al

technology package to specific site ccr 
itions. Rather than slow down
 
implementation, it is recommended 
 to accelerate on-site research to ill
gapS in the technology. A series of "field-laboratories" Where such work 
can be undertaken should be established on sites which ate representative

of the main aqro-ecological xcnes in Java. Further, it is imperative that 
a workable scheme for the production and distributizi of seeds and 
planting materials be implemented as soon as possible.
 

2.4 Livestock Cpoinent 

t5nder the livestock component, the Team stressed the importtnt

contribution animals can be make to the overall viability of the farming 
system. In fact, for farmers with minimal land holdings, livestock
 
offers not only supplemental employment opportuities but s')uld be 
explored as a first source of income, particularly in areas of low soil
 
fertility. 
The present focus is on sheep and goats; other livestock
 
should be considered in relation to local conditions, as should
 
ccmbinaeticos of different animals. Grass testing should continue, but on 
a wider base and mor emphasis should be placed on trees and shrubs as
 
sources of fodder. 
Finally, better marketing facilities for livestock
 
should be encotuaged; all too frequently local markets are dominated by
 
one or two traders who dictate prices.
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2.5S Forestry and Tfree CrcMu 2Mxnrent 

The Team's analysis of the forestry ccvpment indicates that tree 

planting programmes on steep slopes can be successfully developed but 

that the majority of upland farmers who have limited land grow only fcd 

crops, regardless of slcpe conditicns. A range of opticns, iuitable to 

local cnnditions, should be developed and offered to the farwers,. 

Suggestiortf. enzusize the introdtiction of fruit trees or spice trees 

instead of forest species or dual. purpose species such as euc.aena ior 

both fodder and wood production. These could be grown in association 

with grass under a silvi-pasture system. Thbis latter impliems tbe 

incorporaticn of a livestock component into the farming system. Another 

leguminous tree, Glyricidia, own be managed on a 3-year coppice rotation 

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

hectare. More applied research is needed to develop upland fanning 

systems on steep land which incorporate tree crops which are both 

technically sound and socially acceptable. 

2.6 Economic Evaluation 22W2Exent 

An examination of this ozamxxient shows that the adoption of 

improved cropping systems on terraced land of less than 50% slope and 

under demonstration plot conditions significantly incr,-ases both 

employment and retrnms to labour. Net farm income increased per year 

from two to six times the pre-development level, depending an the site. 

By including an animal component in the system the net returns would be 

further increased. A cautionary note is introduced to underline that all 

components are interdependent an'I if one breaks down, the incentive to 

adopt associated omplementary elements will be reduced. The main lesscri 

here for site managers is that the system recummended to any farmer must 

be in accordance with the ability of that farmer to manage that system. 

Special training in this area is required by site planners and 

implew-tors. 
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QzTared to the lowlands, upland agriculture has received vtin i ial 
assistance by way of irrigaticn infrastructure, extension services, 
credit programmes, road building, and finally research to improve 
productivity. In consequence, upland farmers have lower yields and are 
poorer than their lowland counterparts. Beneficiaries of upland 
developerit will be not only the farmers directly affected, but include, 
as well, the downstream farmers who benefit from reduced flooding, 
Improved water Qmulity, ard reduced siltation of reservoirs and cnils. 
Just as lowland farmers are not expected to pay the cost of irrigatic 
infrastructure works, equity considerations suggest tat the 
subsidization of uplayid infratructural development (terraces, etc.) is 
appropriate and should be considered as an income transfer from urban and 
rural lowland populaticrs to rural upland populations, who will not in 
any case capture on-site all the diverge stream of benefits which are 
generated by the development works. 

On the questicn of credit, poor farmers with limited resources 
will be unable to adopt the improved technolcgy witlout the-provisicn of 
ncn-collateral credit. The absence of an institutionalized credit 
program for Upland households comstitutes a major ccnstraint to broad 
based diffusicn of upland conservation and productivity increasing 
technology. As the reccmmended packages are ecnomically attractive, 
production credit should be made available withynt subsidization. 
Repayment schedules should reflect the time_ period required to obtain the. 
expected income from the. investme.t. 

Projects should be designed to facilitate the evaluation of their 
impact,wh1ich will help in modifying and improving delivery systems. 
Special efforts should be made to mrnitor r-)fly adopters of a technology 
package (a farming system) and to incorporate the lessens learned into 
the evolving programme so as to accelerate expansion. 

2.7 Main Recmmendatiats to Relieve onstraints 

Recomendations are back-referenced to the original section of 
the Suiwnary in which they were made. 
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Farming Systems 2.1-I: Fine-tunning of the components and
 
elements to make them movre respcnsive to local site conditicns is
 
required. 
This can be accomplished through the establishment of "field
 
laboratories" in representative agro-climatic zones.
 

Soil Qnservaticn 2.2-1: 
No system of Land Suitability
 
Claqsificaticn has been evolved on which field-level decisicna regarding
 
optimum land-use can be based. 
A suitable classification system should
 
agreed to and made operaticral.
 

-2 In the Regreening Program excessive
 
importance appears to have been given to bench terracing at the expense
 
of other simpler treatments which are appropriate to certain classes of
 
land and lnd-use. 

-3 Subsidies for the construction of
 
conservation measures are justified.
 

-4 The two-way exchange of informatin between
 
univers.ties and other Research Institutes and the field, and in the
 
opposite direction of problems needing solution from the field, could be
 

improved.
 

-5 There is a need for more research, both 
basic and applied; the latter at "field laboratories" and on-farm _tes.
 

Cropping System 2.3-1: 
 The lack of adequate research support to solve 
problems encountered during the implementation of projects and programnes 
is emphasized. Rather than slow down implementation, it is recommended 
that applied research activities in suitable field laboratories should be 
accelerated. 

23-2 There is
an urgent need to establish a workable 
system for the production of seeds and planting materials. 

Livestock 2.4-1t 
 For owners or tenants with minimal land holdings,
 
livestock should be explored as a first source of income.
 

-2 The present focus is on sheep and goats but other
 
animals should be 
considered as well, as should ocmbinations of different
 
animals.
 

\1
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-3 Grass testing shoald continue and be expanded to 
include fodder trees and shrubs. 

-4 Better marketing facilities for livestock are 
required. 

Fbrestry 2.5 -1: A range of forest tree species and tree crop 
species suitable to different conditions should be prepared aid offered 
to the farmer occupying steep land. 

-2 Dual-purpose species such as Leucaena for the 
production of both fodder and ,xxd should be used more widely. 

-3 14ore applied research is needed to develop systems 
incorporating tree crops ai steep land. 

Ecxnomics 2.6-1: Development works cn upland sites (terracing, etc.) 
should be subsidized in the same way as irrigation structures Lri lewland 
sites are subsidized (i.e., in neither case are the beneficiaries 
required exclusively to bear the cost of the structures). 

-2 The absence of a viable credit progrzin to suPpoit 
upland households cnastitutec a serious cmstraint to the rapid diffusion 
of ecologically sound and productivity increasing technologies.
 
Ncnr-collateral credit should be provided to subsistence faruers with 
limited resources; otherwise they will not be able to avail themselves of 
improved technology packages. Repayment schedules mUst reflect the time 
period required to cbtain the expected inccme fron the investment. 

-3 Subsistence farmers require the annual provisiczi of 
production credit, but as the recrimended technical packages are
 
eocranlally attractive, no subsidy element is required. 

-4 Projects should be designed in such a way that their 
impact can be measured and any modifications to improve acceptance and 
delivery systems incorporated. 



3. 	 Man and raining ,Rluireamt8 

3.1. Introduction 

The wide range of social, ecxncmic and technical factors involved 
in the developnent and inplementation of programs for atershed 
improvement demnd that manpoer for these programs represent a wide 
range of knowledge, experience and Not only mustskills. disciplines 
such as soil and water conservatin, upland farming systems, forestty, 
aninial acience, agriculture ecc6mics and rural sociology be represented, 

abut they must be integrated in ooherent plan of action of educatici,, 
research and extension. The following discussici addresses the training 
needs for farmers, field technicians and professional staff. 

3.2. Potential For Meeting Manpower Needs 

In a proram expansion such as the cne being projected for 
watershed development, it is inportant that the potential supply of 
manpLoer for program expansion be ccnsidered. Studies of educational 
trends and existing manpower studies indicate that needs for priority 
programs in agriculture can be met during the coming decade. The 
following comments are relevant to this point. 

3.2.1. Technician level manpower 

a. 	 The govermient of Indonesia and donor agencies are making a 
concerted effort to improve the output of agricultural high 
schools. This includes programs to train teachers ond to develop 
facilities. 

b. 	 Universities are develcping a number of diploma (So) program 
courses "o to meetdemand" critical needs. This acl-ivity is 
expected to grow i. .1idly in the next decade. 

c. Revised World Bank estimates show only a 3% demand/supply gap 
given a total demand of 146,300 middle level technicians by the 
end of the Fourth Development Plan. 
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3.2.2 -Professional Level Mnw 

a. 	 The student body (S1 ) of 52 agro-canple. faculties in 
Indcnesia haL. been expanding at a rate of 23%/anntmn during 
the past decade and is projected to ccntinue to grow at rates 
of 8-10%/annum, 

b. 	 The number of graduate (S2 , S3 ) students in agriculture 

arKI envircimvmital studies has grown from less than 100 in 
1975 to approximately 1000 in 1983. 

c. 	 World Bank estimates show a positive balance in the supply of 
professicnal level graduates by the end of the Fourth 
Developuent Plan. 

3.2.3. General Cbmment 

World Bank estimatev reflect rapid growth in middle level 
technicians between 1981/B2 and 1988/89, follows;as 


Forestry - 320%
 

Estate Crops - 240%
 

Livestock - 200%
 
Food Crops - 166% 

These are areas which will play an important role in wutershed 
development. 

3.3. Training Needs 

In additicn to specific subject matter deficiencies, the Team has 
identifled j problem areas which relate, at least in part, to manpower 
and training. They are: 

- Too little input of farmers into the technical packages
 
-	 Lack of adaptation of technical packages to local needs 
- Too little flexibility in the technical package at the field 

level 
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Training plans developed by the watershed developent projects 

visited should be adequate to overcome technical deficiencies oi t.,) 

field staff; however, they are not yet achieving the desired resu)ts. 

The training target groups for the developnent and imlementation 

of watershed improvement activities are the farm families, key farme rs, 
field level technicians (PPL's and P-P's at the village unit level), 

middle level extension oorkers (PPM's at the Rural Extensitn Center ([PP) 

level), subject matter specialists (PPSs at District Agricull:ural 

Services and watershed sub-centers. Training is also ne-ded fox 
technical staff of related services at sub-istrict, distrif't and 

provincial level.
 

3.3.1. Farm Families
 

The training need is to increase skills in integrated upland 

farming systems. The approach of the training should be group learning 

based' c learning by doing. A group of farmers have a greater 

opportunity to solve their problems by working together on a 

dem~istration farm supervised by field level techuiclans. Ln this 
ccnnecticn, the role of key farmers who are early adopters and who s'orve 

as leaders and organizers is very important. Fmbphsis should be 
continued to implement this basic cncept of training which involves the 

farmer in the decision making process needed to select and apply 

appropriate practices.
 

3.3.2. Extension Vbrkers
 

a. Field level technicians
 

The training need is for increased comprehension and skill in 

upland farming systems, increased skill in comunications, and increased 
leadership capability. This can be achieved through revisicn/improvemcrit 

of curriculum and teaching methodology in SPPs (Agricultural Schnol3 for 

Develojent), SrMTPs (Secondary Agricultural Vocational Scxools), fL41-P 

(Agricultural In-Service Training Centers), and BLK (Forestry Training
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Centers). Subject matter cn upland farming sys*Lems, soil and wateo

onservaticn, social comunication, and agricultLral extensicnxi shl 
included in the curriculim. Teaching methodology should plarCe epi: 

, ".on adult education. The use of a field laboratory is also very i . po a.nt 

in reinforcing skills in the technical as well az in the sxc.i ,- fi Ofh. 
In order to meet the demand for field level tochnicians with higher 

qulificaticns, diplcm progrmas s1nu!Ld i ) initiate;d for field 

persorel. These training programs shwIuld be designed to in:prvNx 

technical knowledge and sharpen cbervati*nal skills of the extl:sic 

workers. 

b. Middle level extension workers 

The training need is for developing skills inmamagmerit (M.B.O., 

prcductivity, motivatirrn, leadership), for increasing cmorehcnsion and 

an-lyticJI skills needed to incorporate problems of watershed nnaagem:int 

in agricultural extension programs at the BPP level, and for inrcrezsiiu9 

skills in guidance and supervision techniquos. This trainig ri-, can Ie 

fulfilled through in-service and upgrading training in RILPP , BUK, uid 

on-Lhe-job training supervised by the PPS. 'Tb meet future denmrn for 
higher professional qualificatic-As for the PPM, So , S]. training 

s] uld he offered. 

c. S _)m.atter specialist 

The training need is for developing improved ccnprdhinn'i.on andK 

skill in watershed developnent, increased skills in act:icr rese;.chb and 

increased comprehension and skill in extension prcqrani develo-ment and 
evaluaticn. The training need can be fulfilled by BILPP and RLK and by 

workshops and semiwars by P3RPDAS. Futu-e graduate/pest grocimate 

training should be offered through in-crxuntry as well as fellcwship 

progrAms. This training si-ould prepare the PPS to more effectively 
incorpxorate appropriate technir-l packages in extension prograins and to 

provide strnger tec1inical support to field techmicians. 

http:ccnprdhinn'i.on
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3.4. RexlmaeLdaticrns
 

3.4.1. 	 re-service raiking 

1. 	 The curricula of training instituticois (agricultural high 
schools, universities and training centers) should be 
adjusted to give more attention to the needs of field 
perscnnel in watershed developmnt. This would includle 
greater emphasis Cn: 

a. 	upland mixed farming systems
 
b. basic soil and iater ocnservation practices 

c. 	 agricultural extension metodolcgy 

2. 	 Field and classroyn ccitact betwen P3RPUNS staff arid 
students of training institutions souli be incLeased 
through class visits to watershLd develcaeiont areas and the 
ruse of P3RPDAS staff as guest lecturers for se..nars and 

workshops. 

3.4.2. 	In-service Training
 

1. A ccorehensive training program for field technicians, key 
farmers, professicnal staff, maagers and policy makers 
similar to that projected for Citarduy should be developed 
for each watershed area. Ilkqever, the follci.ing factors 

should be given strcriger emphasis: 

a. 	Key farmers and field perzcnnei should be inwolved in a 
cm-tinual leamring process through more effective use 
of demonstration farms and experi.ental areas as field 
laboratories for training purposes. This practice
 

would also increase field ocntact among field staff. 
specialists and researchers, and should brolen the 
extensicri workers' knowledge of improved practitms and 
sharen observatical, practical and analytical skills. 
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b. As the pre-service curricula are adjusted to I nclu c:-scwk.e 
of the technical subjects presently tauyjht tbrouqh 
in-service programs, more atte-ticn sheuld I.R.given at. ;he 
project level to field as oppcsed to classroo.m trailiing, 

2. A participatory extension approach similar to that Lusbi in 
the Kali Sendang (PAO Solo II) pilot area should Ix usecd [,r 
farmer training. This includes: 

- the use of farmers' meetings to motivate participrvnts 
- the use of dmcinstration plots to provide farmers an 

opporturiity to see and to practice new farming skills 
- the use of farmer action grcmps to decide what l:ract-ices 

will be implemented cn their individual farms 

3.4.3. General
 

I. The level of formal education for watershed develoRiKnnt staft 
should be improved. As farmers be-come bet ter educatexJ, thre 
will be a need to increase the quality of formal educat.,vw et 
all levels. This will also provide incentives for field 
staff who may otherwise feel themselves to be in ;i dea'--nd 
situation.
 

2. A technical committee should be a,.qinted to develop training 
programs for watershed develorent perscnnel and to
 
coordinate training programs at the SPP, Project, Training
 
Center, and University levels.
 

3. Qrinsideraticn should be given to broader involvement of
 
training institutions in watershed develolnent projects,
 
especially those institutions providing graduate training for 
professional staff. Such coop2eration Would not only proTTote 
graduate study and research activities in the area but would
 
also provide a charnnel for feading field problems into the
 
program of instruction.
 



4. Institutional Aspects
 

4.1. Beteficiary Particiation 

This concept is clearly implied in the Panc-sila State .dcyy
 
as well as the Basic tlicy Guidelines (GCTh). Fxperience t:Lh 
in 
Trndkesia and abroad has shotw thbat unless t3he ultitife - --ae':-
actively involved in tie planning and Wirpleuletati-ri ot dekeiopi'ent

projects, the projects unlikely to achieve
are their gca].s. Altrxtgih Lhe 
village (desa) rerains a viable administraLive Luit, expevri e -indicate:;n 

that haimlets (dukuh, a)ki have greater -iabiiity as secial
 
organizatiiis for effective participaitirn in devrelopfn.nt: ectivi-i es at
the real grassroots level. 
 At village ari loner levels, voh.mt,.aiy

farmers' organizaticns are ncn-existeit. As 
 F.nal.Jternative, the Village
Self-Reliance Group ( MD) seenms a viable alternative but Should inlclude
 
lcn-formal. leaders 
and represaentatives of tpland famers' urout ,az ii 
other farmer interest-groups to facilitate represontatirm of p.rceived 
needs and means for their satisfaction. 

There is a gap between District overrunent (1KaJ t and theiL)
beneficiaries. To help bridge this gap it is recotanded to activate the 
UtKPs at the sub-district level (Kecamatan) level and to involve the 
Rural Extension Centers (BPPs) and Field Extension Workers (IP's) with
 
the aides (Mantri) of the CO.mat, not only in planning but also in 
implementation. 

4.2 '.nstituticnal Arrangements 

To achieve beneficiary participation as suggested above, there 
are three management principles which should be observed. These are: 

i) Decentralized na g rent: Because of the wide variati(ns in 
agro-climatic zones and social. and institutional etivirozments 
which characterize Java, a striicture which p.aces resi.vnsibi.h.Ity 
and authority at the laier levels of government is the only
practical way to manage the diverse criditins and specific needs 

http:devrelopfn.nt
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of upland watersheds. Additionally, the multiple choices wlhich 

will become available for the develop.Ant of these areas Lkle 

out a monolithic approach in the IS and ma]kesas BI3 progrrune, 

local decisin-making an essential ingredient for success. 

ii) Unified Management: T1he second principle which should govern 

institutional arrangements for watershed development flows 

logically frcm the justification for decentralized munagemeot. 

If the responsibility for watershed developncmt is osft 

appropriately placed at provincial or lower levels of 

govenument, officials at those levels neex to be vested with 

sufficient authority, including effective bugetary rontrol, to 

insure the unified and coordinated managenmnt of the various 

human, technical and financial resources thlat are r-ecpjircd fnr 
successful introducticti of improved practices. The reiources 

required for waterohed development (e.g., research skills, 
extension, and credit) reside within several technical 

ministries. All of these resources must. -e mc.ilized 'ard 

allocated in an integrated mnner if a sustainable process of 

upland development and %-tershedccnservation is to be achieved. 

iii) Budgetary and Credit System Flexibilit_: The final priniple 

essential to the successful execution of a watershed develcmt 

program is the need for budgetary and credit systms that are 

Sufficiently fiexible to acrcxmnodate the inevitable variiiti(xis 

found in any effort to introduce technolcgy in diverse 

agro-climatic zones and to farmers with varying income levels, 

sources of employment and attitudes towards risk. 

These principles are examined in relatin to three ngoing 
programnses/rojects with the following results. 
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a) National Regreening Programme.
 

An ex-aination of the organization reveals certain wealnesses. 

The separation of the plming-supervision fumction and the 
impleTmetaticti functicen In very different instituticns iwans thatt neither 
the regional government nor the line agency can effectively be held 

accountable for the results of the program. qhis institutic-at 
selwratiii also disperses limited skilled manpower between t'nits with 

overlappjing and essentially corqetjng jurisdictic-ris. 

In sum, planning is overly eentralize<. The separation of 

planning and implementatian in different institutions and the 

predcmninance of one functional ministry are obstacles to imified 
tmanagemient. The use of targets set Iv , central qovennient to drive the 
system and the application of naticnally stand;u-di-&ed inputs despite 
tremendous agro-climatic variaticris even cn ava are detriiw ntal to both 
decentralization arid flexible budgeting. Significant institutinal and 
procedural modificatiais of the presait P3RPDAS program arc reqiired if 
the management principles articulated by the Assessmait are to be 
effectively applied. 

b) Citanduy II Project 

The Citanduy II project is widely expected to demcnstrat. an 

imroved approach. By decree issued by the Minister of Agriculture, the 
function of the P3RPDAS was augmented and personnel were secYdew frr-m 
various Directorates General in order to accmplish integrated plarning 
and supervision of all agricul.tiural activ ties in the watershed. 
Apparently the seecnding of perscnnel frc-n central agencies, locating 

themu in the basin, and supporting them with a ministerial decree has not 
yet been accozmianied by the transfer of iutfi~cicit authority to make tiUis 
system fully uffective. Regicxial goveriment has .en vested with the 

responsibility for expansico of upper watershedi activities and hence 
coordinaticn between rL-gional government and P3M]PAS 
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is essential. Hwever, the formal mechanism created outside the regular 
government structure to ensure coordination have been ineffective. 

Project design gave carefui attention to balancing the positions
of three implementing ministries. To acrxoplish this, project activities 
were flnded through multiple budgets and coordinating teams were 
established at two levels. Experience thus far with the Project
 
indicates that mechanisms established outside the regular government

structure, such 
as the Basin Coordinating %ean, are not effective at
 
coordinaticn and integration of operations. 
 Such mechanismts saeml to Le 
more effective at the national level for dealing with policy issues and 
administrative bottlenecks. Further, the funding of Project activities
 
through 24 diffezent budgets has been 
a major handicap to unified
 
management and timely delivery of Inputs and 
 services. For these
 
reasons, Project Citanduy is 
 unlikely to provide a oonvincing model of
 
institutional arrangeents 
 for future replication, but based on 
experience gained in Citanduy it is possible to propose a better system. 

c) Jogyakarta Raral Developaent Project 

Many of the problems mentioned above are less severe in the 
Jogylakarta Rural Development Project. Management and financial authority 
are clearly located in the provincial pla1ning board ,I3APP.EE) ; thus 
decentralization is achieved at the provincial level. By virtue of 
authority given through Law No. 5/1974 and Presidential Instruction 
27/1980, the BAPPEDA effectively coordinates agencies involved in 
inplementatioi through the Agriculture Technical Develoqtnent Centers and 
effectively controls the entire project L dget. "This financial control 
is accomplished through a consolidated budet. 

While problems are minimal in this project, this is probably a 
reflection of the small size and tight administrative structure of the 
special province, and same doubt must remain as to the wider 
applicability of the organizaticnal arrangements.
 

http:I3APP.EE
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4.3 Institutional and BuAqeT- .a-Reccmnendaticns 

The experiences to date with the above projects are sufficient 
bases for the following recamendaticns: 

1. Provinces, districts (kabupaten) and subdistricts (kecamAtan) 
should be re-emnasized as the fundamental units for the organizaticn of 
upper watershed management in both planning and implementaticn, in line 
with the concept of decentralized management advanced by the A-ssesswnt 
Team. An alternative, urganizing by watershed, is conceptually 
attractive, yet there are ro functions presently being performed in the
 
National Regreening Program or in the upper watershed caupcrient of 
Project Citanduy that could not be performed equally well on a provincial 
or district basis. 

2. Matiagement of watershed management activities should be 
strengthened thr ugh a Presidential Decree that would establish special 
supervisory bodies at the naticnal, provincial, district, and subdisLrict 
levels. 
This is needed to further specify the policy of decentralized 
but unified management mandated in UU 5/1974 and KEPRFS 27/1990 becamse
 
it would authorize operaticnal management lower than Kabupaten (i.e., 
Kecamatan) and mandate an inter-agency approach to watershed develepment 
at all levels of government. See Figure No. 4.3. The coordinating
 
bodies that now exist at the national and provincial levels tuder the 
Natiral Regreening Program might be utilized, provided they are vested 
with sufficient authority. Such bodies should be established at lowr 
levels as well, and they should be strengthened at all levels through the 
proposed Presidential Decree (KEPPWS). Mhe proposed Presidential Decree 
shxid vest these supervisory bodies, particularly at the provincial and 
district levels, with sufficient authority to insure unified management
 
of watershed development interventions within their jurisdictin,
 
including c'xitrol over all budget resources, including thos3e budgetary 
resources traditicnally allocated to technical line agencies. 
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3. Watershed development programs require financial arrangemewfts
 

different from most of those currently in use. The necessity of a 
farming systems approach and the nature of the tank which involves 
adaptations to conditions at -he lowest operational level imply that a 
watershed program should not be structured like most INPF-S prograns. 
Most of the MNPRES programs (DATI-I and L[WI-II excepted) give too little 
discretion and initiative to the local level in allocating fumds to 
particular projects, loczticns and items within given types of 
expenditure. Flexible budgutary procedures at the field level are 
essential to enable local decisicn-makers to effectively respond to the
 
inevitable variaticnu found in any effort to introduce technology to 
varying agro-climatic zones and to farmers with vrying incxzne levels, 
sources of eirployment and attitudes toward risk. To achieve this 
budgetary flexibility, one possibility %iuldbe to axubine the special 
INPRES Perghijauan and Rebolsasi ftaids with INPRES DATI-I funds. L. 
channeling these funds through the "ditetapkan" conponent, adequate 
flexibility as well as control could be achieved. If this cannot be 
done, other ways might be found to increase flexibility such as 
relaxation of target setting at the national level. 

A second point on this structurc of financial systems for 
watershed developwent which the Team feels slold be emphasized is U-te 
need for- a unified budgetary system. Multiple funding channels inas 
Project Citanduy have several adverse results. Lack of synchraizatio
 
in arrival of financial authorizations (DIPs) means late deliveries of
 
inputs or services and occasional postponemet of activities for an 
entire season. Additionally, there is no !ay of ensuring that the 
development and operational costs of a function is cmprehe~nsively 
covered and no one is kcu-xraged to feel an overall sense of 
responsibility for a particular function when so miny agencies are 
ccntributing to its ruiing. A&ve all, unified ranagement is 
ineffective ifnot impvssible without financial control, and financial
 
control can be achieved only with installation of a unified budgetary 
system under the direct ontrol of a watershed 3upervisory body.
 



4. Qtnsideration might be given to reorganizing the P-RPYAS Ccnters 

in ways that would attach the fir.ly to the regicnal governments, 

perhaps under the general su:e'vioiczi of the RUAPPE11M as exemplified in 

the Jogya Project or under tl-o now virnrxentaI 13ureaus (Biro Linglungan 
Hidup) that are to be established within provincial. and district 

governments. The reorganized center3 would cxrtinue to receive technical 
guidance frcm the Directorate General of Reforestation and Land 
Rehabilitaticn, Ministry of Forestry, as well as frcm appropriate 

Directorates General, and the Agency for Agricultural Research and 

De-'.loent (AARD) within the Ministry of Agriculture. 

5. Consideraticn ahould be given to placing regreening extensicn 
workers (PLPs) under the administrative authority of the jmplemeenting 

units, the district level agencies (dinas), with technical guid41nce from 
the Research and Developrent Agency, Departmant of Agriculture, and the 

similar agency in the Department of Forestry When it becomes operational. 

5.0 § 

5.3. Planning anisideraticns 

Watershed develcpment is essenttially a ccmenit element of any 

regicnal development and by its nature is an example of integrated rural 

development. In general a watershed is a well defined physical regin 

with natural physical boundaries. 

In order to improve the utilizaticn of the natural resources and 
the productivity and the stability of the watershed, an integrated 
development plan must be developed based on the physical and 

envirroniental conditicns, i.e., the sustained capability of both land and 
water resources. 

In the first phase, an integrated watershed develo:_nent plan at 

the macro level must be develcped based cn primary data and informaticn 

cn the physical and envircrmental ccniticns. 
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It is reognized that socio-econanic and political aspects are 
likely to be the overriding factors in the fixal dec-sin on macro iaUnd 
utilization in any watershed area. Macro planning sl"ild be carried out 
by the Planning Board (RMPPEDA) at provincial and district levels and 
must he followed by more detailed planning at the sub-watershed level. 
This level of planning should be carried out at district and sul>-district 
levels. 

Further micro-planning at the operational or village leveL 
requires much more detailed and specific information. It must-. be abl! to 
respond to the type and level of management at the field level. This 
planning should be carried out at sub-district and village levels. 

Based cyi specific guidance fran the National 
Government/PAPPNIAS, the planning of any watershed developent projrFn 
should be under the direction of the BAPPELAs I and II, with the 
involvement of all line agenc.ies, such as PIRPEAS, Agricultw.:e (Food 
Crops, Livestc~ck, Estate Crcps and Fisheries), Public irks, etc. This 
plarning process slhould consider the proposals and aspirations generated 
by sub-district and village institutions. 

The implementation of a watershed development program wi.ll 
logically follow the administrative boundaries of province, kabupaten, 
kecamatan (UDKP) and village, in accordance with Law No. 5 of 1974 
(Autcxiwy of Provincial Govenment). In many cases the bouidaries of the 
kecatamtan coincide with the physical boundaries of sub-watershed itits. 

The Minister of State for Populatir and Enviro -nent, WIPPNIAS, 
and the Ministry of Ibne Affairs (inchlding provincial govetmunts) all 
have very important roles 3n coordinating the planning, impleientaticn 
and monitoring/evaluation of watershed development programs aid also the 
maintenance of stable ecosystems and productivity of the upper uratershcd 
regions. 
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The line Ministries directly or indirectly concerned with the
 
watershed developoent program (that is 
 to say the Ministry of 
Agriculture, Ministry of Fbrestry, Ministry of Public Works, Ministry of
Finance), as wIll as all line agenciee in. the provincial government, must
be directly involved in the design and implementation of the program.
 
Linroved and better manage-.._nt from the naticnal level through the

provincial 
level to keepuatan and desa levels must be developed and 
embodied In a Presidential Decree. 

5.2 Technical 'Qnsiderations 

The developrent and application of a farming systems approach is
central to the successful executicn of upper watershed develonet
 
programs. 
 The alternative packages of technology mist be appropriate to
 
the physical and socio-eccnomic conditics 
at the micro level. A farming
system approach embraces very oomplex issues because of the subsistence
 
level of farmers and their very limited 
resources. 

The role of research and development by the Agency for 
Agricultural Research Development (AARD) 

aL 
and other research institutions
 

for the generation of appropriate technology 
 (ccvponents or oamplete
packages of technology) at representative field laboratories, and also
provision of base line data, is very important. The assembled packages
of technology must be further verified by cr-farm trials, and finally
must be demonstrated under actual field crxiditicns throurgh demonstration 
fai: with active participaticn of the ccnzunity aid representative
 
farmers.
 

The active participaticn of farmers/beneficiaries is very

important for the success of any watershed development and management 
program.
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S.*3 Humnan Reecxirces Lj!M 

Because of the complexity of training needs for watershed 
development staff and the need for mfied programs of instruction, a 
tectnical cmittee (coordinated by the ga-icy for Agricultural 
rtuication, Training and Extensicn/AAM S) should be appointed to 
coordinate training activities in this area. 

Institutinal arrangements should be made to involve a broader 
range of university staff and graduate students in wtershed 
develc ment. This would increase research and graduate studies on 
watershed problems and feed-back field informaticti into 6ducational 

programs. 

The field laboratory proposed under the technical section sh1ould 
be used by extension perscnnel as a teaching-learning laboratory for 
field~wrkers.
 

5.4 Institutional Aspects 

Since watershed development is a multidisciplinary and cross 
sectoral process, it is essential that mdnagement systems frcm the 
national to the provincial, kabupaten and kecamatan levels should be 
established by Prmqidential Decree. The administrative Unit (province, 
kabupaten, kecamatao) should be given the authority and respcnsibillty 
for manigement of watershed development, both with respect to planning 
and implementaticn. 

Doc.# 2733h 
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Figure 4. 3 
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COMPOSITE REPORT OF THE
 
WATERSHE) ASSESSMENT TEAM 

Chapter I. INTRODUCTION 

1I Prpose 

Basically the team was required to aSsess the present state of
 
watershed management in Java through a study of completed and ongoing
 
projects, which included i.a.,:
 

- National Regreening Programme
 

- Brantas Basin Project
 
- FAO Solo Projects I and II
 
- Jogyakarta Rural Development Project
 
- Citanduy I,especially the.Panawangan sub-project
 
- Citanduy II, particularly the upland development programme.
 

In regard to theseprojects:
 

-
 the institutional structures, management and decision-making
 
systems employed in all the above projects were examined;
 

- the roles of the National Watershed Steering Committee and the
 
Basin Coordinating Committee in the context of to the Citanduy II
 
project were assessed;
 

- the various watershed technology packages developed over the past

several years were assessed with regard to their technical content
 
and their social, economic and financial implications and
 
viability.
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- The budgetary and credit mechanisms for financing the various
 
programmes were examined for adequacy and relevance to the tasks
 
required of them.
 

- The effectiveness of extension efforts particularly at the
 
grass-roots level 
in diffusing technology packages and encouraging

beneficiary participation in development activities was examined.
 

-
 The manpower requirements and the level and type of training
 
necessary were assessed.
 

The full terms of reference of the team are reproduced in Annex I.
 

2. 	Watershed Assessment Team
 

The team was composed of 8 Indonesian members and 8 expatriates as
 
follows:
 

2.1. 	Team Leaders and Watershed Management Generalists
 
Dr. O.M. Ramsay and Or. 0. Mulyadi
 

2.2. 	Technical Group 

a.
Soil and Water Conservation:
 

Professor N. Hudson and Dr. Tedjoyuwono N.
 

b. Farming Systems: 
Or. 	J. McIntosh and Or. Suryatna Effendi
 

c. Livestock:
 

Or. H. Knipscheer and Or. Bedjo Suwardi
 

d. Forestry:
 

Or. Achmad Sumitro
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e.Economics:
 
Dr. R. Bernsten and Or. Rudy Sinaga
 

2.3. Human Resources Group
 
Or. J. Murdock and Or. Samedi Sumintaredja
 

204. Institutions, Management and Farmer Participation Group

Or. 0. King, Cer. 
 0. Korten, and Or. M.P.S. Tjondronegoro.
 

3. Programme 

On Monday 28 March, 1983 the team assembled in Jakarta where they

spent the first week in briefing sessions with 
 senior government

officials and USAI 
 staff covering a 
wide range of topics associated with
 
watershed management.
 

The subsequent two weeks from 4 
to 16 April were spent on a field
 
trip covering all 3 provinces and Of Jogyakarta. Discussions were held
 
with 4 Provincial Planning Boards (BAPPEOA I) and also 4 District
 
Planning Boards (BAPPEDA II), 
as well as 4 Reforestation Planning and
 
Supervision Units (P3RPDAS) and the National Watershed Management

Development Centre (P30AS). 
Site visits were paid to all projects listed
 
earlier to assess the content, structure, operdtion, constraints, and
 
impact of the different programmes and projects.
 

The itinerary of the field trip is reproduced as Annex 2.
 

As a result of this exposure the team is in
a good position to make
 
an objective assessment of the situation and to offer constructive
 
suggestions to government,
 

Since returning to Jakarta in mid-April the team has engaged in
 
extensive discussions resulting in the production of the present
 
assessment report.
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4. Problem Oefinition
 

The basic problem is 
one of too many people being concentrated on too
 
small a land base. 
 The following table Illustrates this point.
 

Table I.]. 
P.ujation and .AqriLulturalLand Use in Java
 

I -' --	 A .land byu se-irn-TOL% aI 	 lPopu'latn Personsj o-mrne I IrrT-1RnfedEstateGr'aziigl Wood-Province 1 1983 Iper sq/IGarden# gatedl dry- ICrops lot, not bland &I
t)Jil J k j landi Iused Iscrub I 

W. Java 1 26.8 1 580 1 343 1 324 1Cent. Java 1 27.3 1 797 569 
1038 1 365 1 168 20311 I 225 1 8101 53 i 13Jogyakarta 1 3.0 9351 91 1 161 	

21 
1031 	 - I 1 E. Java I 30.4 ] 635 	 18

564 I 147 1 1142 I 156 ; 12 19 

Source: 	Statistik Indonesia, 1980-81
 
Tables Ill. 
1.2 and 	V.1.1
 

In terms of population pressur'e and land availability per capit 
of 
population itcan be seen that Jogyakarta and Central Java are relatively

much worse 
than East Java which in 
turn is worse than West Java. This
 
ranking was borne out by observations during the field trip.
 

Erosion 	 is a function of, among other factors, land use. It is 
negligible to low from irrigated land, estate crops and home gardens;
variable from grazing and unused land, woodland and scrub; and high to
 
very high from rainfed uplands under sedentary cultivation. Soil loss
 
through erosion from rainfed cultivation in the Solo basin (assuming no
 
soil conservation measures are emplo,,ed) range from 3 to 5mm/year for
 
nearly level 
land (up to 5% slope) to 23 to 38 nm/year from steep land 
(over 50% slope). Viewed against the natural rate of soil formation
 
which is around immv/ear, these rates are alarming.
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Upland cultivation sites can be classed as follows:
 

1. Moderate slopes (up to 50%) with soils over 40 cm deep; for such
 

sites the essentials of a technology package already exist which
 

if systematically applied will result in improving both
 

productivity and ecological stability. Considerable work remains
 

to be done in fine-tuning the components and making these more
 

site specific. The total area of this class of cultivable land in
 

Java at present in agricultural use is estimated at 1.8 million
 

hectares.
 

2. Steep slopes (over 50%) with deep or moderate soils for which at 

present there is an inadequate technology base. The dividing line 

at 50 between land which can be cropped and land which should be 

under permanent vegetation is arbitrary and in practice is 

frequently disregarded, often with disastrous results if no
 

conservation treatments are applied. Given proper soil
 

conservation measures, certain types of cropping can be allowed
 

above the 50% limit. However, at present the technology is po.,rly
 

developed and a considerable amount of applied research on a pilot
 

scale in different agro-ecological zones needs to be done before
 

an ecologically sustainable technology can be made available. The
 

total area of this class of land in Java at present being
 

cultiva'ed is estimated at 425,500 hectares.
 

3. Steep slopes (over 50%) with poor soil should be under some form
 

of permanent vegetation cover, but this does not necessarily imply
 

a forest cover. Silvipasture, horticultural tree crops, or
 

plantation crops (e.g., coffee) initially or permanently under
 

shade trees are possibilities which should be investigated. An
 

extensive amount of applied research is required. Total area ul
 

this class of land in Java under some form of agricultural use at
 

present is estimated at 863,500 hectares.
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4. Critical land, irrespective of slope, is defined as 
land on which
 
efrosion has reduced the soil/subsoil to less than 25 cm and which
 
wi11 not yield more than 500 g/ha/yr of cassava. At this stage
 
the 'land is generally abandoned for farming but it can be
 
rehabilitated as was seen 
in the lower Samin watershed (Solo).
 
The techniques for dealing with such land are 
known and are being
 
applied as was seen in the field. 
 The total area of critical land
 
in Java in 1980 was quoted as 1.05 million ha. It is estimated
 
that 200,000 ha. becomes critical each year and that a somewhat
 
smaller area is rehabilitated annually under the Regreening
 
Programme, so the net position is increase in the area of
an 


critical 
land on the order of some 75,000 hectares per annum.
 

From the above it Is clear that in relation to the first 3 classes of
 
land, while varying degrees of technology already exist, much rernains to
 
be done in the field of appplied research to adapt the technology to the
 
rang, of agro-ecological conditions encountered in Java. 
 While much
 
additional applied research is needed to perfect and 
improve the
 
technological base, the central problem confronting the government is the
 
need to develop the supporting institutional structures to secure the
 
dissemination of the improved technology.
 

In relation to the fourth class, 
even though such land can be
 
rehabilitated, it is clear that steep land should not be returned to
 
annual 
cultivation after rehabilitation. 
 This poses the problem of what
to do with the people presently occupying these lands. It would seem
 
that they should be given the highest priority fur transmigration.
 

The long-term solutions to the problems of increasing population
 
pressure and concomitant over exploitation of land are seen as:
 

- family planning
 

- transmigration
 

- the creation of additional off-farm employment
 
- increasing the productivity of the land within an 
ecologically
 

stable system coupled with afforestation or reforestation of 
sites
 

unsuitable for a 'iculture
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5. 
Issues to be Addressed.
 

These have been identified as follows:
 

5.1. 
 In the area of technology and economic evaluation the main
 
issues concern:
 

i. the need for additional applied research into the
 
application of farming systems technology in different
 
agro-ecological zones;
 

ii. the need for involvement of the ultimate beneficiaries,
 
the upland farmers, in.
the planning and implement.ation
 
processes for the development of-their land;
 

iii. an examination of the question of subsidies 
- their type

and level, etc., 
as necessary mechanisms in any programme
 
of upland development, and
 

iv. 
the provision of credit, and-its financing, to facilitate
 
the broad-based expansion of the upland development
 
programme.
 

5.2. 
 The main issues in the development of the human resource base
 
wereseen as:
 

i. the need to improve greatly the coordination of efforts
 
among technical and extension staff from different line
 
agencies of government working at the field level;
 

ii. the need to improve administrative machinery to enable
 
field staff to do field work and not spend 60 to 80% of
 
their time in administrative work;
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iii. the need for a functional career structure to enhance
 

* 	istaffmorale, and
 

iv. the improvement of the software components of training
 
facilities, particularly in regard to course content and
 
:quality in the ,'ields of soil and water conservation, 
.
 
farming systems technology, and community motivation and
 

development.
 

5.3. 	 Under institutional arrangements the following topics were seen
 

as important:
 

i. 	the separation of planning and implementaton in very
 
different institutions inhibits account-nbility for
 

results;
 

ii. the need to decentralize responsibility and authority for
 
planning and management of watershed programes and to
 

place these programmes in the context of broader regional
 

development strategies being carried out by local
 

government;
 

iii. 	 the need to improve integrated watershed management
 

coordination at all levels, and
 

iv. the need to simplify and make more flexible budgetary
 

systems.
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Chapter II. TECHNICAL ANQ ECONOMIC CONSIOERATIONS
 

I. Farming Systems Methodology: An Overview
 

The technological packages presently utilized in Indonesia.for the
 
development of upland agriculture is based on a farming systems
 
approach. 
The application of farming systems methodology involves an
 
indisciplinary approach to agricultural development. 
 In relation to
 
Indonesian conditions, and more specifically conditions on Java, the
 
approach to farming systems development contains five components,.
 
specifically:
 

-
 a soil and water conservation component;
 
-
 a cropping systems component;
 
- a livestock component including a 
fisheries component iffeas.ible;
 
- a 
forestry and tree crops component; and
 
- an economic evaluation component.
 

Each of these components can be subdivided into a number of
 
elements. Two examples 
are §iven below.
 

The soil. and water conservation component in any given location may
 
include a selection of the following elements:
 

- contour bunding,
 

- hillside ditches,
 
-
 terraces (bench, orchard, individual basins, etc.),
 
- waterways,
 

- gully plugs,
 
- such other site-specific measures as may be required by local
 

conditions.
 



-2-


The forestry component may include some or all of the following
 
elements:
 

- forest tree plantations (for fuelwood, poles or construction
 
timber production);
 

- agroforestry (fruit and spice trees, etc.); 
- silvipasture (mixed grass and trees, usually leguminous, for the 

production fodder),
 
- other site-specific measures as dictated by local conditions.
 

Similarly, the cropping systems, livestock and economic evaluation
 
components are each composed of a number of individual elements. 
 The stun
 
total of the individual elements define each component, while the sum
 
total of the components comprises the technology package known as the 
farming system.
 

On any given area, the appropriate farming system will depend on
 
local site conditions and farmers' aspirations. As a general rule,

however, 
as many components 
as possible should be included since their
 
actions are complementary and synergistic. 
 [coniric evaluations carried
 
out by the assessment team clearly demonstrate the complementary and
 
synergistic impact generated by the interrelated cumponent elements of
 
the farming system technology.
 

While much applied research remains to be done in fine-tuning the
 
elements of different components to make them more responsive to local
 
site conditions, i.e., 
more site-specific, it is considered that
 
sufficient work has already been done on the major components to enable
 
them to be assembled into effective farming systems which are applicable
 
to conditions on Java and appropriate for adoption by farmers.
 

The farming system appropriate for any given site should not only

increase productivity of the faming enterprise, but 
as well ensure the
 
sustained ecological stability of the site.
 

Ik
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Each of the main components is examined below.
 

2. Soil 
and Water Conservat ion Component
 

This sumary highlights the strengths and weaknesses of the soil and
 
water conservation component of watershed development in Java and offers
 
recorvmendations for refinements and alternatives.
 

The framework of planning and implementing land use within the
 
concept of using land resources wisely, that is, to achieve the best

sustainable production without degradation, must be established. 
 It
 
should be pointed out that there are many unresolved questions which
 
should be addressed by the GOI 
 in formulating a policy on 
soil

conserv-tion. Is the main effort to be directed toward upland loss of
productivity or downstream siltation? 
 Should reclaiming the critical
 
areas have priority over preserving better land? 
 Why isthe planning

separated from implementation with the resulting lack of accountability?

How will the cost of soil conservation be allocated between the State and
the landowner? 
 These are basic questions which must be addressed in
 
determining a sound land use policy.
 

It is strongly reconended that a practical land suitability

classification scheme, based on measurable physical facts, should be

developed as the basis for deciding the optimum use of land at the field
 
level.
 

In connection with soil conservation, three basic principles must be
 
kept in mind, specifically:
 

- that soil conservation should be preventive as well as curative 
- that soil conservation can only be effective if the land use is 

sound and should not he thought of as a crutch to prop up
 
exploitative land use
 
that soil conservation should be equally concerned with good 
farming as with the mechanical task of building terraces
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Turning to practices, the techniques of reclaiming eroded land are
first considered, followed by an 
account of the alternative practices
 
available for use on arable land, depending on the land slope. 
 Since
 
bench terracing is so important in Java, specific design details 
are
 
given so that present practice can be based on calculations rather than
 
guesswork.
 

As to conservation practices on forest and grazing land, the first
 
point is that it is 
a fallacy that all forests help prevent erosion. The
 
reason is due to the kinetic energy of the through-fall rain when there 
is no surface li'ter. 
 The second point is that there are several types

of mechanical protection, such as orchard terraces and step terraces,
 
which can be used on 
land unsuitable for bench terracing, but which will
 
allow productive use of the land for tree crops. 
It is recommended that
 
these methous should be tested arid 
more widely used.
 

The planting of roadside embankments by the Highways Oepartment is
 
noted with approval, and improvements in the technique a-e suggested.
 

With respect to water conservation, it is pointed out that bench
 
terraces can be structu ed to promote or to reduce surface run-off
 
according to what is required for optimal crop production. It is
 
recommended that water conservation be considered more specifically in
 
the design of the soil and water conservation component.
 

There is much strength in the check dani programme, which has a good 
record of success. A minor weakness is that there appears to be little 
engineering'cxpertise applied to the decisions of where check dams are 
sited. The team's recommendation is that engineers from the Oirectorate
 
of Rivers be given a broader advisory role in the proper siting and
 
design, but not the construction, which is currently managed well by
 
Regreening Programme staff.
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The Technical Reiort on Economic considerations reviews the existing
 
data on the benefits and costs associated with terracing and check dams.
 
These proforma data demonstrate the overall economic soundness of these
 
investments. However, the analysis 
assumes the effective maintenance of
 
the infrastructure throughout its useful 
[ife. The reality is that in
 
several cases 
(e.g., in selected areas served by the FAO Solo I project),
 
farmers did not properly maintain their terraces. This reality points to
 
two important conclusions. 
 First, farmers must be actively engayed in
 
the decision-making process leading to the installation of mechanical
 
conservation measures and must, as part of that process, be made aware of
 
the inportance of sustained maintenance of the terraces overtime. 
This
 
implies the need for a great deal of community organization, education
 
and motivation as an 
integral part of any conservation effort. The
 
Cigaru Pilot Project experience has much to offer in this regard.
 
Second, the poor record of maintenance i,-probably directly correlated
 
with the fact that upland farmers do not have access to the investment
 
and working capital which is essential to increase productivity and
 
income derived from the terraced land once the terraces have been put in
 
place. 
In the absence of this required capital there is little incentive
 
for farmers to maintain their terraces. This conclusion leads to two
 
recommendations: 1) an easily accessible credit program should be
 
immediately put in place to serve upland farmers, and 2) the government
 
should not encourage, let alone directly subsidize, terrace construction
 
until participating farmers have access to an 
appropriate credit system
 
to finance their investment and working capital requirements.
 

A final observation of the Team with regard to the proper role of 
subsidizes and cr!.dit in promoting adoption of sound soil 
and water
 
conservation practices is that the direct financial subsidization of
 
terrace and waterway construction is sound, but thdt subsidizing inputs
 
which are already cost-effective is not constructive and is best handled
 
through a non-subsidized credit program.
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A review of soil and water conservation research, beginning with an
 
examination of the data base, indicates that although data are betrin
 
collected at many sites, statistics are incomplete, inconsistent and
 
Incongruous over time. A single agency, such as AARD, should be charged
 
with the responsibility of compiling and analyzing, including assessing
 
the reliability of, existing data. Recommendations for future research
 
activities should focus on the need to develop more effective soil 
and
 
water conservation techniques for small farmers. 
Specifically, it is
 
recommended that future research programues include:
 

- more long-term basic research on rainfall, run-off, and soil 
loss
 
by research institutes and universities
 

-
 more applied research on alternative soil conservation methods,
 
and before-and-after studies on the effect of conservation
 
practices
 

-
more on-farm research to validate the conclusions derived in
 
applied research trials and to determine farmer acceptability
 

The lack of practical knowledge of soil and water conservation at all
 
levels has hindered effective broad scale implementation of prograne
 
policies and improved technology inmost areas. 
 The remedy proposed is
 
to train the trainers. The weakness is on the practical not the
 
theoretical side, so higher degrees from overseas is rejected as a
 
solution. 
An immediate boost to the training capability is proposed in
 
the form of specialized in-house short courses run by experienced
 
overseas organizat;ons having particular expertise in this area.
 

In addition, "experience-widening" study tours to enable policy
 
makers (Directors General and Directors) to study the organization and
 
administration of successful soil conservation programmes, and field
 
workers to study conservation practices in countries with similar
 
agro-climatic and socio-3conomic conditions have been found to be very
 
educational.
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It appears that there ismuch valuable information which isnot beingdisseminated. 
Better information exchange between universities and
research centres and between researchers and field workers, especially
with respect to farmers problems, isdefinitely needed. 
The exchange of
information could be easily improved by establishing a regular programme
of seminars with guest presentations from a 
variety of disciplines and
 
government agencies.
 

3. Cro in.Systems Component
 

Cropping systems (and later farming systems) research in Indonesia
and other countries in Southeast Asia over the past ten years has
developed methodology for evaluating existing farming systems and
designing, testing and implementing new technology that is appropriate

for specific target areas. 
 Much of the technology has been disseminated

through government agencies and Implemnented to some extent. 
 Inthis
report the field activities that were observed inthe upper watershed

projects will be assessed with respect to standard development
 
Methodologies.
 

0 

Agriculture has extended into the upper river watershed areas where
unsuitable soil, land formation and topography hinder sustainable crop
production. Consequently, over time there is a 
considerable drop insoil
fertility and crop yields. 
 Furthermcre, the area of land available to
each farmer has decreased due to subdivision (among family members) and
abandonment as a 
result of erosion. 
Farm income is,therefore, very low,
and the great majority of people living inthe most eroded areas are
 
subsistence farmers. 

The farmers understand that erosion reduces yields but also know that
the use of fertilizer counterbalances the yield losses. 
 However, on
steep slopes where upland farming ispracticed, eventually a complete
loss of arable soil will 
occur unless soil conservation measures are
taken. 
 Downstream river channels and irrigation canals will be filled
 



with sediment. The farmers have neither the skill nor the financial
 
resources needed to implement control measures which require considerable
 

amounts of labor and time.
 

Review of Projects
 

The development activities being carried out in each oF the upper
 
river watershed projects do not substantially differ. The objectives are
 
similar. There are some differences in approach and starting points
 

among the projects. A detailed review is not relevant primarily because
 
projects are short termed and supplementary to the government system.
 

The Indonesian systems for research and extension and production
 

programmes are well developed. Technical assistance through these
 

channels is likely to be most productive. Existing institutional
 

constraints to upper river watershed research and development are
 

legitimate major concerns of this assessment and will be considered in
 

Chapter 4 and Appendix 8, the technical report on institutions.
 

Each project that was visited, including the Regreening Program
 

(P3RPOAS) activities, really constitutes farming systems research and
 
developmPnt but with sp.acial emphasis on the implementation phase. In
 

this connection iL is important to note that equal emphasis isplaced on
 

socio-economic and on biological research. For pioneer research in upper
 
river watersheds such as in the Solo River and Citanduy watershed areas,
 

there was little existing technology that could be obtained from other 
locations with similar conditions. Consequently, there was very little
 

"technology transfer in" and much initial work was done on soil
 

conservation, applied faring systems development and the development
 

motivational strategies. With experience gained from research and
 
development in these two target areas and cropping systems research
 

carried out in other places in Indonesia, considerable technology has
 
been developed that can now be directly transferred to new target areas.
 

Consequently, new projects are able to concentrate on implementation and
 

extension.
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Since most of the activities observed in the field constitute the
 
implementation phase, it is unde-standable that very little biological.
 
and economic research could be seen. 
This suggests that in the opinions

of the project planners ample technology was available to proceed with
 
the implementation phase directly or with some supplementary field
 
trials. In gene!ral this conclusion was right. The field work in
 
terracing, cropping systems, forage production, animal husbandry dnd
 
perennial crops has progressed. 
There is also evidence, however, that
 
support from the existing research institutions (AAR) ana universities)
 
is inadequate to deal with problems and constraints in the field. It is
 
necessary to accelerate on-site research by research institutes to fill
 
Lhe technology gap.
 

Assessment of Constraints
 

It needs to be emphasized that the upper river watershed projects as
 
well as the institutionalized Regreening Program (P3RPOAS) activities
 
have moved forward in carrying out their assigned tasks. The sequence of
 
activities, such as terracing (soil stabilization), cropping pattern

testing, forage production, animal husbandry, tree crops, and check dams
 
are basically appropriate. 
There are, however managerial, institutional
 
and technical 
problems that have constrained pl'ogress. 
 This assessment
 
deals primarily with constraints that involve methodology and technical
 
matters. 
 The major constraints identified include the following:
 

1. Due to the scope of the problem, both in scale and micro-level
 
diversity, the demand for inputs exceeds the capacity of
 
implementation staff to deliver, especially in terms of:
 

a. steep slope technology
 

b. economic evaluation
 

c. extension methodologies and strategies
 
d. animal husbandry technology
 

e. on site decision making.
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2. Poor coordination among existing government technical 
line
 
ministrics, supporting institutions, and projects.
 

3. Timely availability of seeds, planting materials and other major
 

inputs.
 

4. Inadequately trained field staff especially as related to farm
 
research and development activities.
 

5. Inadequate flow of appropriate technical information to the field.
 

Recommendations
 

1. Based on existing methodology for farming systems research and
 
development, it is important that project personnel 
understand the
 
sequence of research and development phases and that they carry
 
out their activities accordingly.
 

2. Research and development activities must be truly
 
inter-disciplinary and integrated with other concerned government
 
agencies, in all phases from site selection to implementation.
 

3. It is imperative that some form of national and regional (i.e.,
 
provincial and district) coordination be established to ensure
 
institutional support and to prevent excessive duplication of
 
effort.
 

4. Technology coming from existing research institutions may not be
 
directly supportive of the special needs of these projects. 
On
 
the other hand, on-site farming systems research may be
 
constrained by insufficiently trained personnel and lack of
 
control of resources 
involved in field research. To provide
 
continued back-up support, it is necessary to fine-tune existing
 
technology and provide a place for more relevant training. 
Some
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type of Field Laboratory is proposed. 
These facilities would be
 
located in areas representative of the major watersheds in
 
selected agro climatic environments.
 

5. It is imperative that a workable scheme for seed and plant
 
mdterial production and delivery be implemented as 
soon as
 
possible.
 

4. Livestock Component
 

Fhe usefulness of livestock products is not limited to the production

of meat, milk and eggs, but is also expressed in a number of other
 
contributions (see Table 2.1.). 
 Furthermore livestock plays a role in

the transfer of income (or purchasing power) from high income urban areas
 
to 
low income rural areas. Oemand projections for livestock products

indicate that a substantial 
Increase in domestic supply is warranted.
 

In most parts of Indonesia, livestock production systems are part of
the farming systems that also include crop production systems.

Interacting components of livestock nroduction with other farm activities
 
need therefore to be taken into account. 
Such a farming systems approach

does not imply that the research must encompass the whole farmi but it
 
does imply, in many cases, that a final evaluation of a livestock
 
production system is impossible without considering the farm as a unit.
 
Within the scope of the teams' terms of reference observations were
 
limited to the livestock enterprise, while emphasizing the links with
 
other farming activities.
 

Observations and Conclusions
 

All the watershed projects visited have a livestock component, based
 
on the assumption that a policy of establishing and maintaining suitable
 
vegetation cover on terrace banks achieves the dual purpose of
 
stabilizing the structures while also providing animal feed. 
The project
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authorities are to be commended for the procurement and distribution of
 
various high yielding grass varieties at the project sites. 
 Increaied
 
grass production provides an opportunity for increased livestock
 
producti on.
 

The utilization of grasses on slopes and terrace banks, however, is
 
too narrow an approach 
to the livestock aspects of watershed management.
 
As the fundanental 
cause of erosion is one of "over-use" of land because
 
of population pressure and lack of altern 'ive labour opportunities, the
 
development of the livestock sector deserves more attention. 
 For farmers
 
with minimal land-holdings, livestock husbandry may offer the best
 
employment opportunity. Rather than solely emphasizing food production
 
in upland areas of low soil fertility, the possibility of livestock
 
development as a 
first source of income should be seriously explored.
 

Whatever the management recownrndations for livestock holders, these
 
should always be pre-tested. 
Applied research under conditions similar
 
to those of the farmers' environment is warranted. 
 in this respect the
 
pretesting of Brachiaria species for feed is urgent as this grass species
 
has sometimes undesired secondary effects. 
The addition of animals to
 
the demonstration plots and the careful monitoring of the performance of
 
these animals is recommended.
 

It would appear that the cultivation of high yielding grasses has not
 
been adopted spontaneously by farmers surrounding the demonstration
 
areas. 
 This might be due to a lack of concerted extension efforts, the
 
overall economic viability of the package or the inaccesibility of credit
 
to finance the purchase of livestock and supporting inputs. This aspect
 
deserves further research. It should be understood, however, that the
 
success or failure of the introduction of new grass varieties is only
 
partially dependent on their yield production and ability to control
 
erosion. 
Other important criteria for species selection are palatability
 
and digestibility, aspects which are presently overlooked.
 

/.
 



The distribution of the animals (mainly small ruminants) is based on
the so-called "gaduhan" system. 
Under this system, female animals 
are
distributed on credit while part of the offspring is used as paybjck.
Local existing contractual arrangements among livestock owners should be
analyzed 4nd documented, including those concernirig on livestock
 
management.
 

The "gaduhan" system offers an excellent opportunity for animal
distribution especially when the credit and payback conditions are
carefully spelled out. 
 These conditions do not have to be universal but
can be adapted to 
local needs. It is reconimended that favourable terms
be extended tor the purchase of animals as 
an incentive for farmers to
follow recommendations. 
 These recommiendations should again be location
specific and not be limited to the planting of improved grasses.
Recommendations concerning other aspects of livestock management should
 
also be formulated.
 

At most project sites, the livestock expertise seems to be very
limited. 
 As animals are an essential component of the total package, the
availability of livestock management expertise at the project site on a
day-to-day basis would be useful.
 

At most sites collaboration with the Livestock Services (Minas
!eternakan) can be further developed. 
Besides providing technical
assistance, coordination with the activities of the Dinas Peternakan
)rovides extra opportunities as project efforts could be linked to
?xisting livestock programmes such as PUSP, PU1P and RCP.
 

The general focus of projects is 
on goats and sheep rather than other
pecies. 
The advantages of small 
animals are, among others, their
ivisibility, the rapid turnover of capital, and their marketability.

owever, other livestock species su{h as poultry and cattle have their
wn benefits. 
 Depending on the comparative advantage in each project
rea 
in terms of farmer objectives, water, labor and other input
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requirements, productivity, marketability, income, and equity
 
considerations, each of the species should be assessed. 
In some cases a
 
combination of livestock species, rather than one 
single species might be
 
Uesired. In view of the importance of soil maintenance, the quantity and
 
quality of the manure produced might be an important criterion for
 
species selection.
 

Field grasses generally are considered to be public property.
 
Improved grass varieties are owned by the landowner or the person
 
planting them. Attention should be given to making improved grasses
 
available to landless farmers. Arrangements or contracts by which
 
landless farr~ers are allowed to cut high yielding grasses in return for
 
manure seems one way of fully utilizing rural labor resources. However,
 
the selling of manure by landless livestock holders outside the area
 

should be prevented.
 

Public land and forest land are areas presently used as feed
 
resources. The planting of high yielding grasses or fodder shrubs in
 
these areas should be considered, provided aspects of ownership and use
 

can be resolved.
 

The link between fuelwood and fodder requirements deserves further
 
investigation. 
Although progress has been made in the screening and
 
introduction of grass varieties, at most sites only a few shrubs and
 
trees have been established. The slower growth of this type of
 
vegetation should not prohibit its inclusion at the testing and/or
 
demonstration sites.
 

Animal disease control can be improved by participating in the
 
routine activities of the Oinas Pertnakan. 
As more attention to animal
 
health may be required, self-help activities (such as by swadaya) by
 
fanner groups, cooperatives, etc. should be stimulated.
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Breeding management recommendations can be formulated by consulting

the Olnas Peternakan and Indonesian animal research institutions.
 

In
some instances the profitability of the livestock enterprise can
 
be raised by improving the marketing outlets for the farmers. In
 
particular in isolated project areas or 
in project areas where the
 
livestock population is still relatively low, markets for animals may be
 
dominated by only a few traders. 
 Better accessibility to markets and
 
market information will 
improve the chances of expanding the livestock
 
componeilt of the farming system.
 

Table 2.1. Livestock Contribution to People
 

Food: 
 meat, milk, eggs
 

Fiber and Skins: 
 wool, hair, hides, and pelts
 

Traction: 
 power for crop production, irrigation pumping,
 
threshing, and transport
 

Animal Wastes: fertilizer, heating fuel, methane gas
 
production, feed, construction material
 

Storage/Savings: 
 storage of food supply or capital and seasonal
 
excess of feed
 

Weed Control: biological control of brush, plants, and weeds
 
along roadsides and waterways
 

Cultural/Religious: 
 security and self-esteem, revered symbols
 

Sports/Recreation: competition, exhibition, hunting, and companion
 
animals
 

Source: Winrock International
 

5. Fn.restry and Tree Crop Component 

In upland areas where population pressure is high, and censequently

the demand for food and cash crops is intense, small farmers have been
 
unable maintain the forest resource even on the steeper, slopes as
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permanent vegetation cover has been degraded or destroyed leaving the
 
steep slopes barren or cultivated with a low yielding crops such as
 
cassava. 
 Although there are instances where tree planting alone on the
 
steep slopes has been well developed and maintained, the majority of
 
upland fanners, having limited employment opportunities or alternative
 
cropland, grow only food crops on their land regardless of slope. 
 If no
 
protection measures are 
applied on steeply sloping land, the farmers 
are

actually depleting their resource base as 
the fertile top soil 
iswashed
 
away by the heavy tropical rain. 
A more realistic approach is needed in

this situation. Rather than persisting in planting only trees on critical
 
land, a 
wider range of options more 7ppropriate to local conditions must
 
be developed.
 

In 
an attempt to correct the Regreening Programme's nparsightedness,

the planting program in the "Bangun Desa Project" in Jogyakarta has been
 
extended to trees which produce fruit and major efforts are concentrated
 
on increasing production of food crops on terraced slopes.
 

An interesting phenomena has resulted from the first Greening
 
plantation of 1976 near Patuk Gunung Kidul consisting of Acacia
 
auriculiformis and Oalbergia sissoo. 
P3RPOAS reports than in one area a
 
failing plantation was 
restored by land owners themselves after they

realized the attractive income that could be obtained from selling the
 
trees (a 5 or 6 year-old tree is worth about RplO,O00 
to Rp15,000). The
 
Self-motivated tree farming operation at this location seems capable of
 
being maintained by the farmers since seediings naturally germinating

underneath the stand provide plenty of new planting material.
 

The dry, shallow limestone soils prevailing throughout the North and
 
South Kendeng Range and extending from western Central Java to mid-East
 
Java provide severe constraints to agricultural production, thus limiting

better lane-use alternatives. 
 In such critical upland areas, trees for
 
production of fodder as well 
as wood are becoming an increasingly

important source of farm income. 
 In one village visited, half of the
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people are collecting leaves from the legume trees (preferably Leucaena
 
but also other legumes) to be sun dried and ground into meal. This leaf
 
meal can be sold for Rp5O per kg; one person can make approximately 10 kg
 
or Rp500 per day. In Trenggalek, East Java, and other places with "marl"
 
soils, farmers grow Glyricidia maculata, a legume tree which, managed 
on
 
coppice system, can produce a substantial amount of firewood. Average
 
production after the third year is about 80 m3 of wood per hectare per 
ann,.m; the price for standing crop Is Rp2,500 per m3. 

Efforts to rehabilitate critical lands require continuous guidance and
 
credit assistance to promote appropriate technology with a wider
 
combination of food and tree crops on protected soil 
(terrace) for
 
improved soil stabilization and income generation. Trees providing lumber
 
and firewood are a significant source of cash income being -eadily
 
marketable at anytime and in any quantity. 
The area under plantation,
 
currently expanding, can only be developed fully by improving market
 
outlets, access roads, availability and quality of planting materials as
 
well as livestock. 
 Since most legume forage can be used as fodder, a
 
credit system to permit farmers to purchase livestock isclearly required
 
to enable farmers to increase income and land productivity through forage
 
crops. 
At the same time the high nitrogen content of the leguminous leaf
 
litter plus the manure from livestock can measurably improve the quality
 

of the soil.
 

The national Regreening Programme (P3RPOAS), especially the tree
 
planting activity, has been widely supported by society as a whole, which
 
has begun to associate trees with amenity benefits as well 
as
 
environmental protection. Conflicting private and social interests impose
 
a danger of achieving only suboptimal results ar a reduced success rate,
 
however, if 
no other innovative efforts are undertaken. More research is
 
needed to develop technologically as well s socially acceptable solutions
 
to upland degradation which can be adapted to varying physical and socio
economic conditions.
 

V 
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6. Economic Evaluation Component
 

Introduction
 

Over the past decade, GOI ha, become increasingly concerned abnut the
 
deteriorating condition of upland watersheds, especially in Java. 
 In the

early 1970's regreening activities and the Upper Solo River Basin project 
were initiated, followed by Citanduy I and II,the Jogyakarta Rural
 
Oevelopment project and P,?RPDAS demonstration farms in the mid-to-late
 
1970s and early 80s. 
All of these activities constitute a foundation of

experience that should be incorporated in future interventions in the
 
watersheds.
 

Interventions implemented include check dans to reduce downstream
 
flooding and siltation; improved terracing on slopes of 50% or less to
 
enable farmers to sustain the production of food and fodder crops while
 
minimizing erosion; the introduction of improved cropping patterns,

varieties and inputs to increase productivity; the distribution of
 
improved grasses for planting on 
terrace lips and risers to stabilize the
 
terraces; animals to utilize the increasingly available grass and
 
leguminous forage trees and the planting of cash crops and fuelwood trees
 
on slopes greater than 50% slope. 
 Taken together, the activities
 
represent an 
ambitious and much needed approach to watershed development.
 

Economic Viability of the Technology . Packages 

Common across most of these activities is a interdependent package of
 
technology. Landowners on slopes of 50% or less are expected to
 
uonstruct improved terraces to stablize the soil. 
 This will be
 
attractive because these terraces will enable the farmers to increase
 
yields and cropping intensity by also adopting recommended cropping

3atterns, varieties and input levels. 
 As terraces will erode if the lips

ind riser are not protected, improved grasses are introduced to stabilize
 
the terraces. Animals are introduced to utilize these grasses, providing

inecononic incentive to maintain the forage crop that protects the
 
.erraces.
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Demonstration farm results from bench terraced farms below 50% slope

show that the components of the crop packages have a significant impact
 
on productivity. 
These packages increased totAl employment/ha/year and

the daily wage the farmer can earn by working for himself. Together, the 
employment and wage impact increased net farm income/ha/year from two to 
six times the pre-development level, depending on the site. 
As livestock
 
are added, the financial attractiveness of the package will increase.
 
While the tehnical package for slopes greater than 50% has not yet been
 
widely implemented, it appears to be economically viable. 
 If adequate

attention is given to refining all package components through applied
 
biological research, these interventions can be fine-tuned and made more
 
applicable across a broader range of agro-climatic and socio-economic
 
environments.
 

Institutional Viability
 

Of concern is the apparent interdependence of the elements in the
 
technology package. 
 If one or more component breaks down, the incentive
 
to adopt the associated complementary elements will be greatly reduced.
 
In addition, adoption of many elements is dependent on factors beyond the
 
farmer's control, resulting In potential constraints to widespread
 
adoption. 
 Ingeneral, the longer the chain of interdependence and the
 
more the farmer depends on external factors, the less likely widespread
 
adoption will occur. 
 In order to achieve success, all support
 
components, both technical and institutional, must be synchronized and
 
coordinated. Wherever possible, efforts should be directed at
 
decentralizing decision making and giving local farmers and project staff
 
maximum input into the design of packages.
 

Social Viability
 

In all of these projects, primary attention has been given to
 
technical considerations. 
Economic analysis has focused primarily on
 
simple costs and returns analysis. 
 Inmost of these lOrojects, very
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little attention has been given to evaluating potential social and 
institutional factors that may significantly constrain adoption such as
 
ac ntee land ownership, tenancy, traditional public access to grass, the
 
limited capacity of poor farmers to self-finance terrace construction,
 
and the difficulty of subsistance farmers to recognize and respond to the
 
promise of future financial benefits.
 

Eguity inDevelopment 

Compared to the lowlands, the upland watersheds have received minimal
 
development assistance such as 
irrigation infrastructure, extension
 
services, credit programmes, road building and research to increase the 
productivity of upland agriculture. As a consequence, it is generally
 
recognized that fanners in these zones have lcwer yields and 
are as poor
 
or poorer than their lowland counterparts. The beneficiaries of upland
 
watershed development will be not only the farmers directly affected;
 
downstream inhabitants benefit from reduced flooding, improved water
 
quality, less siltation, and the protection of river estuaries.
 

Given the history of neglect of the upper watersheds and the diverse
 
stream of benefits that are not captured on-site by the farmers, equity
 
considerations suggest that subsidization of infrastructural development
 
(terracing) may be appropriate as an inter-spacial income transfer from
 
lowland and urban populations to uplaud rural populations. By 
comparison, lowland farmers 
are riot expected to pay for irrigation
 
infrastructure costs. In addition, a 
more rapid realization of program
 
targets are likely to be achieved and the burden of investment cost borne 
by the farmer who in actuality receives only a portion of the benefits
 
will be reduced. 

The target group in most of these activities are land owning
 
farmers. In certain areas, landless labourers and tenants may be a 
significant portion of the residents. 
Without specific interventions to
 
increase these groups' incomes, they can be expected to follow practices
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that are counter-productive to watershed improvement. In fact,
 
successful introduction of'high yielding grass may eliminate traditional
 
public access to forage resources and reduce the income-earning capacity
 
of landless livestock owners. Consequently, programmes to increase
 
non-farm employment opportunities must be strengthened to reduce pressure
 
on the watershed
 

Faci litating Adoption 

Even if the new technology is economically viable, poor farmers with
 
limited resources will be unable to adopt it. Non-collatcral credit roust
 
he made available to farmers so they can take advantage of the income
 
increasing potential of the new technology, As the recommended packages
 
are economically attractive, production credit should be made available
 
without subsidization. Repayment schedules should reflect the time
 
period required to obtain the expected income from the investment.
 

Understanding Farmers Strategies
 

Over many years of trial and error, farmers have developed successful
 
production practices in 
an attempt to adjust to dynamic ecological and
 
economic circijmstances. Considerable insights may be gained by
 
attempting to understand better the rationale for seemingly dpestructive
 
practices, such as planting crops perpendicular to the contour and
 
planting cassava on the terrace lips. Inall instances, new technology
 
must be evaluated against farmers' practices before they are reccnimiended.
 

In some upland areas, improved terraces have evolved spontaneously
 
apparently without external assistance. Investigation into the reasons 
for these developments, problems encountered and characteristics of the 
adopters would provide valuable insights into the dynamics of land 
improvement and possible lessons that could be applied in the program.
 



- 22 -

Initial adopters of the technology packages can be 
 expected to
modify and, in some 
instances, abandon reconnended practices. 
 Observing
and monitoring these changes would also provide valuable insights for
 
program redesign.
 

Impact As3essment
 

Ideally, all 
projects should generate data which makes itpossible to
evaluate the success of the project in achieving stated goals. 
Most of
the projects observed were planned as 
implementation projects and werenot designed with adequate consideration of the principle of evaluationresearch. Consequently, numerous cautionary considerations have to betaken into account which reduce our ability to learn from these
experiences and use these lessons to improve project implenentation.
Future projects should take into consideration these deficiences and with
minimal additional cost Incorporate into projects adequate controls that
will make itpossible to have greater confidence inassessing impacts. 

Recommendations
 

1) Future projects should be designed to facilitate impact
evaluation which will provide guidance as to how programmes can be
improved. Particular effort must be made to monitor early adopters of
the technology package and incorporate into the evolving programmes

lessons learned that will 
serve to accelerate expansion.
 

2) While initially tested interventions are promising, greater
resources must be allocated to research activities to fine-tune exisling
packages. 
To assess the effectiveness of prototype technologies,
economic analysis must be applied to measure the impact of the new

technology on employment, daily wages and income.
 

3) A significant effort must be made to develop flexibility in the
various components of technology packages which potential adopters are
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encouraged to modify to meet their particular needs. This is
 
particularly important in the ecologically diverse upland watersheds
 
where agro-climatic variability makes it impossible to develop
 

prescriptive recornendations that are universally valid.
 

4) Institutional arrangements such as the degree of subsidization 
and repayment period for credit must be flexible enough to take into 
consideration differences inexpected productivity and the capability 01: 
various types of farmers to adopt the technology package. While a 
standardized program is easier to administer, it can not meet the diverse 
needs of the upland watershed population. 

7. Conclusions and Recommendations
 

1.General Assessment
 

1. There exists an adequate technical base for the implementation 
of improved land use in the upper watersheds.
 

2. There isevidence of good progress being made in improved land
 

use in the watersheds visited.
 

3. Areas can be identified areas where improvements can be 
suggested. Some of these relate to technical practices, some 
to materials, and some to availability of inputs. 

2. Constraints to the application of inproved farming systems 

A. Technical Constraints 

1. Steep slope technology is inadequate to allow full
 

productive, environmentally sound development of steep 
lands, and further applied research is required in the area 
of mixed agroforestry, orchard terraces and tree crops, and 
silvipasture. 
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2. The data base is weak. lhere is insufficient data on
 
ra'infall and run-off, on crop performance, on livestock
 

performance, and on the economics of the practices 
recommended.
 

3. 	The potential dontribution of livestock development in 
upland areas justifies a much greater emphasis on livestock 
within the framework of farming systems technology and
 

research.
 

4. Extension work needs strengthening primarily inthree areas
a. the content and methodology, i.e., what the extension 

worker istrying to put across.
 

b. the strategy, i.e., the framework of how to put it 

across.
 

c. 	 continuity, i.e., how the impetus generated by a 
project is maintained after project completion. 

5. Expansion is slowed by the lack of practical experience in
 
developing suitable crops and grasses. There is an
 
inadequate supply of suitable seed, planting material, and
 
to a lesser extent, fertilizer and agrochemicals.
 

B. 	Planning Constraints
 

1. Detailed planning is inhibited by the lack of a nationally
 
accepted set of criteria for evaluating the optimum form of
 
land use. Some framework is essential 
as d starting point 

for land use planning at the field level. 

2. A recurring theme is lack of flexibility. The standard
 

technology package approach currently ignores variations is
 
soils, rainfall pattern and farmer's wishes. More
 
flexibility is needed in choice of crop species, of the mix
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ot crops, trees, and livestock, and of physical soil and
 

water conservation Structures such as bench terraces and
 

check dams.
 

C. Soil and Water Conservation
 

1. Currently soil conservation is limited for the most part to 

bench terraces, overlooking the possibility of utilizing 

other forms of terracing, particularly orchard terraces and 

Step terraces. The division of land into forest land and 

agricultural land at 50% slope is arbitary and does not 

permit the full potential of the land to be realised in al' 

cases. 

2. Bench terracing is presently thought of solely as a soil
 

conservation measure, whereas design and management of the
 

terrace system for moisture management is equally important.
 

3, 	The siting and design of check dams could be improved hy an
 

engineering input through engineers of Directorate of
 

Rivers. A dam whose primary purpose is to catch silt
 

should not be designed as a dam for storing water for
 

irrigation.
 

0. Livestock
 

1. The techniques of animal husbandry (selection of breed, and
 

response to feeding) need applied research.
 

2. Grass and forage should be selected on the basis of
 

palatability and nutritional value as well as suitability
 

for stabilizing terrace risers.
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3. For non-landowners, there is opportunity to raise livestock
 

on feed from roadsides and public land, but questions of
 
ownership and access need clarification.
 

4.Marketing livestock ismore difficult than marketing
 
uniform products, sLch as milk or eggs, and the present
 
market structure is inadequately developed to handle the
 
complexities involved in livestock marketing.
 

E. ForestrY and Tree Crops 

1. Steep slope farming technology should utilize all relevant
 

disciplines to develop a variety of cropping regimes
 
employing perennial crops, such as trees and grasses as
 
well as food crops, in order to be able to offer the farmer
 
a variety of options with the environmental advantages of
 
perennial crops and income advantages of traditional food
 

crops.
 

2. Research on pasture development (grass and legumes) under 
tree canopy has been initiated, for instance in the Upper 
Solo Watershed, but purposeful, rigorous, long-terin 
research inthis field has yet to be conducted: in 
particular, researchers should focus on identifying: 
- fodder tree, grass and legume combinations adapted to 

specific soil, climatic and topographic conditions
 
- appropriate tree, grass and legume species mix and
 

planting densities of different age classes for optimal
 
growth given shaded conditions
 

- optimum combination of grass, legumes and fodder tree:; 
to provide balanced nutritional intake for various
 

1ivestock species
 
- the livestock carrying capacities and economic 

feasibility of various grass and legume production 
systems
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3. Inclusion of a 
credit system to support establishment of
 
perennial tree and grass crops should be promoted. 
The
 
credit can be used to finance fertilizer, grass cuttings,
 
and tree seedlings.
 

As fodder itself may not be a commercial goal in all areas,
 
the credit package should include support for the
 
purchasing of livestock to consume the newly produced
 
forage. 
This system may entail organization (cooperatives)
 
and marketing systems which should be taken into account in
 
the development program. 
A pilot project in this activity
 
isnecessary to study feasibility.
 

4. Because of the longer term development horizon associated
 
with the establishment and maturation of environmentally
 
sound agroforestry and silvipastural systems, a continued
 
and dedicated extension effort isessential to help the
 
upland farmers to realize the potential benefits of these
 
production systems. Oemplots and model farms should
 
illustrate not only convincing physical performance but
 
also credible economic returns.
 

F. Economic Evaluation
 

1.Demonstration farm results show that the components in tile
 
technology crop package have a 
significant impict on
 
productivity, causing major increases indaily wages
 
earned, total employment and farm income. 
As animals are
 
added, these berefits will increase.
 

2. Differences between farmers' resources will determine their
 
capaciLy to adopt the packages. Subsidies and credit
 
support must be flexible to respond to these differences.
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3 	Since the technology package is highly interdependent,
 

adoption WiHl require significant coordination by delivery
 
agencies to make available technical advice, planting
 
materials, credit and inputs on time.
 

4.Economic analysis must be designed into all project
 
activities so that at each stage the program components can
 
be evaluated and modified to increase their effectiveness.
 
Particularly important is the need to monitor early
 

adopters to better understand potential constraints to
 
widespread dissemination.
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Chapter III.. HM DEVIJEflO 1 

!.- Tntrr-riucticn 

The wide range of social, eccncmic, and technical factors 
involved in programs for watershed improvement demand that manpower 
for these programs represent a wide ratge of knowledge, experience, 
and skills. Not nly must disciplines such as soil and water 
caunservaticn, upland faniing systems, forestry, animal science, 
agricultural ecacxmics, and rural sociology be represented but they 
mIst be integrated in a coherent plan of acticn through funct:ions of 
education, research and extensicn. The complexity of the problems 
and the urgency for rapid growth in this area present a cha]lenge 
for manpower develcvnt. 

2. Manpcwer for Watershed Developent 

The work force in the watersheds visited is made up of the rural 
populaticn and the staff of line agencies and special projects. 
Those playing key roles in the development and implementation of 
watershed improvement activities are the farm family, key farmers, 
village extensionists, extensin supervisors, extision specialists, 
researchers, program planners, administrators and support personnel. 

2.1. The Farm Family 

The ability of farmers and their families to understand the 
cnsequences of present practices on their land and their future 
livelihood, cheir willingness to make changes in the face of the 
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risks involved in the adoption of new practices, and their skills to 
implement new practices are a major oonoern of training programs.

The farmer is the key to the success of any program aimed at
 
chAnging agricultural practices. Thus, 
 the farm fanidly must be the 
focal point of .manpower training for watershed develom-ient programs 
in Indonesia.
 

The average farmer in the watershed areas visited is literate 
but has only 3 years of formal elucation. The level of education of 
his wife i. likely to be somewhat lower. fHwever, they are 
intelligent and have well developed skills in traditional faining 
systems as evidenced by their well kept farm plots, gardens and 
homes. The farmers and farmers wives interviewed exhibited positive 
attitudes toward education and oooperaticn in ccmmunity activities 
and were willing to experiment with new farming practices which they 
felt .%uld improve their income. Thus, they are receptive to 
training and have the capacity to learn new skills and to adapt them 
to existing ouditicns. Their limited resources, however, makes 
risk taking difficult and may limit their interest in new practices. 

22. Ky armers
 

In order to deal more effectively with the large number of farm 
families in a program area, extersicnists have established a 
practice of working with key far, rs who, in turn, work with a farm 
group. The key farmers a&-lo f;.ilitate te process of "feed back" 
of farmers problems into the uystein.
 

The criteria for selection of .ey farmers are as follows: 

a. They must be actively engaged in farming, 
b. They must have adopted new, recommended practices, 
c. They must be willing to disseminate Infcrmation regarding
 

-new practices to other farmers, and
 
d. They must have a farmer group. 
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Although these faners have similar educaticnal backgroLmd to 
their neighbors, they have leadership qualities and experience which 
make them valuable assets in the promotin of new practices. 

2.3. Te Village Extension Workex (Farm Level) 

The village level extensicn worker is perhaps the most important 
agent for change in existing and projected programs for watershed 
development. There are 2 types of extensicnists who work an the 

watershed projects at this level. They are: 

a. The PPL-field extensicnists for rice, seccidary crops and 

b. 

horticulture mass guidance (BIMAS). 
The PLP-the field worker of the greening project. These 
workers are usually assigned to extensicn activities but 

may also be assigned to other field tasks. 

Level of Training - The field extensicn workers are graduates of 
agricultural high schools and their background varies only in terms 
of special training courses taken and their experience. In general 
the PPL have been in service lcnger and have had more supplemental 
training. Hymver, most of their field wxperience has been with 
irrigated rice and secondary crops. The training of the PLP, cn the 
other hand, has been oriented tovard greening project targets. 

Tasks - The basic role of the PPL as defined by AAh'1E is as 
follows: 

a. 	 To disseminate iueful agricultural informaticn, 

b. 	 To rectrnend more profitable farming practices, 
c. 	 Tri teach improved agricultural knowledge and skills, 
d. 	 To assist farmers to participate in developUment programs 

which will provide credit, supplies, prcxessing, and 
marketing facilities, and
 

e. 	 To develop auto-activity of farm families to achieve higher 

standards of living. 
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The role of field extension workers for watershed development 

Projects vary from tde stated above only in terms of the limits 

placed on them by thei." specific assignments. 

Ocnstraints - The PPL-PLP face three major problems in 
fulfilling their roles. The first problem relates to the fact that 

their training has not adequately prepared them for their tasks in 

watershed development. Deficiencies in training were identified in 

the areas of: 

a. Extension and adult teaching methods. 

b. Upland mixed farming systems. 

C. Soil and water conservation technologies. 

The second problem, which is related to the first, is the 

difficulty the field extensionist has in identifying specific 

factors which limit agricultural productivity and in reporting these 

factors back into the system to bring about change. There is a 

tendency to accept a package of practices without question. The 

third problm which the field extension workers face is their 

youth. ';any of them have been appointed to their tasks within the 

past 5 years and some of the more experienced cnes have moved up in 
the hierarchy to higher levels. Onsequently, ras a group, they are 

yotxg and relatively inexperienced. 

2.4. The Extensin Supervisor (REC Level) 

The Rural Extension Ceter (RECX/BPP) is the primary 

administrative unit frcm which field extension services are provided 

under supervision of the middle level extensin worker (PPM). 

Generally, there are 2 types of middle level extensicnists who work 

at this level in watershed areas. They are: 

a. The PI*.extension supervisor for BIMS. 

b. The PMP-extensicn supervisor for the watershed project. 



-5-


Level of Training - The PEW at the EC level are generally
 
appointed 
 from senior field extension workers and are graduates of
 
agricultural high schools. 
 A few are graduates of agricultural
 
academies or universities.
 

Tasks - Their roles are defined by METE as follows: 

a. 7b develop agricultural extensicn programs at the FEC ievel, 
b. lb guide and supervise the activities of field eitension 

workers, 
c. To manage training and demonstration farms, 
d. To evaluate the implementation of extension programs and 

give recomzmidaticns for improvement, and 
e. To manage the REC as a whole which ocmprises the buildings, 

land, facilities, and agricultural extension activities. 

Constraints - The following basic deficiencies are faced by 
PPM's in carrying out their duties. 

a. Basic techniques of manageme-t and supervisicn, 
b. Agricultural extension programing, 
c. Evaluation of extension programs, 
d. Upland farming systems, 

e. Watershed management. 

2.5. The Extensicn Specialist (Projectlevel) 

In the hierarchy of the system used for extension activities, 
this is the first level at which any degree of specialization 
occurs. The extension specialists (PPS) working in the watersh-rd 
areas include the following: 

a. The PPS-extensicn specialist for BIMAS and for agricultural 
services. 

L. P3RPDAS-heads of sub-centers. 
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Ievel of Traink-n - The extensicnist at this level usually has 
an agricultural university degree (Sarjana) or equivalent and a few 
have graduate degrees. 

Tasks - The basic responsibilities of the PPS are: 

a. To bridge research activities and farming practices, 
b. To backstcp field extensicnist by means of material and 

methodology improvement, 

c. To backstcp program develpnent, implementation and 
evaluation at the REC level, 

d. Assist the head of the agricultural services in develcping 
agricultural programs. 

Opmptraints - These specialists are relatively well trained in 
their specific discipline but have some deficiencies in knowledge 
and skills needed to fulfill their tasks in the watershed programs. 

They are: 

a. 	 Watershed management principles involving integration of 
disciplines in upland mixed farming systems, 

b. 	 Extensions program developnent and evaluation, 
c. 	 Field demonstration or action research. 

Other problems faced by extension specialists are that critical 
disciplines are frequently riot represented on the specialist staff. 
Thus, support is provided from other programs which demand almost 

all the specialist's time. 

2.6. Planning and Technical Staff (Projectlevel) 

The professional staff required to provide analytical, planning 
and technical support for watershed projects include such areas as 
watershed planning, conservation engineering, survey and mapping, 
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and nursery supervisors. Disciplinary support is provided by 

specialist staff. Most of these staff have an agricultural 
tuiversity degree (Sarjana) degree and a few have graduate level 

degrees. 

onstraints - Indications were that the greatest need in this 

area is the development of analytioal skills needed to adequately 

evaluate existing resources and to develop integrated plans for 
watershed development. In acme instances, improved technical skills 

such as soil and water engineering, economic and social sciences, 
and land survey were limited. The upper Solo watershed had 

benefited from an intensive training program in these areas under 
FAD Solo I. 

2.7. Researchers (Project level) 

Research is beirg conducted in the watershed areas by ongoing 

programs of the Agency for Agricultural Research and Developnent, by 

AARD staff seccrAed to watershed development projects and by 
naticnal and international contractors. The largest research group 

specifically assigned to carry on watershed research is the P3LAS 
in the upper Solo Watershed. Ioever, the .group appeared to be 

underutilized. The major prcbler. with research activities relates 

to lack of facilities, staff and institutional support to focus
 

research rm local prcblems. 

2.8. Administrative Staff 

Other important groups relating to the further development of 

watersheds are policy makers and heads of administrative units. It 

is essential that the Camat, Bupati, and other officials be given 

training c watershed development problems to acquaint them with the 

program, orient thon towrd develcpnent processes and to win their 

understanding and support. 
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3. Training Prra 

Training programs are being provided for the staff of watershed 
development project by instituticns at all levels. Al.thcugb
 
deficiencies still exist, especially related
as to probls of mixed 
upland farming systems, significant efforts are being made to 
improve the quality and relevancy of training programns. A brief 
description of these programs follow.
 

3.1I. Ag'icUltural Hig[h Schools 

There are 3 types of high schools which train the majority of
 
field extension workers. They are:
 

a. SPP-Negeri - National agricultural develojment high schools 
under the Ministry of Agriculture.

b. SPP-Daerah - Provincial agricultural high schools with 
guidance (curriculum approval) by the Ministry 
o Agriculture. 

c. SLTA-P - Vocaticrial agriculture high sch-xols under the 
Ministry of Educaticn. 

Curricula - The curriculum of the SPP, with the exceptincAi of the 
marine fisheries schools (SUPM) and the two forestry schools (SiMA) 
which have specialized curricula, has beein designed to provide a 
polyvalent (multidisciplinary) type orientation. Twenty eight 
percent of the teaching time remains flexible for the introduction 
of a specialized bias. This bias is either directed to -ard inland 
fisherieg (twn schools), animal husbandry (five schcols), or crop 
proxducticn (in the remaining schools). Overall the curriculum 
cxnsists of 34% general edticticn mid 66% tecmical subjects, the 
proporticn of lecture and practical peziod is 49% and 51%,
 
respectively. The SLTA-P of the Ministry of Fducaticn are oriented 
more tcmard a specialized job market and do not provide the 
polyvalent type orientation. 
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Ccstraints - In relation to training for watershed development 

projects, the agricultural high schools are faced with 3 basic 

constraints: 

a. TMe curriculum is designed along the lines of the 

agricultural services and too little attention is given to 

upland mixed farming systems, soil and water onservation 

tech-clogies and extension methodology, 

b. The teaching staff need to be upgraded. Although the 

qualification of staff of the national schools is 

relatively high, 35% Sarjana, 43% Sarjana Muda and 22% high 

school. only 14%of the staff of the Provincial. schools 

have SarJana degrees, 

C. Although physical facilities for agricuitural high schools 

are being improved, there are still considerable 

deficiencies in classroom, laboratory, dormitory and field 

practice facilities. In relation to training for watershed 

development, field facilities for practical work in upland 

mixed farming systewn is lacking. 

3.2. Universities
 

here are 52 agro-cmplex faculties which provide professional 

level training in Indonesia. As a group, these faculties offer 

S0 , S1, S2 and S3 level training in the traditiaial 

agro-cmplex and environmental science areas. These faculties 

represent a substantial resource for training. 

Crricula - At the Diploma (SO) level a wide range of 

curricula are being developed to meet specific requirements of the 

clientele. These curricula may be of 1 to 3 years in duration and 

include areas such as, teacher training, estate crop management, 

seed technology, and management of cooperatives. Sarjana(Sl) 

level training is offered in traditional disciplinary areas of 
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agriculture, animal bciences, forestry, fisheries, agricultural 
engineering and technology, and vterinary scicnce. However, the 
range of curricula being offered within these areas is expandipg
rapidly. Graduate (S2 , S3) curricula are also being offered in 
over 20 disciplinary and multidisciplinary areas.
 

Constraints - Indonesian universities have been growing rapidly 
during the past two decades, but because of staff and space

limitations they are able to accept only 25% of applicants. 
This
 
pressure has made it difficult for university staff to become as
involved as they should be in field activities. There is a need foi 
greater contact beti*,en the university staff and rural developmet
problems. Qirricula are needed in subjects which give greater
 
emphasis to areas such as: 

a. Upland mixed farming systems. 
b. Agricultural and Extension education. 
cc Oommnit, nutri<"'-. and family resources. 
d. Soil and water convervaticn. 

3.3. In-Service.Trainin 

In-service training isprovided primarily by In-Service Training

Centers (ISTCWiBPP, BLK, BKPI) and by project level supervisors and 
specialists at Rural Extension Cbnters (REC). There are 19 
In-Sertice Training Centers which provide teaching in the following 
topics: 

T-ice 
 %Time i980/81 

Orientation Training 
 22.7 %
 
Basic Training 

0 % 
.Skill Upgrading 


48.0 % 
Refresher Training 17.3 %
 
Advance Training 
 0 %
 
Prcmoticai Training 
 12.0 %
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Curricula - The training program for watershed development 
projects is quite specific. In Citanduy, for example, the training 
program to be provided by the centers includes: 

a. 	First year of assignment (PPL)
 
1, Orientation to jcb assignment 
 3 weeks
 
2. 	 Basic Extensicn Training 1 month 
3. 	Community develcment 
 2 weeks
 

b. 	After 1 year on assignment (PPL)
 

1. 	 Special Extension Technology 2 weeks 
2. 	 Integrated fanning Technology 2 weeks
 
3. Special Farming Technologies 	 2 weeks
 

c. 	First year of Assignment (Piri)
 

1. 	Extension program development 1 month
 
2. 	Supervisin training 
 2 weeks
 

3. Water management at farm level 	 2 weeks 

d. 	First year of assignment (PPS)
 

1. 	Orientation to job assignment 
 2 weeks
 
2. 	Extenticn methods 
 2 weeks
 
3. Watershed management 	 3 weeks 
4. 	Special professicnal training 1 urnth
 
5. 	Trainer training
 

Constraints - Although the programs of the ISTC's are fairly
 
well developed, they suffer from the same type of ccnstraints as
 
other training institutions, i.e., the need for more staff and
 
facilities. The major difficulties Cbeerved in relation to the
 
training program wares
 

a. 	Too much classroom asaopposed to field training. This is
 
inpart related to attempts to make up for deficiencies in
 
techlical training at the pre-service level. 
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b. 

c. 

A need to develop and make better use of field laboratories 

in the watershed area for training parpose. 

Technical program are often tco short. For emWle. it is 

difficult to see bow 8 subjects including terrace 

ccnstruction tedhniques, lend survey and mapping, basics of 

hydrology, etc., ould be covered in more than an 

introductory way in 3 weeks. 

3.4. On-the Job training 

This level of training is provided by supervisory and specialist 

staff in the field through training programs at the REC and an 

deplota and model fan.as. Agricultural Information Centers (AIC's) 

were set up to assist in training activities as well as to provide 

support services. There are 11 Rgictial Agricultural 7hformaticl 

Centers and 1 National Agricultural Information Q-ntzr, covering the 

27 provinces, vich means that one Regicnal AIC has to cover wore 

than cne province. 

Functions - The functions of AIC are: 

a. 

b. 

c. 

d. 

Gather, select, and organize informticn from varioa 

sources mxh as research inatituticns, unIversities, 

libraries, gavernmLiit and private institutios, farm 

businesses and the rural people, 

Prepare extension materials in a form suitable for printing 

and audiovisual purposes, ad suitable to the target 

audiences, 

Distribute extension materials as smothly as poesible to 

all unita Who are working in extension or A suparvise 

extension activities, 

To collect, analyze, and interpret data as regards the 

effectiveness and efficiency of the infomtion materials 

that have been dintributed, 

to' 
L) 
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e. Assist in the training activities and work together with 
the extension in developing an-farm dem-stmian and 
field tridls and in developing exttaisicn nmetof. 

mistraints - The primary constraints on the AIC's are: 

The AIC's are required to cover large areas a. 	 with limited 
staff and facilities, 

b. 	 The centers are new and are not yet fully integrated into 

the system, 
c. 	 They have not yet developed as much experience and
 

expertise in upland mixed farming systems 
as is needed. 

4. Organizational 'Constraints to Effective Use ofManpower 

Although other members of the team. were responsible for studying 
institutional arrangenents, the sub-team for humar, re-ow-:ces 
xrsidered some problems which relate to effective manpowr use. 

4.1. Distributicn of Effort 

During tha past 2 decades government policy has determined tat 
najcr emraa3is be given to the development of lowland agricuture, 
?rimarily rice. Pz a consequence, programs, andstaff, facilities 
ave concentrated in the lowland areas. The fruits of these efforts 

ire evident in the increased productivity of rice. In spite of the 
Ireat progress which has been made in these areas, a large 
igricultural smp,ort system is still. needed. Thus, it is unlikely
ihat emphasis will be shifted from these areas but it should be 
?xpande d to include the upland areas. Inproved management of these 
treas is important not only to tha upland farmer but also to the 
.owland farmer kho shares in the caisequences of upland degradation. 
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In order to show the present imbalance in parsonel assigned to
 
qPland and lowland areas the following data from the Citanduy
 
Watershed will serve as exauple.
an 

Distribution of Teclnician level Staff in the Citandry 
Wlatershed Area I& Locaion and Program. 

KABLJPA1TEN M~S P3 RPpD BDAM P3RPDAS 
P ,M PEM PPL PUP 

Tasikmalaya 20 2 96 9 
Majalengka 20 - 117 -
Kuningan 12 1 75 5 
Cilacap 20 4 80 20 
Cia.is 32 5 
 145 25 
TOAL 104 12 513 59 

Theae data show a ratio of BIMAS to P3RPDAS staff of
 
a~proximately 9:]. Although of the BI)MS
some staff are working cn
 
upland agriculture, it is estimated that et lewst 0°0% of them work
 
in lowland agriculture. 

Another related problem is that the RF's are most frequently
 
located in areas serve
where they lowland agriculture more 
effectively than they do upland agriculture. This pimblem was 
raised in every watershed area visited by the team.
 

4.2. O.ordinaticn of Extensia at the EC Level 

Coordinaticr of extemion program at the REC level is extremely 
important. Thip is the level at which programs directed tord the 
farm ocammLity are either integrated in a unified system of mutually
suprting activities or are presented to ths c---cunity as a 
bewildering array of separate activities. Thm fact that personnel 

fl: 
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working at t ds level represent a wide range of agricultural
 
services ar 'projects,. different sources 
of funding and different 
lines of cawrd, would indicate that coordinaticn at this level 
will be ,difficult. 

The distribution of field level peL-.nnel arng agricultural
 
services and P3RPDS in Citanduy indicate 
a large and diverse 
effort cn the part of government in this area. The distributicn is 
as follows: 

Agencies Number of 

PPL 
Food Qrcps 222 

Forestry .17 

Small Holders 64
 

Livestock 13 

Fisheries 16 
P3RPDAS 59 

The problem of coordination is further complicated by the fact 
that 3 coordinating bodies with supervisory responsibilities exist 
at this level. They are the R1C with PPM supervisory staff, the 
P3RMS sub-center with P1NIAK, and the UMP under the Camat. 

There is a possibility that this problem will be accentuated When 
the P3 RPDAS falls under a separate Ministry from the agriculturai 

services. 

In practice, coordination of extension activities the REC' 

apears to be strongest but the degree of coordinaticr is quite 
variable. The REC's visited in Gunung Kidal and Citanduy seemed to 
be functioning quite well. In other areas they seemed to play a 
limited role. Since only a few Rural Extenticn Centers were 
visited, this cbservation may be subject to ccrsiderable error. 
However, one thing is certain, coordination of project 
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ItqleMztatimx at this level is eBxtremely ltportant. Since this isthe letma.l wwI4'.invives the 1argest ntder of pcple an)a is thelevel at which the ftrmer and projets interact, a strong, wel

organized. ooordr 
 ing unit which can backstcp the staff in the
 
center is ne.dac.
 

The Agency for Agricultural Education, liaining 4 Etensicn(AAE:, ).of the Ministry of Agriculture was establht-od Undar Preasid-t.al ecree No. 44/45 in 1974. The Agency is charged With the formulati.cn ofpolicies and plans for coordination of agricultural educaticn, training,and xtension and to implement programs in liaisn with the various
Directorates General of the, Ministry of Agriculture. 
 According to thisdecTee, AAETE. s1ould exercise a ccordinating role betwem the existing
services and special projects at the Rural Extension Centers. 
The fact
that AAME also has a strong base for sqporting extension activi tiethrough training (ISTC) and inforraticn services (AIC) would slffort this 
aOroa h. 

Effective use of perscunel and utual support of programs would be
strengthened by a unified program of extensin which would be effective
 
across service and project lines.
 

. Inorder for such a system to function effectively there is also a
need to establish a functional career program in extensirt.
 

In spite of the i"portant role that extemsion plays in theinplementation of agricuitural programs, there is
no formal career
 
program for extension. As a 
result, it ismore difficult to get
qualified persca to eater this activity, and there isa significant
drain of extensionists into other services. 
A strong career programwhich provides iproved uniformity, profesional identity, and stabilitywould do uch to iqrove the effectivmems of extensicn work. 

http:formulati.cn
http:Preasid-t.al
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'4.3. Field S t to the P1L 

Mbat P have, or will have, general or polyvalent training. In
 
view of th' 
 fa t' that they must deal with farmers on a wide range of
 
subjects, this tywe of training is 
 most useful. However, it means that 
he I t depend on 'others to backetct him on special problems. rlhe present 
strUCt'ire places specialized heIp at the kabupaten level where each
 
specialist has to backstop up to 50 PPL spread 
over a large area (based
 
on the ratio of I PPS/10 PEM and 1 
 PFM/5 PPL). Actually, if there were 5 
P S representing 5 disciplines, thim each PPS would have to respond. to
 
pXablems in his discipline, experienced by 250 PFL. 
 This represents a
 
weak link in the chain.
 

4.4. 02anizaticc. of Training Prcgrc-= 

Several institutions and agencies are involved in training technical
 
and pr6fessicnal manpower. 
 These include naticnal agricultural high 
schools, provincial agricultural high schools, the ISTC's, the AIC's, 
project staff, and universities. Althouh each institution fills a 
defined slot in the training program, there is a need to plan a unified 
curriculum for training watershed personnel. 

5.Ma puirents 

Davelopment programs and educational institutions in Indonesia are 
growing rapidly, thus the data base for projecting manpower demand and 
supply is constantly shifting. Past experience has shown that manpower 
projections are often outdated before they are published. However, it is 
iniortant to establish estimates of needs anti potential supplies of 
manpower for programs which are to expand as rapidly as is upper 
watershed development. 

Based on assumptions outlined in the technical report (Appendix 7), 
the human resource team made the following estimates for technical and 
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professional staff for the develqopnnt of watershed programs between 
1983-1988/69. 

a. :T-rchicial SPP Level: PPL-Field extensions 17,500-
PPM-Extension Supervisor - 3,500 

PPLTechxnicians - _tO 
Tbtal 24,500 

b. Professional Ir. level: PPS-Extensicn specialists -- 350 

Research workers - 175 
Headquarters Professionals - 200 
Total - 805 

The ratio of PFL to farm families used in these estimates are lower
 
than those used for BIMAS rice projects because of the greater 
crmaplexity
of upland mixed cropping systems. However the ratio is still a very high
1/1000. Actually it is more practical to think in terms of 1 PPL to 200 
farm families who participate in the farm groups. This provides direct
 
ccntact 
with 20%of the total population. Others wmid be reached
 
primarily throuEh mass 
media and through contact with progressive fariers. 

5.2. Qualificaticn- andTaining Requir its 

This subject has been covered in some detail in an earlier section 
but is reviewed in relation to type of training and numbers. 

Fbllowing is a listing of numbers pcaitiny and level of training. 
Poition Polyvalent Diploma Sarjana Graduate

+ + A Degree 
________________ ___- 18 . . - ISTCa 1.6W - - -

Field Ext. Worker 17,500 3,500Field Technician 3,500 1,000 -


-Ext. Supervisor 2,500 2,500 1,000 --Ext. Specialist - . 350 100
Headquarters
Professional - -- 280 100Researcher - - 175 100 

'RYPAL 23,500 7,000 905 300 
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Poertial-S,1of.
5. b 	 Staff: 

'Dechn 4ia1 A recent report *) indicates that middle-level
 
technical manpcwer will be in 
 short supply through the mid-1980a ard
 
that standards of agricultural technicians need 
to be raised. The
 
report has stimulated the government to undertake efforts to 
strengthen agricultural high schools. Actions being taken are 
outlined in the Technical Report (Appendix 7). Based on projected 
iRrroveMents, revised World Bank estimates show only a 3% gap cn a 
total 	demand for 146,300 midfle level technicians by the end of
 
Belita IV. These projecticns included large increases for several 
agricultural service areas which will play a major role in future
 
watershed developent. Data are as follcws:
 

190/8 1/,68/84 % increase 

Forestry 	 9,900 
 31,760 320%

Estate Crcps 16,200 39,470 240%Livestock 6,900 l4f030 200%Food 	Crcps 22,50 37,440 166% 

The total increase projected -cr these areas between 80/81 ai-d 88/89
 
is 39,200 ccmpared with the calc1aticn of 17,000 additional middle level
 
technicians needed for the waterthed development program. 

Diploma programs ware initiated in 1980 and have already grown to an
 
estimated number of 2000 in training at the present time. 
Since these
 
programs are develcped largely "cn demand", it is likely that the annual
 
output of these programs will approach 5000 per year by 198/89, provided
 
demand ishigh enough and nlarnied facilities and teacher training stport
 
isprovided.
 

*) 	Indonesia: Technical and Professicnal Manpower in Agriculture,
 

Raort 3249-Mb, n=, Awgust 1981
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In summary, it appears that the supply of a middle level and upper 
middle level techinicians will be tight by the end of Pelita IV but that 

the needs of high priority programs can be met. 

Professional - The 52 agroccuplex faculties in indcliesia have been 

growing at an accelerated rate. The Sarjana level (SI) student body 

has been growing at a rate of 23%/year over the past decade and 

universities are projecting continuing growth rates of 8-10%/araium. 

The output by 1988/89 could easily exceed 10,000/year. Graduate 
Ptograms are also growing rapidly, expanding from fewer than 100 students 
in 1975 to over 1000 in 1982/83. World Eank estimates show a positive 
balance in the supply of professicnal level graduates. Hbwever, these 

projecticns do not reflect the substantial level of upgrading of 
positions which is likely to take place in the next decade. 

The onaclusion is that emhasis must continue to be given to higher 

agricultural education if demands for professional level manpaver are to 

be met. 

In-Service Training - There are 19 ISTC's (BIlPa) covering 

agricultural in-service training. In addition there are 5 centers 
specializing in fisheries (BKPIs), 6 centers for forestry (Bl s), and 2 

centers for animal husbandry. The capacity of the existing centers is as 
follows: 

BLPP 1,500 (including Ciawi and two 

animal husbandry IS'1133) 
BLK 540 

BKPI 360 

2,400 places 

The Agricultural Information Centers are also valuable in-ser-rice 

training units. As was pointed out earlier, they not only assist in 

cN\ 



preparing: extsimon information and materials for use in teaching and
 
mass Mecdia activ-lities, but also assist in training at the MC and 
 in
 
field diomtratcrns.
 

The total number of participants in in-service training during 
1960/81 was an8155 against estimated total staff of 74,600, or in broad 
terms I someperson out of 9 received form of in-service training during 
the year with an average course duration of 52 days. The capacity of the 
training system is thus sufficient to provide each member of the Ministry
of igriculture with 6 days training per annim with planned improveents. 
These units should be able to handle in-service training needs. 

6. Recommendations 

In order to meet the demand for manpower for watershed development 
programs, the following recommendations are made. 

6.1. Technical evel manpower 

a. The government's three point strategy to accelerate teacher 
training, strengthen and consolidate agricultural high 
schools, and develop poet secondary diploma programs shld be 
implemented. 

b. The curricula for the agricultural high schools shlmld be 
adjusted to give more attention to the needs of field 
personnel in watershed develoient. 7his should place greater 
emphasis on:
 
1) Upland mixed farming systems.
 

2) Basic soil and water oservaticn.
 

3) Agricultural 
extension methoxology. 
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Fleld and ncassrocitact between P3RPMS staff and 
agrIcultura high school stuents should be increased througho0lass visits to watershed areas and the use of P3MMS staff 
a8 guest lecturers. 

d. Diploma (So) curricula should be developed to meet the needs
for upgrading polyvalent extensidnlsts in such areas as:
1) Upland mixed farming systehs.
 
2) Rural ocmUmicatin.
 
3) Extension methodology.
 

6.2. rofessional .TvelManlatr 

a. th. inistry of F'duCticnr's efforts to expwd and improve e
system of higher agricultural education in Indonesia which
rPaces eqhasis oil staff and facility Improvement, the& '.elcPMet of a unified curricula, inproved internal 
efficiency and increased enrollment should be cxntinued. 

b. Curricula of Sarjana (Sl) level programs should be

strengthened in such areas 
as soil and water conservation,
agricultural and extension education, rural cimmunicatic ,Upland farming systems, and cOmMiiity nuitrition and familyresources, in addition to traditional disciplinary areas. 

c. The graduate (S2, S3) level programs should be more
directly involved In training staff of v.tershed developmnitprojects and in broader participation in research and publicservice activities through Centers for Envirrunental Services,OmM~ltty DevelcPsent, ZE xmie Reserch, and Farming Systems. 
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6.3. -I-Service Training 

a. Plans to strengthen Agricultural Training Centers and to enad 

Agricultural Information Centers to put at least 1 AIC in each 
Province should be implemented. 

b. Detailed training plans, similar to those developed for 
Citanduy, should bo dewloped for staff in each watershecI area. 

c. Field laboratories, farmers fields, and demonstraticn fa.ris 
should be used more effectively in training programs des-1ned 
to promote day to day learning through: 

1) increased contact between farmers, extensicnists, and 

research staff, 
2) frequent visits to field experiments developed to do 

research on local prcblems and to provide an interface 
betwVen extensicn aryl research, 

,3) field trials cn model farms and farmers fields under the 
guidance of specialist and research staff, 

4) greater use of simple aralytical tools such as routbne soil 
testing.. 

d. A participatory extensicn approach, similar to that used in the 
Kali Sendang (FRO Solo II) pilot area, should be used for 
farmer training, this includes: 

1) the use of farmers meetings to motivate participants, 
2) the use of demonstratin plots to provide farmers an 

opportunity to see and to practice new farming skills, 
3) the use of farmer acticn groups to decide what practices 

will be implemented cn their individual farms. 
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6,4. 	 ,Orizam OIsidorntiasnas 

,a. 'Acoordinated effort should b made to expand programs of 

atershed development. This wuld include not only the 
*expansicn of P3RMDPMS activities but also expansicn of 
actiVities of the agricultural services such as the secondary 
crop. improvement program of the Directorate General for Food 

b. 	 An effective means for developing and implementing tLified 

extensin programs at the "working ammnity" level should be 
developed. The team recommends that strong consideraticn I
9iven to using the Rural Extension Center as the point of 

coordinaticn anc that AAEL's role in coordinating activities 
at this level be strengthened. 

C. 	 OXIsideraticn slxuld be given to providing technical staff with 

specialized training to assist extensicra specialists in 

,improving support to PPL-PLP. 

d. 	 A technical coordinating comittee, made up of representatives 

of high schools, projects or services, training cmters, and 
universities, chaired by AAME, should be appointed Lo develop 
an effective unified system of instruction for field personnel. 

/ 
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Chaptr, INSTITUTIONAL ASPECTS 

1. Beneficiary Participation
 

Assumptions made in the following assessment and recommendations:
 

- That the Pancaslia state ideology as well as the Basic Policy 

Guidelines (GBHN)undeniably imply an important role fur 
beneficiaries in tie execution of the nation&,I developmeiit 

program. 

- Experience in Indonesia and abroad over the pAst three decades 
has demonstrated that unless development efforts actively Involve 
the poor majority in the planning processes, implementation and 
evaluation of development programs arid projects, these programs
 
are unlikely to achieve their goals. In the absence of direct
 
participation the poor majority are less likely to benefit from
 
development initiatives sponsored by government.
 

Beneficiary participation is not an option but alnecessity inthe
 
struggle of the poor for more favourable terms of development and
 

for improvement in their lives.
 

1. Hamlets as Units of Social Organization
 

The approach by the GOI inmany rural development programs in
 
Indonesia has been based on the assumption that the village is the most
 
effective administrative and social unit. From past research findings.
 
and maore recent observations during the field trip, this assumption
 

appears questionable. Alhough the village is still the most viable
 
administrative unit, in sociological terms the village has frequently
 

come to be divided along class lines and even exploitative of its poorest
 
residents.
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The experience of the PSL-ITB pilot watershed project inCigaru and
 
of the FAO 2 Project inthe Solo watershed indicate that hamlets (i.e.
 
dukuh, eons)have greater viability as the basis of social
 
organization for effective participation insoil and water conservation.
 

Rural projects which attempt to reach beneficiaries at the grass
 
roots level have primarily utilized bureaucratic mechanisms. Although
 
not ideal, this approach is understandable, since voluntary farmers
 
associations of some size and viability at the village or lower levels
 
have been non-existent for the past 15 years. 
Under these circumstances,
 
the team sees the LKMO (i.e., Village Council) as a possible alternative
 
model around which to foster greater conmunity participation. However,
 
if the LKMD isto function as a democratic institution at the village
 
level, it should include more non-fonmal leaders so as to enable more
 
accurate and constructive community dialogue about farmers' needs as well
 
as to facilitate subsequent program execution with as much direct village
 
participation as possible. Upland farmers groups should be given formal
 
representation in the LKMO.
 

2. Bridging the Gap between Kabupaten and Beneficiaris
 

There appears to be a "gap" inthe communication between kabupaten
 
(district) government and beneficiaries residing inrural communities;
 
the slow moving bureaucratic mills are often a 
great handicap to quick
 
problem solving at the local level where the actual operations of a
 
watershed management program take place on a 
day to day basis.
 

To bridge the gap between the higher level planning boards (BAPPEUAs)
 
and the Regreening Centers (P3RPOAS) and the beneficiaries in local
 
communities, consideration should be given to activating subdistrict
 
(kecamatan) level coordinating agencies such as the UDKP (Unit Oaerah
 
Kera Pembangunan/Oeveiopment Coordinating Unit). 
 These UOKPs have been
 
dormant since their inception because they suffer from lack of
 
technically trained peisonnel, funds and the necessary extent of
 
autonomy. Bridging the gap calls for a
greater and more responsible role
 

(A 
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for both sub-districts (kecamatans) and UOKPs. 
It is at this level where
 
the UOKP, Balai Penyuluhan Pertanian (BPP) or Rural Extension Center
 
(REC) and extension workers (PLPs) should work closely together and where
 
they should share responsibilities with the aides ef the sub-district
 
head (Camat), not only for planning but also for supervilion.
 

In order to enhance public awareness and understanding of soil and
 
water conservation, a promotion and awareness program should be fauLnched
 
nation-wide similar in scale and intensity to the National Family
 
Planning Program. The LKM 
 should play a major role in such a program,
 
with supporting roles by the UrKP and district (kabupaten) information
 
offices (PUSPENMAS - Pusat Penerangan Masyarakat).
 

3. Toward Self-Sustaining Projects
 

Past riral development project impleertation has included
 
considerable inputs and subsidies from government institutions that have
 
left the impression among beneficiaries of an open-handed "father
 
state". 
 In addition to the fact that these practices may exacerbate
 
mismanagement In the bureaucratic apparatus, a 
more serious consequence
 
is that operations also cease with the termination of a project. iri
 
other words, project managoeent does not become institutionalized and
 
operations and funding are not routinized by the bureaucratic apparatus
 

in the post-project period.
 

Speedy institutionalization of a program by beneficiaries and at
 
their level is the best alternative to bureaucratic managament. External
 
subsidies 5hould be kept flexible, taking into account differences in
 
quality of land, probable increase in productive capacity, and farmers'
 
initial response to a modest level of subsidization (see section on
 
Economic Considerations). 
 Care should be taken to give subsidies in
 
forms that will minimize the formation of dependency relations and
 

attitudes.
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IoInstittional Arrange .nts 

There are three means of achieving beneficiary par;'i pation: through 
decentralization, through unified, Interagency management; and through
 
fle:xible budgetary and credit systems. 
A maximum degree of institutional
 
(both governmental and non-governmental) decentralization is necessary
 
for effective watershea management because of the widely varying
 
agro-climatic, social, 
and institutional environments which characterize
 
the Indonesian archipelago. A decentralized management structure which
 
places responsibility and authority at the appropriate lower levels of
 
government is the only practical way of managtng the diverse conditions
 
and specific needs of the upland areas in each watershed. A second
 
compelling justificatio, for decentralized management of watershed
 
development programs Is related to the multiple interventions needed to
 
assure adoption of productivity increasing, but ecologically stable,
 
upland agriculture technology. Unlike monoculture cropping systems, such
 
as rice, where the range of input choices is limited, the range of
 
technical packages and associated input choices for upland agriculture
 
fanning systems are much broader and must be tailored to fit the
 
particular agro-climatic, social, and institutional envirunment in which
 
they are being introduced. 
Given the range of choices involved, it 'is
 
simply not feasiLle to manage upland agriculture programs in 
a
 
centralized manner.
 

The 
 second principle which should govern institutional arrangements
 
for watershed development concerns the need for unified management of
 
watershed developnent interventions. If the responsibility for watershed
 
development is appropriately placed at provincial 
or lower levels of
 
government, officials ac those levels must be vested with sufficient
 
authority, including effective budgetary control, to ensure the unified
 
and coordinated management of the various human, technical and financial
 
resources that are required for successful introduction of improved

practices. lhe resources 
required for watershed development (e.g.,
 
research skills, extension, ard credit) reside within several technical,
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line ministries. 
All of these resources mtist be mobilized and allocated
 
in an integrated manner if a sustainable process of upland development
 
and watershed conservation is to be achieved. 
The magnitude and severity
 
of upland degradation, together wito the pressing need for etfective
 
unified management fnr conservation interventions in the.uplands,
 
requires that the government give serious attention to both strengthening
 
the management capacity and authority of local governments, so they can
 
effectively coordinate and control the specialized inputs and skills
 
which reside within the technical line ministries of government.
 

The final principle essential to successful execution of a watershed
 
development program concerns the need for budgetary and credit systems to
 
be sufficiently flexible to accomodate the inevitable variation found in
 
any effort to introduce technology in diverse agro-climatic zones and to
 
farmers with varying income levels, sources of employment and attitudes
 
toward risks.
 

Decentralization, unified, interagency management and flexible
 
budgetary and credit systems are thus desirable goals in and of
 
themselves, and'they can also be viewed as dimensions of variation on
 
which three existing projects can be assessed.
 

1. The National Regreening and Reforestation Program (INPRES)
 

Penghijauan/P3RPOAS.
 

The National Regreening Program has, within only a 
few years,
 
developed competent managers with an impressive capacity to plan and
 
execute cettain activities nation-wide. According to the official
 
organization chart (See Figure 4.1), 
the line of command for the planning
 
function runs frum the Ministry of Agriculture (MOA) (now the Ministry of
 
Forestry) to P3RPOAS (i.e., 
the National Regreening Program), but
 
responsibility for implementation resides with local government.
 
Therefore, the P3RP0AS only has a technical assistance-guidance function
 
wiLh respect to local government (PKP, Pimpro, Pinlak) and field
 
-extension workers (PLP).
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In actuality, however, the relationship of the P3RPRAS Centers to the 
supervisory committee of the regional government is unclear. In actual 
practice the P3RPDAS exercises not only a technical function toward the 
Regreening extension workers (PLPs), but exercises administrative control 

over them as well. This reality was brought to the Team's attention 
during a field briefing in which the Team was provided the organization 
chart (see Figure 4.2) which clearly shows the direct line of authority
 
and control running from P3RPOAS to field personnel.
 

Thus, certain weaknesses in the management.structure are apparent. 

a. The s':paration of the planning-supervision function and the
 
implementation function in very different institutions means that neither
 
provincial apd district governments nor the line agency can effectively
 
be held acccUntable for the results of the program.
 

*b. This institutional separation also disperses limited skilled
 

manpower between units with overlapping and essentially competing
 
jurisdictions. Furthermore because of its watershed based planning
 

jurisdiction, t.he P3RPQAS Centers fall midway between provincial and
 
district jurisdictions, thereby complicating coordination. Some
 
efficials have suggested that there is no problem because provincial and
 
district governments (BAPPEOA) are responsible for macro-planning while 
the P3RPI)AS Centers are rLponsible for operational planning. Yet most 
P3RPOAS Centers which cover several districts and sometimes two 
provinces, appear, in fact, to perceive themselves as having the superior 
role and are accountable to Jakarta rather than provincial and district 

governmentS.
 

The P3RPOAS Centers are not appropriate for integrated planning and
 
unified management of watershed development. They, after all, are
 

instruments of a functi 
,al, line ministry. Efforts by one functional
 

ministry to coordinate, let alone manage, the inputs from another
 
ministry are seldom effective anywhere. Now the relocation of the
 
Centers under the new Ministry of Forestry will likely frther weaken
 
their integrative capacity,, since they no longer will have direct call on
 
critical resources needed for watershed development that are controlled 
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by the Ministry of Agriculture. These weaknesses detected in the
 
Regreening Program are structural. For this reason, simply trying harder
 
to improve planning and management within present institutional
 
arrangements isnot the preferred solution.
 

Insum, planning for the Regreening Program isoverly centralized.
 
The separation of planning and implementation indifferent institutions
 
andthe predominance of one functional ministry are obstacles to unified
 
management. 
The use of targets set by central government to drive the
 
system and the application of nationally standardized inputs, despite
 
tremendous agro-climatic variation even on Java, 
are detrimental to both
 
decentralization and flexible budgeting.
 

2. The Citanduy Project
 

The Citanduy II project iswidely expected to demonstrate an improved
 
approach. By 
decree issued by the Minister of Agriculture, the function
 
of the P3RPOAS management unit inthe watershed was augmented and
 
personnel were seconded from various Directorates General (O.G.'s) in
 
order to accomplish integrated planning and supervision of all
 
agricultural activities in the watershed. 
In actuality, however, the
 
staff at the P3RPUAS Center continues to feel that their responsibilities
 
are limited to the Regreening program and the operation of five
 
subcen! ,rs. Apparently the seconding of personnel from central agencies,
 
locating them inthe basin, and supporting them with a ministerial decree
 
has not yet been accompanied by the transfer of enough authority. 
As can
 
be seen through a comparison of Figures 4.3, the management structure
 
created by*MOA (Ministerial degree), and Figure 4.4 (an organizational

chart which reflects the present field operating arrangements), the
 
P3RPDAS Center in the basin stands independent from and has no
 
operational control over the technical agencies of the Ministry of
 
Agriculture operating within the watershed.
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STRUCTURE 9 ORGANIZATION
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On another point, provincial and district government have been vested
 
I,4ith 
the responsibility for expansion of upper watershed activities.
 
Therefore, coordination between them and the P3RP0AS Center is

essential. 
 Yet the formal mechanisms created outside the regular

government structure to ensure coordination have been ineffective.. To
 
the extent that coordination occurs, It
occurs informally.
 

Project design gave careful attention to balanzing the positions of

three implementing ministries. 
To accomplish this, project activities
 
were funded through multiple budgets and coordinating teams tere

established at two levels. 
 Experience thus far with the Project

indicates that mechanisms established outside the regular government

structure such as the Basin Coordinating Team are not very effective at
 
coordination and integration of operations. 
 Such mechanisms seem to be
 more effective at the national level for dealing with policy issues and
 
administrative bottlenecks. 
 Further, the funding of Project activities

through 24 different budgets has been 
a major handicap to unified
 
management and timely delivery of inputs and services. 
 For these
 
reasons, Project Citanduy may not provide a convincing model of
 
institutional arrangements for future replication.
 

3. The JogyakartaRuralDevelopmentProject
 

Many of the problems mentioned above are 
less severe, in-the

Jogyakarta Rural Developmert Project. 
Management and financial authority

are-clearly vested with the provincial planning board (BAPPEDA), thus
becoming decentralized to the provincial 
level. 
 There is no special

organizational chart of the project. 
By virtue of authority given

through Law *4o.5/1974 and Presidential Instruction 27/1980, the BAPPEDA

effectively coordinates agencies involved in implementation through

specially created Agriculture Technical Oevelopment Centers (ATOC) and

effectively controls the entire project budget. 
This financial control
is accomplished through a consolidated budget, although problems have
 
been experienced with two different disbursevent channels,
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necessitated by the requirements of the IOA loan under which the Project
 
was financed, and with the limited prefinancing capacity of the
 
provincial treasury. 
However, because of the heavy use of expatriate
 
consultants in designing the project, and the special characteristics and
 
size of the province, doubts remain about the generalizability of the
 
Project's institutional arrangements.
 

4. Credit Support for Financing Watershed Development
 

With the exception of the Citanduy Watershed Project no
 
institutionalized credit system for financing conservation and
 
productivity increasing upland technologies is presently envisioned or in
 
place. The absence of an institutionalized credit program for upland
 
farmers constitutes a major constraint to successful diffusion of upland
 
conservation and productivity increasing technology.
 

In the absence of an institutionally decentralized credit system, it
 
is difficult to envision how the technology, now being demonstrated
 
(through direct subsidization) by the National Regreening Program on over
 
700 sites, can be systematically disseminated to surrounding farmers.
 
The investment and working capital requirements for adopting improved
 
conservation and productivity increasing technologies are well beyond the
 
means of the vast majority of upland farmers (see Technical Report on
 
Economic Considerations). Accordingly, the government should give high
 
priority to supporting development of financially viable rural finance
 
institutions to serve, among others, upland farmers.
 

In establishing a credit program to serve upland farmers, every
 
effort should be made to utilize existing rural credit institutions such
 
as the Badan Kredit Kecamatan in Central Java. the Bank Karya Produksi
 
Desa in West Java and the Bank Qesa in East Java. These decentralized, 
local financial institutions, supervised by the respective Provincial 
Oevelopment Banks (BPO), represent appropriate institutional mechanisms 
for the delivery of credit to upland farm communities. rhese rural 
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financial institutions are considered appropriate becau~e they fall under

the direct supervision r)f 
the provincial government and the provincial

development banks arid, 
 therefore, should be more capable than national
 
banking institutions in developing flexible credit programs respoisive to

specific agro-climatic, social and environmental conditions unique to
 
each watershed.
 

Whatever thE institutional delivery mechanism, the credit package

should not be standara;?ed but 
 should he offered in the form of a general
line of credit, leaving it to the farmer to determine both the size of
the loan and the specific inputs to be financed. Eligibility for

borrowing would be determined, in part, theby the reconnendation of
local extension worker and the village heaa that the prospective borrower

has been made aware of the upland technology package appropriate to h's
 
area and that he is prepared to test all, or appropriate elements of, the
 
technology package,
 

Finally, interest rates should be established at a sufficiently high
level to ensure that the rural lending institutions can cover all costs,

including generation of adequate reserves to write off bad debts. 
 the
 
credit program now being put in place to support the Citanduy Watershed

Project should be carefully examined as a possible model for broader
 
replication.
 

5. Recommendations 

The experiences to date with the above projects provide a sufficient
 
base for five recommendations, as follows. 
 Through implementation of

these recommendations greater adherence to the three management
 
principles herein articulated (i.e., decentralization, unified
 
management, and flexible and decentralized budgetary and credit
 
mechanisms) could be achieved.
 

a. The province, district (kabupaten) and subdistrict (kecamatan)

should be re-emphasize6 as 
the fundamental units for the organization of
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tipper watershed nmanagement in both planning and Implementation. 
An
 
alternative, organizing by watershed, is conceptually attractive. 
 Yet
 
there are no functions presently being performed in the National
 
Regreening Program or in the upper watershed component of Project
 
Citanduy that could not be perfonned equally well on a 
provincial or
district basis as is now the case with the Yogyakarta Rural Development 
Project. The assignment of responsibility for planning to a separate

unit based on the watershed is unlikely to imprve the quality of
 
planning and management, at 
least for the foreseeable future.
 

b. Management of watershed development activities should be
 
strengthened through a Presidential Decree thit would establish special

supervision bodies at the national, provincial 
 district, and subdistrict
 
levels. The coordinating bodies that now exist at the national and
 
provincial levels under the National Regreening Program might be
 
utilized. 
Such bodies should be established at lower levels as well, and

their supervisory authorities should be strengthened at all levels
 
through a Presidential Decree (KEPPRES). See Figure 4.5 for a suggested
 
organizational framework.
 

c. 
Watershed development programs require financial arrangements
 
different from most of those currently in 
use. The necessity of a
 
farming system approach and the nature of the task which involves
 
adaptations to conditions at the lowest operational level 
imply that a
 
watershed program should neither be structured like most INPRES programs
 
nor utilize multiple funding sources such as 
in Project Citanduy. Most
 
of the INPRES program designs (OATI-I and DATI-II excepted) give too
 
little discretion and initiative to the local level 
in allocating funds
 
to particular projects, locations and items within given types, of
 
expend iture. 

More budgetary flexibility would be achieved by combining the special
INPRES Penghijauan and Reboisasi funds with INPRES DATI-I funds. By

channeling these funds through the "ditetapkan" (determined) component,
 
greater budgetary flexibility as well 
as adequate control could be
 
achieved. 
 If this cannot be done, other ways might be found to increase
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Axibility of Inpres Penghijauan such as relaxation of target setting at
 
the national level.
 

Multiple funding channels as 
in Project Citanduy have several adverse
 
results: lack of synchronization in arrival of financial 
authorizations
 
(0IPs) means 
late deliveries of inputs/services and occasional
 
postponement of activities for an entire season; there is
no way of
 
ensuring that the development and operational costs of a function are
 
comprehensively covered; no one 
isencouraged to feel 
an overall sense of
 
responsibility for a particular function when so many agencies are
 
contributing to its running, and, above all, unified management is
 
ineffective if not impossible without financial control.
 

d. Before making the following reconnendation concerning changes in
 
the National Regreening Program, a 
disclaimer is necessary. Presidential
 
Decree No. 20/1983 officially established the new Ministry of Forestry

including its Directorate General of Reforestation and Land
 
Rehabilitation, Directorate of Soil Conservation and Directorate of
 
Regreening and Shifting Cultivation Control. 
 In most other countries of
 
the world soil conservation and regreening functions are attached to the
 
Ministry of Agriculture rather than the Ministry of Fore3try. 
As far as
 
was known at the time of writing this report, the organization of the new
 
Directorate of Soil Conservation and Directorate of Regreening and
 
Shifting Cultivation Control had not yet been specified. 
Thus the Team
 
was neither aware of, nor did it intend any conflict between the
 
following suggestions and official government policies.
 

Consideration should be given to reorgarizing the P3RPDAS Centers In 
ways that would attach them firmly to the provincial and district
 
govern,nents, perhaps under the general supervision of the BAPPi,)A as
 
exemplified in the Jogya Project or under the new Environment Bureaus
 
(Biro Lingkungdn Hidup) that are to be established within provincial and
 
district governments. The reorganized centers would continue to receive
 

\
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technical guidance from the Directorate Generoil of Reforestation and Larnd

Rehabilitation, Ministry of Forestry, as well 
as from appropriate
 
Oirectorates General of the Ministry of Agriculture.
 

Regreening extension workers (PLP) would be placed under the

administrative authority of the implementing uni-, the district level
 
agencies (dinas), with technical guidance from the Research and
 
Development Agency, Ministry of Agriculture, and the similar agency in
 
the De'artment of Forestry when it becomes operational.
 

e. Finally, as outlined in Section 4, the government should give

priority atLention to the establishment of a decentralized system uf
 
rural financial institutions to support the investment and working

capital requirements of upland farmers.
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Figure No. 4.5.
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ChaRter V. Strateg Coniderations 

1. 'Tchnical Aspects 

1.1. Development of a farming system aliproach is seen as the key 
solution to improving ecological stability, farm 
productivity, and henck in,:ane of the farmers. 

The packages of n:,_.icshould be appropriate to the
 
ecological and uocio-F-o-romic ocnditirns at different micro
 
levels, A farming systexm approach embraces very complex
 

issues because of the subsistence level of farmers and their
 
very limited resources.
 

The camxpnents of a farming system are as follctm:
 

" Soil and water awservaticn,
 

" Food crops caitcnent,
 

" Grass, tree, tree crops and industrial crops cumponent,
 

" Livestock component, and
 
" Fishery Ctpcznent.
 

The socio-economic aspects integrate all the cumpcnents.
 

Of the different ociments, the grass, tree, tree crops and
 

industrial crops comxnent has a very important role in the
 
stabilization of fragile ecosystems, for the production of
 
forage for livestock, fruits and crops, fuel wood and sawn
 

timber. Because the fundamental cause of erosion is ne of
 
Clover-use"l of land due to population pressure and lack of
 
alternative employment opportunities, the' development of the
 
livestock sector as a cuiponent of farming systems in the
 

upland areas deserves attention as a substitute for land.
 
Development of improved f-dder trees and suitable high
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yielding grass-legume pastures also offer praising ways for 

the farmers to earn crcey frm selling fresh forage, dried
 

fodder or hay.
 

Livestock has an important role in the.farming system of the
 

small farmer because of synergistic interaction with food
 

crops, cash crops and tree crops. Livestock produce manure
 

to maintain the fertility of cropland and are also a source
 
of traction for cultivation. y increasing these synergistic 

interactions, farming efficiency can be increased, as wall as
 

the fulfilment of the farmer's needs.
 

The watershed development strategy must differentiate beteu3n 

imroved management n good land (food crops on terraces) and 

reclamation of critical eroded land. Both requiro investmnt 

but the pay-back in the first case is quick and high, vnereas 

in reLamation activities the pay-back is low or marginal and 

occurs over a longer period of time. 

1.2. 	Research and developient through field laboratories based on
 

agro-ecological considerations.
 

The role of AARD and other institutions for the generation of
 

appropriate technology (ccqmxnents or complete packages of
 

technology) at representative field laboratories and also
 

provision of baseline data is very important. The
 

develooeant of field laboratories in representative watershed 

regions based on agro-ecological caisideraticns is essential
 

for speeding up the transfer of appropriate technology to
 

similar agro-ecological zones. The appropriate packages of
 

agro-technology generated by field laboratories will be
 

further fine-tuned by on-farm verification trials,
 

demonstrated in the model farms with the participation of
 

farmer/beneficiaries, and finally disseminated to farmers.
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1.3. 	 Land Use Planning onsiderations. 
Watershed develcpment is essentially a coponent element of 

regional development and by Its nature is an example of 

integrated rural develpouant. Ingeneral, a watershed is a 

well defined physical region with natural physical boundaries. 

In order to improve the utilization of the natural resourcea, 

the productivity ard the stability of the watershed, an 

integrated development plma must be developed based on the 

physical and environmental o-iiditions, i.e., the sustained 
capability of both land and water resources. 

In the first rkhase, an integrated watershed development plan 
at the macro level must be developed based on primary data 

and information on the physical and environmental conditions. 

It is recognized that socio-economic and political aspects 

are likely to be the overriding factors in the final decision 

in macro land utilization in any watershed area. Macro 

planning should be carried out by the planning boards 

(BAPPEDA) at provincial and district levels and must be 

followed by more detailed planning at the sub-watershed 

level. This level of planning should be carried out at
 

district and sub-district levels.
 

Further, micro-planning at the operational or village level 

requires much more detailed and specific information. It 

must be able to respond to the type and level of management 
at field level. This planning should be zarried out at 
sub-district and village levels.
 

Based on specific guidance from the National 
Government/BAPE2AS, the planning of any waterahed 
developent program should be under the direction of the
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BAPPMS I and II, with the involvement of all line agencies, 
such as P3RPtAs, Agriculture (Food Crops, Liveetock, Estate 
Crope and Fishery), Public Works, etc. This planning process 
should cosider the proposals and aspirations generated by 
sub-district and village institutions. 

The inplementaticn of a watershed deve!Ojuent program will 
logically follow the administrative boundaries of Province, 
Kabupaten, Kecamatan (UDKP) and village in acordance with 
law No. 5 of 1974 (Autcnamy of Provincial Government). In 
many cases the boundaries of Kecaatans coincide with the 
physical boundaries of aub-watershed units. 

2. iUwi Resources Develomet 

2.1. Unified extensin program at REC (BPP) level. Formulation is 
needed of an meanseffective for developing and implementing 
unified extension programs at the JC (BPP) w~nrking level. 
The REC should be the point of coordinaticn and the role of 
AAEWE in coordinating activities at this level mst be 
strengthened. This is the level at which programs directed
 
tovrard the farm comnunity are either integrated in a nifl.e 
aystem of muttally supporting activities or are presented to 
the ommiunity as a bewildering array of separate activities.
 

The fact that persinnel wrkig at this level represent a 
wide range of agricultural services and that projects have 
different sources of fAriing and different lines of comiand 
iqoses crstrdints. 

Moet PPLs/PLs (field extension workers) will have general or 
polyvalent training which is useful for dealing with farmers 
and a wide range of subjects, Therefore, PPLs/ILPs must 
depend on others (PR49 and PPSs) to backstop them onmspecial 
problems.
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2.2. 	 Unified training programs including the improvement of 

curricula in soil and water conservation for upland 

agriculture.
 

a. 	 Tbbnimcal level Manpower. 

(i) 	 Improvement of the technical level manpower by the 
acceleration of teacher training, strengthening and 
consolidating agricultural high sc]xols, and 
developing post sebcdary diploma programs (S0 ). 

(ii) 	 Improvement and adjustment in the curricula of the 
agricultural high schools to give more attenticn to 
the needs of field personnel in watershed 
develcpment. The curricula should place greater 

emphasis on: 

* Upland mixed farming systes; 
" Basic soil and water ccnaervaticn; 
. Agricultural extension methodology. 

(iii) 	 Developnent of poet secondary diploma (So) 
curricula in order to meet the need for upqrading 
polyvalent extensionists in the following areas: 

0 Upland mixed farming systen; 
. Rural communicaticns; 

a Extension Methoology. 

b. Professional Level Manpcwer. 

(i) 	 CQntinutng the efforts of the Ministry of Education 
to expand and improve the system of higher education, 
wh ", ralacing eur.asis an the improvement of staff 
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and facilities, the develoqpunt of a unified 
curricula, iqrcved internal efficiency and increasad 
enrollment. 

(ii) 	 Strengthening of curricula of agricultural university 

degree (S1) level programs in such areas as: 

" Soil and water conservation, 

* Agricultura). and eztension eduoaticn, 

. Rural oommnicationH,
 

" Upland farming systems, and
 
* Ommunity nutrition and family resources, 

in additicn to traditicnal disciplinary 

areas. 

(iii) 	 More direct involvement of graduate (S2, S3) level 

programs in training staff of watershed development 

projects, and in broader participation in research 
and graduate studies on watershed problems and in the 

feed-back of field inforwation into the educatioal 

programs. 

c. In-service Training. 

(i) 	 Strengthening of the existing Agricultural Training 

Centers and expanding the Agricultural Information 
Centers 	 (AIC) to at least cue AIC in each province. 

(ii) 	 Develomient of detailed training programs for staff 

in each watershed area. 

(iii) 	 Efficient utilization of Field Laboratories, field 

trials on farmers 	 field, and demonstration farms in 

training programs to provide teaching-learning 

through: 
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iz creased contact between farmers, 

extesionists, and research staff, 
• frequent visits to field e.xperimental sites
 

to undertake research on local problemsand 
to provide an interfaoe between extensicn 

and research, 
* field trials on model farms and farmers fields 

under the guidance of specialist and 

research staff, 
* greater use of sinple analytical tools, such as 

soil testing kits. 

d. 	 Developent of a Participatory Extension Aproach, 

including: 

" 
the use of farmers meeting to motivate participants; 
" the use of denstration plots to provide farmers 

the opportunity to nee and to practice new 

farming skills; 
" the use of farmer action groups to decide on 

practices to be implemented an their individual 

farms. 

e. 	 Technical Cordinatitg Oxmuittee. 

The creation of a technical oordinating oumittee is
 
reccmnended. 
This would ccnsist of representatives
 
of agricultural high schools, projects or services,
 
training centers and universities, and be chaired by
 
A&MTE. The purpose would be to develop an effective 
unifled system of Instruction for field perscnnel in 
the light of the cowlexity of training needs for 
watershed developmint staff. 



3. Institutionial Apc8 

3.1. AfliCation of 4 PrInciple. 

a. '1he four Principles for achieving the objectives of. 
watershed developnent and mnagement are: 

" decentralization of authority for management,
 
" Unified interagency management, 
"
deveIrvet of flexible budgetary and credit
 

systems, 
" 
active participation of beneficiaries.
 

The decentralization of authority and responsibility
 
is necessary for effective watershed management
 
becmuse of the oomplex nature of develpment and of
 
the widely varying degree of Physical (agzoecilojy),
 
and social environments in Indonesia. A
 
decentralized management structure which places 
authority and responsibility at the apprcpriate lower
 
levels of government is the only logical and 
practical wuy of managing the diverse ccnditicna and
 
specific needs of the upland areas in each
 

watershed.
 

Further justification for decentralized management of
 
watershed development prograi is 
to facilitate the
 
smooth and orderly execution of activities, 
enocpassing the multiple actions needed to assure
 
adoption of appropriate farming systems for sustained
 
Productivity and the maintenance of ecological
 
stability. 
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The second principle which governs instituticnal 
arrangeents is the need for mxdfied management of 
watershed development programs. Since the 
respnsibility for watershed development would be 
anor xriately placed at the lower levels of
 
governmmnt (provincial, district and sub-district),
 
the officials at those levels must be vested with
 
sufficient authority, including effective budgetary 
control, to ensure the unified and coordinated
 
management of scarce resources (both human and
 
natural). The resources required for watershed
 
developmnet (e.g., research,
training, extension and 
credit) are supplied by several technical line
 
ministries. These resources 
must be efficiently
 
mobilized and utilized in an 
 integrated manner, if a 
sustainable pcooess of upland developnent and 
watershed conservation is to be achieved. Serious 
ccmsideraticn must be given to both strengthening the 
manigement capacity and authority of local 
governments, so that they effectively coordinatecan 
and control the specialized inputs and skills which 
reside within the different technical line ministries. 

The third principle essential to the successful 
executin of a wetershed develqment program is the 
need for budgetary and credit systems which are 
sufficiently flexible to acooumoate the variaticn of 
packages of technology appropriate to the ec,"gical 
and socio-ecacmic canditicns aL different micro 

levels. 

The fourth principle is t-lie active participation of 
upland farmers (the beneficiaries) to ensure the 
successful implementation of any develmient program. 



b. 	 The Creation of Bodies for Coordination of Watershed 

Developuent Baned cn Presidential Decree. 

The Province, Fabupaten and Kecamatan administrative 

units should be given aurthority and respcnsibility 
for management of watershed developnent and be 
re-eAipasized as th-e funA-.mwntal units for the 
organizaticn of thee activities at the both planning 
and implementaticn stages. 

Obordinaticn of watershed mAnagement activitiesi 
should be strengthened tirough a Presidential Oecree, 
that wmld establish special coordinating and 
supervisory bodies at the naticnal, provincial, 
district and sub-district levels. 

3.2. Necessity for Developruent of Upland Credit System. 

The development of an instituticnalized credit system for 
upland farmers is an absolute necessity to successful 
diffusion of appropriate technology for improving 
productivity and stability in upper watershed regions. In 
the absence of an instituticnally decentralized credit 
system, it is difficult to see how the appropriate technology 
can be systematically disseminated to upland subsistence 

farmers. 

In developing a credit system to serve upland farmers, every 
Pffort should be made to utilize existing rural credit 
institutions such as the Badan Kredit Fecamatan (BMx), the 
Bank Karya Produksi Desa (BKPD) and the Bank Desa. These 
decentralized, local institutia-Is,financial 	 supported by the 
respective Provincial Development Banks (BPD), represent 
appropriate instituticnal mechanisms for the delivery of 
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credit to gpland farm cmainities. These rural tinancial 
inatitutiam are considered aprpriato and anulk be more 
capable than national banking institutions in developing 
flexible credit program responsive to specific social and 
envirormental ooniticnm unique to each watershed. The 
credit package should not be standardized but should be 
flexible and offered in the form of a general line of credit, 
leaving it to individual farmers to determine the size of the 
loan and the specific inputs to be financed. 

3.3. 	 SLubidization in the Form of Capital Investment for 11w0ical 

ClQwervaticn Measures. 

Since 	the investment requirents for adopting improved 

conservation and productivity technologies are well beyond 
the means of the vast majority of upland farmers, it is 
appropriate that subsidies for capital investment, such as 
physical conservation masures, be provided to farmers. 
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ANME 1 

ITRSFED ASSEcSS TEAM 

TEARS OF EN 

Assess the role, function and adequacy of the Citanduy National
 
Watershed Steering :cxmiittee and its Secretariat and define steps 
for; 
(1) improving is policy and budgetary oversight functions; and (2)

broadening its scope beyond 
 the Citanduy Ri-ver Basin; 

Assess the institutional structures, and managemnent and decision-making
 
systems, employed by the National 
Regreening Program (P3HPDAS and
 
P3LAS), the Jogyakarta Rural Development Project, the Provincial.
 
Development Project, 
 and the Citarduy II and Solo Watershed Projects and
 
make recommendations 
 for improving the organization and management of
 
GOI watershed management programs based 
on the experience and insights
 
gained from 
these various programs. Specific attention should be
 
focused on responsibility/ authority that can 
and should be delegated to 
provincial and lower levels of government, and the mechanisms/promisses
 
for improving coordination 
among involved government agencies; 

Assess alternative budgetary/credit mechanisms available for financing
watershed/upland agricultural programs and make recommendations for 
increasing the flexibility and apprcpriateness of these systems to
 
watershed program administrators as well as beneficiaries;
 

Assess the technical, social, economic and financial viability of the 
various watershed technology packages developed by the FAO Solo project
which have been applied/further refined in the context of the Jogyakarta 
and Citanduy Watershed Projects and the National Regreening Program. 
Specifically, emphasis should be given to level, t pe, and duration of
 
subsidies required to secure adcption of the various technology

packages. 
Analyze the present constraints which preclude large scale 
farmer adoption of a given techmology package;
 

\1' 
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To the extent possible, assess the impact of cn-going watershed programs 
in terms of their economic and financial impact on participating farmers 
as well as their impact on steaming soil erosicn; 

Assess the effectiveness of varicus government and non-government
 
extensicgi efforts in 
 diffusing farming system and soil conservation
 
technology and in encouraging community and 
 farmer participatir- in
 
watershed conservation development activities. 
 P rticular attention
 
should be directed to the role formal a 
 non-formal institutions at
 
the village level (such as 
the LKMD, Rra and farmer groups) could play 
in mobilizing and sustaining community support for watershed
 
onservation/development 
 activities; 

Assess the medium and long term professional and technical manpower
 
requirements in 
 the fields of upland agriculture and watershed
 
management and recamiied professional and technical 
 training prograns
that should be initiated or strengthened. In this context, examine the 
role of selected universities and the GOI's Envirormuental Centers (PSIs)
in providing relevant professional technical and short course training

related to pland agriculture, watershed management. Also examine the
 
possibilities for these institution to assume a more activist role
 
through the execution of pilot action programs and policy and field
 
research with the goal of reinforcing formal training programs as well
 
as 
providing alternative methods/models for developing and diffusing
 
watershed technology to upland communities; 

Identify and assess alternative policies or proqramatic initiatives 
capable of addressing the principal cause of upland degredation (i.e.
population pressure) and recommend: policy or program initiatives that 
could complement soil and water conservations programs in critical 
watersheds; 

Make recommendaticns on the scope and content of future GOI policy and 
program initiatives generally focused on reducing populaticn pressures 
on marginal upland areas as well as specific recommendations with 
respect to direct support for upland soil and water conservation pqlicy
and program initiatives in the field of watershed development. 
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ANNEX 2 

WATERSHED ASSESSKNT: WEEK ONE 

Sunday, March 27 : Assemble in Jakarta 

Mo day, March 28 : Team members meet at USAID 
a. Meet first ,!thRD/STE/AGR: 0830 - 1130 Coference Room 
b, 1130  1230 "lunch 
c. 1230 1400 logistics (e.g., ID card, advances)

d. 1400 - 1530 meet Mission Director/Deputy/Program (USAID
 

conference room)
 

Tuesday,. March 29
 
1000 hrs : *eting with GOI 
 at Dr. Herman Haeruman's office, 

Ministry of Population and Environment (J1. Medan 
Merdeka Barat 15, Jakarta) 

Wednesday, March 30: 
A.M. Technical team members meet in Bogor to go over questions to be 
sent to field in arranging meetings
1000 hrs : Ir.Mardjono, Chief of Planning, Public Works, and Ir.
 

Putra Duarsa, Assistant Director General for Rivers
 
Development
 

P.M. Institutional/manpower team meet at USAID
 

Thursday,March 31
 
0900 hrs : 
Bapak Salmon, head of the MDA Agency for Agricultural
 

Education, Training and Extension (in Indonesian, BPLPP)
1100 hrs : 
Meeting with Dr. Ibrahim Inwan, Director of the Center
 
for Agricultural Research Programming of the Agency for 
Agricultw:al Research and Development, 14A
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1
Friday, Apri111 : Indcnesian holiday (Good Friday) 

Saturday, April:2.: Visit to Bogor: 
-
Center for Soil Research, AAR), and other AARD offices 
" ?vretig with Dr. Sadikin S.W., Head of AARD, MO0A 

WEEK TWO: 

SndaX, April . 3 : Baster Sunday 

Mond'M,__ARril 4 : begin field trips 
Teat A Team B 

Ramsay/Mulyadi Bernsten/Sinaga,Mclntosh/Ef fendi ,Sumit ro 
King/Tjondronegoro, 
 Knipscheer/Bedjo,
 
Murdock/Samedi Hudson,/Tedjoyuwono 
Jim Kllen, IBRD Sid Draper, IBRD 
Ric Machmer, USAID Enrique Barrau, USAID 
Ketut, USAID 
 Van K. Haderlie, USAID
 
(other members of USAID and GO! officers are expected to join in at
 
different intervals in the teams' trips, such as Pak Nyoman Ardha, NI2A, 
and Pak Bambang Sukartiko and Pak Engkah Sutadipradja, Ministry of
 
Forestry.) 

Monday, April 4 

0730-0805: Fly from Jakarta to l000-11S: Fly from Jakarta to 
Bandung Cilacap (Mike Hauben joins) 

- USAID vehicles to meet 

0830-1100: Meeting with BAPPEfk 
 1115-1145: drive to Cilacap
 
Ramsay/Mulyadi
 

King/Tjondronegoro 

Machmer 
- request Kanwil/Pertanian , Head/ 

P3RPDAS,. to be present 
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0830-1100: ITB; School of Environ-
 714S-1300: lunch in Cilacap
 
mental Studies (Bill Kriowland
 
arranging appointments and will
 

meet and acconmpany)
 

Mirdock/Samedi
 

1100-1200: Lunch 1300-1530: drive to Ciamis
 

Y)rdock/Samedi have program
 

in Bandung. Ply straight to 

Surabaya (Bouraq Airlines
 

ETD 1640 - ETA 1840)
 

1200: Leave for airport 1530-evening: program inCiamis 

At P3RPDAS Office, briefing

1345-1420: fly Barnung-Jakarta 
 by P3RPDAS Chief. Discussion
 

I with P3RPDAS staff; BAPPEDA II 
1540-1640: fly Jakarta-Semarang Ciamis, Tasikmalaya, Kuningan 

staff; Dinas Pertanian Ciamis, 

consultants. 
1715-1900: Wiaettrg with BAPPEDA 

Ram say/A4ulyad i 

Korten/King/Tj ondronegoro 

Ric Macluner 

- request Kanwil Pertanian, Head/ 
P3RPOAS, co bc present 

Overnight, Siranda Hotel, Semarang
 

Tuesday, April 5
 

0850-0935: Fly from Semarang Citanduy site visit - lodel farms,
 
to Surabaya (GA 300) 
 Expansion areas and Regreening
 

(Cisanggarung) 

Iv 
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- Ketut, USAID, flies from Jakarta
 

to join at airport in Surabaya
 

at 1000 hrs
 

- Jim Killen, IBRD, to fly from 

Jakarta and join (1500-1615) 

- taxi to meet 

Team splits in two, one going - Sid Draper arrives Cilacap, 

directly to Brantas and the other 1115 from Jakarta 

meetir with the BAPPEDA in Surabaya - will be met hy project vehicle 

and brought to Ciamis 

Team A/I: 

1000-1800: Drive to Brantas 

- USAID vehicle 

- see Dutch project en route (in Malang) 

Rnsay/Malyadi 

M rdock/Samedi 

Ketut
 

Surabaya - Mailang: 2 hours (1000-1200) 

Noon : lunch in Malang
 

1300 : go to PU Office in Walang 

(01.Surabaya # ZA) to meet PU staff. 

Representatives from P3RPDAS will be 

present. Get briefing and begin 

field trips. 

1400-1800 tour:
 

- Kali Konto (Dutch)
 

- Pujon (Dinas Pertanian) 

- Tokol Check Dam 



Team A/2:
 

1030-1300: Meet with BAPPEIA 
Korten/King/Tj ondronegoro
 
Machmer
 

1300-1400: Lunch in Surabaya 

1515-1630: Korten and King fly back....
 
to Jakarta. Dr. Tjondronegoro
 

stays in Surabaya overnight 

1400-1600: Machmer drives to Malang and
 
Solorejo to meet Ramsay and group
 

Overnight: Solorejo Guest House
 

Wednesday, April 6
 

Dr. Tjondronegoro flies from Surabaya 
 A.M.: Citanduy site visits
 
to Solo GA 601 (0945-1030) 
 Rachlan's Office 
- visit Cigaru
 

- met by Bapak Nurdin, head of
 
P3RPDAS, Wiroko 4 taken on tour 
 1300-1800: travel by car to

of three experimental villages. 
 Jogyakarta (Hauben returns to
 
To spend the night in Solo, 
 Jakarta)
 
joining team on Thuirsday.
 

From Soloivjo to Sarangan 
-
visit northern sub-basin pilot projects
 
-
also visit Siinber Brantas
 
- opportunity meet School of Environ

mental Studies, University of
 
Brawijaya, %hlang.
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Overnight Silver Wind Hotel in 
 Overnight PArt Artha Hotel in Jogya
Sarangan 

ThursdaX, April 7.:
 

Tuwavick flies to Solo 1310-1410 


Saraigan to Solo, visiting field on 


the way. Representative of 
Ministry of Forestry and P3RPDAS 

arranging schedule 

Schedule in Jogyakarta arranged by
 

Bapak Samirin, Bagian Evalhiasi,
 
Office of BAPPEDA
 

0800: Briefing inBAPPEDA's Office
 

0900: to field, accompanied by Bapak
 
Samirin, IBRD project concentration
 

19 3 0-sampai selesai: Steering Comittee Meeting 

- overnight at Sahid Prince Hotel 

Friday, April 8 

0830: David Korten leaves Jakarta 

for Manila (PR 538) 


Complete activities in Solo 


Deanna Donovan and Dwight King 
(USAID) arrive last flight from
 
Jakarta (1310-1410)
 

A.M.: Schedule in Jogyakarta area,
 
arranged by BAPPEDA's Office.
 

Field visits.
 

1600-1800: Travel to Solo
 

Saturday-April 9 

Visit Jratunseluna 
Activities in Solo 

- see John Ihalauw at Satya Wacana 
 - P3DAS 
University in Salatiga 
 - P3RPDAS
 

FAO project 
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- Dinas Pertanian, Salatiga
 

- BAPPIfk visit
 
P3RPDAS
 

(from Solo to Jratunseluna (Salatiga)
 
is approximately 1 1/2 - 2 hours;
 

from Salatiga to project field site
 
is approximately 30 minutes)
 

WUEK TfEE: 

Sunday, April 10: 

Professor Hudson arrives Jakarta
 

GA 891 at 1540 hours
 

Team A 
 Team B
 
In Solo (Team A/B discussion) 
 in Solo (Team B/A discussion)
 
-
Tumavick returns to Jakarta, (0840-0940)
 

- Jim M4llen, and Deanna Donovan return 
to Jakarta, last flight (1450-1550)
 

Monday, April 11
 

0730-0900: to Jogyakarta 
 in Solo (Hudson joins/leaves Jakarta
 

at 1310; arrives Solo 1410)
 
0900-1200: BAVPEDA
 

request Kanwil Pertanian, and
 
Head, P3RPDAS, to be present
 

1200-1300: lunch
 

1300-1800: 
- Ramsay and group in field. 

Concentration on IBRIU project
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- Murdock and Samedi to Gadjah Mada 

University 

Overnight at Puri Artha Hotel inJogya 

Tuesday, April 12 

Jogyakarta visit Jratunseluna
 
- to-field.to see 
second site for - rIG/WRD
 
IBRD integrated development project - DG/Food Crops
 

Wednesday, April 13:
 

Nachmer returns to Jakarta 
 leave Solo for Malang (6-hour trip)
 
(1145-1245 at Halim)
 

0800-1230: Travel from Jogyakarta 
 to Brantas by car; visit regreening
 
to Citanduy (Hauben flies to 
 programs on the way
 
Cilacap, 1000-111S): meet at
 
Grand Hotel 

1230-1330: lunch
 

P.M. see Citanduy
 

1400 nteeting with Bupati and BAPPEDA II,
 
Cilacap. Time permitting, see
 
Karangpucung enroute to Ciamis 

Overnight in Ciamis 
 Overnight inKarang Kates (PU
 

arranging accommodations)
 

http:to-field.to
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lhursday,Aprtl 14 

Visit Citanduy area Brantas 
Model fars, expansion areas, - P3RPDAS 
Regreening (Cisanggarung) - Dutch Project 

- DGARD 

Overnight in Ciamis Overnight in Fujon 

Friday, April 15 : 

Citanduy 
Drive from Pujon to Surabaya (2 1/2 hour 

0800 P3RPDAS Office. Briefing by 	
drive) and fly to Jakarta 1015-1145
 
(leave Pujon approximately 0630)
 

Oief of P3RPDAS. Discussion 
with P3RPDAS staff; BAPPEDA However, Enrique Barrau and Dr. Tedjoyustaff of Tasikmalaya, Ciamis wono will take Professor Hudson toand Kuningan; Dinas Pertanian Citanduy until Monday, April 18Ciamis; and consultants (fly from Surabaya to Jogyk:zrta 

and drive to Ciamis/Citanduy) 

1300 Rachlan's office. Visit Cigaru 

,vernight in Ciamis 

Saturday,April 16 : 

To Cilacap and fly back to Jakarta
 
(1145-1300 flight times)
 

SEEK FOUR:
 

Sunday,April17 " Free day 
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?bnday, April 18 - Saturday, April 23:
 
This week in Jakarta and Bogor.
 

tbnday, April 18: 
Tedjoyuwono, Barrau and Hudson fly from Cilacap to Jakarta (1145-1300)
 

Thursday, April 21
 
1900: Reception at Director Fuller's Residence
 

WEEK FIVE:
 

Sunday, April 24 : Free day 

Monday, April 2S - Thursday, April 28: 

Final drafting of reports. 

Saturday, April 30 : 
1000: Team Oral Presentation to Steering Committee, chaired by Minister
 

ail Salim, Ministry of Population and Environment.
 

WEEK SIX: 

Sunday, May I - Saturday, May 7 : 
Team Leaders and remnants of team members stay on to complete drafting of 

Report.
 

Sunday, May 8 -Saturday, May 14: 
1000: Team Leaders present Report to Steering Committee.
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TWW(ZaL APPEMIX I 

by 
D.M. RAMSAY & D. t&1JADI 

Do~c. # 2701A 



MCIMI(L FXPORrI ON 

WTERSHMD MABWGEr 
by D.m. Ramsay and r muijadi 

Chapter 1. Identificaticn 

factors. 

of soil and water degradaticn by causative. 

Chapter 2. Analysis of government policies for improving upland Iand and 
water managemmnt, and the institutions for the delivery of 
these policies. 

Chapter 3. Asessment of previous 

managomnt. 

and ongoing prcgrammes in watershed 

ahapter 4. Incorporatin of results from pilot projects 
naticnal programE. 

into the 

:Iapter 5. Evaluaticn of research and demonstraticn activities 

2apter 6. Improvement of the present system with particular refermice 
to policy formulation and implementation and the 
institutirnal arrangements for management and coordinaticn, 

\



Chgapter 1- detificktiCn of Soil wan Water Derdt~ yagt~ 

Definition.s: 

- soil degradation is taken to man the reawal. through erapcm of the. 
intrinsically fertile top soil (the 'A' horizcn) and its replacnment, 
as a plant-growing medium, by the relatively infertile subsoil (the
&B'horizon); 

- water degradation is taken to mrtn the: 

* massive and largely unpredictable variaticns in the actual amtaits 
of water delivered to a particular site at a given time as a 
result of increased hydrological instability Si. the catchment 
area, and 

* decrease in the quality as a result of increased sediment 
transport resulting from accelerated eroeion. 

In itself, soil erosion is a natural process which merely reflects
 
the remov:4l 
 of water and soil from upland sites where both are, at best,
indifferently -el and their redeployment on lowland sites where both can 
be utilized more efficiently. This natural process is related to a
 
geological time scale which, 
 in the case of Java, has be-n disrupted and 
ompressed by a rapidly increasing human pressure on the land. This
 
results in 
 increasingly higher slope-categories of land having, of 
necessity, to be brought under annual cultivation with increasing dangers 
of accelerated soil erosion. 

In many areas, of which the Solo basin is an example, the rural 
populaticn pressure exceeds 775 persons per square kilmetre. Given the 
subsistence nature of tlae Present agricultural practices, this represents
about the maximum carrying capacity of the land in terms of its Present 
food output.
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It is postulated that erosion on dryland (tealan) farming sites will 
result in yields diminishing at 5 per annum so that unless positive 
action is taken now to redress the situation, by the year 2000, many 
sites will be so degraded as to be uable to sustain annual cultivation 
and would then be classed as critical land,. Examples of this can already 
be seen in the Upper Solo Watershed. 

Erosion rates depend on a combination of aite factors (soil type, 
rainfall amount and intensity, steepness and length of slopes) and land 
use factors (type of cultivation, degree of vegetation cover, soil. 
coservation measures employed, if any). 

An indication of the amount of soil lost per annum from rainfed
 
cultivated land in the Solo basin, assuming no soil conservation measures
 

are applied, is given below:
 

Table 1
 

Soil loss in m per annum
 

7 SL Class 
Elevation 0-5 1 5-30% 3050% 1 Over 50% 
JL•,,. 
 I ! I V[ 

Over 1000m I 3 13 I 15 i 23750- 1000 i 4 1 . 1 19 I 30
500- 0= I I 19 I 25 t 38 
Bel.ow 3Wm I 4 I 14 I 20 1 31 

Source: FAO Upper Solo Project
 

Data as above ae of use in relation to a particular land-use in a 
given agro-ecologcal area. Ibiever, to appreciate the problem as it
 
relates to Java as a whole, it is necessary to consider data specific to
 
Java, and place it in relation to the situation in all of indonesia.
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Tables 2 to 	6 follwing present data en the major physical, human awIi 
land-use aspects of Java which are relevant to an understanding of the
 
agriculture 	of the island, while tables 7 to 11 relate specifically to
 
various aSpscts of soil erosion and rehabilitaticn in bcth Java and
 
all-Indoesia.
 

Table 7 introduces the concept of 'critical' land which isdefined
 
locally as land which is unable to:
 

- produce more than 500 kg/ha/yr of cassava (at which level of yield
 
it is uninteresting even to the subsistence farmer),
 

- act as a 	regulator in the water aystem, and
 
- fulfill any protection function (i.e., absorb rum off).
 

Typically, in critical areas all the topsoil has long been removed
 
through erosion as well-as a varying depth of subsoil until in general
 
not more than 25 am. of subsoil remains in place over the parent
 
material. In most cases 
it isa compacted and virtually sterile growing 
medium for most forms of plant life. 

Table 2 

Area
 

Province I Sq.Km. 	 II% of 	AllIndcaesla 

590 1 	 0.031West Java 
 I 46,300 I 	 2.41 
Camtrai. JavaC 	 34,206 I 1.78I D.I. Jogyakarta I 3,169 1I East Java I 47,922 	 0.17 

2.50
 

I Total Java & Mdura I 132,187 5 	 6.89 

Source: 	 Statistik Incknesia, 1980-81 (S.I.); Biro Pusat Statistik,
 
Jakirta, 1982. Table I.1.
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Table 3
 
B-ulati n (Projectcrn for 1983)
 

PRovince 
 i oulaticn Per Sq. Km.| - " ''. . • .= --- ,, I' I 
DIM Jakarta IIWest Java, 6,.84 I 11,652 .26,841,400 I 580 II Central Java I 27,268,300 I 797 II D.I.. Jogyacarta I 2,963,200 I 935 IIEast Java
I _ _ II 30,408,000 

__ 635 I 

I'Total Java& Madura 94,355,f800 714 

(Of whcn: 46,522,600 males ) 
47,833,200 females) 

Souce: S.I. Table 111.1.2. 

Table 4
 
Administrative Units
 

i Number of
 
IProvince (capital) 
 &ViK paten 1 Kctamadya [IKecataI- I..I l(Districts) I (Municipalities) I(Sub District) I. . . I. ...
 
W Jakar (Jakarta) I - 1 
 5 1 30Wiet Java (Bariduig) 1 20 I 4 ICentral Java (Semara"g) I 29 1 6 

390 
I 492DI Jgakarta (J jpkarta) I 4 I 1 I
East Java (urabaya) I 29 I 8 1 

73
 
546 

. TotalJava& aura I 82_ 24 1531 

Surce: S.I. Table 1.2. 



Table .. 

. .. . lma im .%UMin bb Prvice 

Ptovince 
Houlse 

GuAen 

aie 
CuaiaedCti=ItizaxlS 

hfin k1r 
!atzr 

&wm 
(n1tiwHow(not Dyke
cult.) 

Water 
Srfaces 

LmAd not 
in use at 
present 

Scrub & 
wD wrd 
lots 

state 
Forest 

Estate 
Crops 

Irri
gaLCtid 
lo8d 

Other Total 

Jakarta 15,673 7858 335 3 1326 536 936 485 5 - 15 813 1849 29636 

wiat Java 343241 268680 769596 64933 24700 11689 30202 103-791 2D2821 642195 365847 324023 350601 3501819 

Netral 
Java 

DI 

Y¥gyakarta 

East Java 

568604 

91398 

564353 

797963 

103319 

1127272 

11720 

-

14678 

6385 

37 

7368 

3741 

30 

6463 

24948 

-

43654 

942 

36 

361 

7200 

239 

4868 

21031 

17998 

18570 

531105 

13971 

91681,3 

52824 

9 

155977 

21\.797 

16354 

146609 

120043 

22065 

129001 

2371305 

265154 

3136017 

Total Java 
Madura 

As % totalfor Java 

Total 
Indonesia 

1583269 

17.02 

4873105 

2806006 

30.16 

7226890 

295413 

3.17 

249 155 

78726 

0.85 

2625873 

36260 

0.39 

6423303 

80827 

0.87 

148805 

32477 

0.35 

154702 

116083 

1.25 

5975654 

26D425 

2.80 

8155305 

2104114 

22.68 

43180599 

574672 

6.18 

6114257 

712596 

7.66 

3972570 

623561 9304429 

6.70 100.00 

9976812 10IS9659 

Soure: 6.I. Table V.1.1. 

Note: Dsta rufer to La d in aricultural use only and not to otter uses, much as industrial sites, infrastructural emplacements, etc., hence the total
given above does not agree with that given in table 1. 

C



Table 6 
Pbrest Area by T/P 
 vince ('OGo ha) (1980)
 

I Protectic I Prc- icn INature "AProvince 1.served II Forest I Forest I Coer- I Forest 1MTAL--____,,___, I___ I T I
II Ivato, I'I .. II" I .. -I...


If j I - I 1 I -I -West Java II 29 422 213 1 -Cental Java 934 I21 I 600
DI ,,TOgyakarta 

1 
I - I 15 I 

3 I - 624 I 
East Java - I 3 18 II ~___ I 259 I 807__I I _ _ _ _ _ _ I 1781 70_ 

I-Ttal Java ' " 
_ _ I __ _ _ _ _ _ I_ _ _ __II 1,3141_ _ 

II andi ura I 579 I 1,845 II ~~_ .. . 394 I 73 2,891 II".-=
' "- - I1 
ITM XMM sMIA I12,933 I 69,235 1 10,150 1 29,909 1 122,227*
 

Source: S.I. Table V.3.3.
 

:Lote: * Total State Forest in Table 4 is 2,104,114 ha in Java which is 
scme
 
787,000 ha less than given above.
 

Table 7 
Area of criti i ,Land (!M to198o)
 

(inha)
 

ReI"ciI 
 I 

I ~ Onand I outsideRegion
I I ce as Forest I TotaII ForestI I ! * IIII
 

I J a va 1II __ 281,238_ _ _ II _ 903,092_ _ _ _ II_ _ 1,184,330__ III F' I I I 
Total Indonesia I 3,417,046 I 5,095,241 I 8,512,287III 
 II 

Source: Directorate General of Forestry (1980)• taken to mean cn agricultural land 

(
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Thble 8 
Uhi stula ha) 

I I I SituationI I7pe of LWKI I CkfflIaFI Ho&t yet critical ToItal 

SRinfed cutivatin I 3 00 1 3
I a1relande grass fallow 13 I3 I 16

&&other neglected land IIForest land I 4 I 19 I 23_I __ _ .__..... I __ _ I _ _ _ _ _I-I I I --
T o t a I 20 1 22 I 42I L J_ _ _ 

Source: "Statistical Information o Indonesian Agriculture" by Manfred 
WoeIke; F Agency for Technical Ox**ration, 1978. DataD-G Forestry, "Statiatik Kehutanan Indcnesia, 1975". 

from 
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Table 9Ares CY-vered bV the Reforestatin 

I- i
S(1) I (2) i I 

1971/72 
 1 23,0531972/73 I 54,881 | 77,934I 26,133
.973/74 I 20,791 

1 69,599 J 95,732
.1974/75 I I 85,402 I 106,19335,287
1975/76 I 39,113 

1 51,396 1 86,683-- -- - - - - I I 90,653 .129,766
I-------7- I I 
SuIbotal 1 144,377Average/yr I I 351,931 I 496,30,28,875 I 70,386- --- -- - - ___I 1 99,262II -  - - - - I. .... I 
1976/77

1977/78 I 116,729I 169,205 I 273,1071 578,812 389,8361978/79 I 748,077 II274,544 I 665,9911979/80 I 940,5351 207,480 I 
1980/81. I 536,430 1 743,910I 146,046-- . . . I . I 472,094I ,. I1 618,140 

ISbTotal
Average/yr I 914,004 2,526,434182;801 1 ! 3,440,498505,267 
 I 688,100 

Source: Personal camunicaticn from Directorate-Ceneral of Reforestationand land Rehabilitation (April, 1983). 

Notes" (1) carried out on State-e land, usually forest land oftype (cf. table 6), and typically on 
sane 

(2) an privately- ined 
steep slopes.land which has generally been used forfarming and is often on(3) steep slopes.most Reforestation activities take place(in which are 

in the outer islaidslocated nelry 98%of tte total forest estate),while Regreening activities are almost totally ccnfined toJava. 
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Estimate of the Distribution of Critical Land in Java
 

Taking the distribution of critical land and land at risk by
 
land-use class given in table 8, and applying the same proportions to the 
land in Java classed as critical given in table 7 (3.980 data) gives the 
following results (all areas in ha)s 

'tbl e 10
 

!-Totalarea Area of lAs% Area As%I LandUse i in ICriti-I ofI at of 
_ Java I cal Itotal risk total 
Rainfed & shiftng I I)


1 cultivation land I 3.101,419 199,600 6 I.)

I I I) ]:,000,000 19
iare land, fallow I I)
I and othernge-
nelI)c I 


II tedland I 12,062,664 850,900 41 I) 1
IiI I
 
1 Forest ,I I 2,104,114 166,930 8 I 950,000 I 45
_ _ _I _ _ _ I II i
_ _ _ 

I.(7,268,1197) 
 11,211,430 17 1.,950,.00 1 27
 

One interpretation of these figures is that up to 6% (aprox.200,000
 

ha) of the land ncler annual, rainfed cultivation reaches the critical
 

stage in any year and is taken out of cultivation and increases the size 
of the class next below, "Bare land, fallow ard other neglected". 
Against this wastage must be set the land rehabilitated each year under 
the Regreening programse, which over the 5-year period 1976/77 to 80/81 
has been averaging about 500,000 ha per annum (table 9). Howver, the
 
success rate has been variously estimated at fra 6% to 50%. A success
 
rate of about 50% (measured by nurber of trees surviving) at 2 years
 
after establishment is claimed, but after the 3rd year tlhi 
 may drop to
 
35% and to 25% after the 4th year. At the rate of 6and 50%. the area of
 

http:1.,950,.00


10 

land rehabilitated for agricultural use can range fran 30,000 ha to
 
250,000 ha per annum, against a 
wastage of some 200,000 ha per annum. At 
a success rate of 2E%, as:jzning t]ie othor factors remain ca-mtant, the
 
system has a no 
ativa b.lwice of 75,000 ha per anmron, i.e., the total
 
area of critical 1 id in Java is incroasing by this amount 
each year. 

Hoiwever, tILere are other factors bearing on the situation which will 
dhnge, of which the most important is populaticn growth. Between the 
censuses of 1961 and 1971, the population growth rate in Central Java was 
1.76%per annum. At this latter rate, the pcpulation will double in
 
approximately 44 years, bringing 
the 1982/83 density of 775 persons per
 
sq. kmi. to 1550 by the year 2026.
 

Work by the first FM Solo Project indicated that after implementing 
rehabilitaticn and development activities in a watershed of 27,800 ha in
 
the Solo basin, the human carrying capacity of the land woid be as 
below: 

Table 11
 

' TJ tericn: Clorc Carrying capacity -I Level . intakeper input I perons per sQ. km. II I . ISubsistence 
 Flood intake in 1976 
 1,348I (1,790 cEal/day) 

Security I Standard requirement 1,258I (1,920 cal/day) 

o:timim 
 I 10% over standard* 1,144
I (2,112 caLl/day) 

Note. * To allow for adverse climatic conditicns cn average 2 years out 
of 10.
 

Source: Terminaticn Report, ArG:DP/IN/72/006; FP), Rine, 11976. 
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As a general comnent, it should be noted that data even from the sote 
source, for example "Statistik Indunesja', is not always internally
consistent; see footnote to Table 6 as a case in point. 

From the data presented it can be argued that increasing populaticn
pressure will accelerate land deterioration unless a massive and
 
effective programme 
 to increase upland productivity under ecologically

stable cciditicns 
can be put in place. Allowimj that this is, or will
become technologically possible in the foreseeable future, an indicatixi
of the maximum human carrying capacity of the land at full benefit is
given in Table 11. Stuly of these figures in relaticn to prepent
pqcxaaticn and growth rate suggests that any programme of upland
development While maintaining eoojogical. stability can Olly sucx:eed when
integrated with other national programoes such as family planning,
transmigration and a ccnsiderable increase in off-farm employment 
oportunities. 

4)
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Chepter 2. Policies for IRproving Upland Land and Water Managemeat and 
the Thstituticns for their Delivery 

In the early 1950s it was recognized that soil erosion was a problem
 
in Java and Inter
venticns on a small scale and at a local level were
 
1initiated in an attexpt to redress the situation. 

In 1961. a Rereening Programe was started by the late Ir. Itin
 
Soedarma. 
 Initially this was confined to tree planting on privately-
cxxccied land oi steep slopes. Typically, such land was over 50% slope 
and, in many cases, had been abaned for cultivation because of the
 
loss of topsoil through erosion. 
A parallel programme to reafforest
 
state land which had been denuded of its natural vegetation cover was
 
also initiated. Nrseries w re established to raise the necessary tree
 
seedlings and both programmes of reafforestation on state land and 
rgregming cn private land were operated cn a "food-for-work" basis 
suppxarued by the L Wbrld Food Programme 
.
 In 1967, these programmes were
 
officially reoognised as the National Reforestation and Regreening

Movement and a special Directorate of Reforestaticn and land 
Rehabilitation was established under the Directorate General of Fbrestry
in the Department of Agriculture to be the responsible government agency. 

At central government level an awareness of the problem of soil 
erosion and its magnitude had been developed and between 1969 and June 
1973 three advisors were supplied by EA) under the UNDP Technical 
Assistance programme to study the problem and suggest soluticns. Te 
resulting dialogue between GOI and PAO led in 1972 to the formulation of 
a UNIDP-financed, FAO executed project entitled the "Upper Solo Watershed 
Management and Upland Developnmt" project whiich was to address the
 
problems of soil erosion and consequet reductict in productivity in the 
Upper Solo Basin. This was a large-scale, multi-disciplinary project
which sought to establish an integrated, mlti-disciplinary approach to 
the prcblems of watershed management. The project became operational in 
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July, 1973 and was intended to run for 3 years 9 mcnths but was 
terminated after 3 years because of the uLNDP financial crisis in 1976. 

Significanto.tPuts were achieved and a number of technical packages 
were developed.and demonstrated In 7 pilot sub-watersheds ranging in size
 
from 185 to 340 ha. The total development of all land in these
 
sub-watersheds was undertaken by the local 
farmers and village lcyzourers 
who were. "paid" tder the WDP food-for-work programme. The package of 
cotujervaticn and agronomic measures developed for rainfed cultivable land 
up to 50%slope has been proven viable and remains the basis of all 
subsequent work undertaken in this field. 7he trees/grass/animals
 
package developed for land over 
50% slope has beern .1issuccesful, but to 
date no viable alternative has been developed and demonstrated. A
 
serious attempt 
was made to involve the farmers in planning the
 
development of their land by using 
a bottcw-tp technique, but there is 
.little.evidence (apart from one operaticn at Cigaru) that this approach 
has been. continued, altough the establishment of Demnrstration Plots 
(under .the Regreening programme) and their expansicn into the surrounding 
area does ,contain implicitly an element of f-rmer participaticn. 

.One of the main recommendations of the original AD Solo project was
 
that the counterpart team of professimnal officers trained on 
the project 
should be retained as a group and enployed in planning the integrated 
devel~ment of further watersheds. To a certain extent, this has been 
observed in that at the time the project was terminated the FAO-G0I team 
had completed the development planning of only one of the 4 watersheds; 
the planning for the remaining 3 was subsequently undertaken by the GOI 
team on their own. 

At present the remains of the team, plus additional new staff, is 
based in Solo at the Whtershed Managemetit and Develoriment Centre 
(P3DAS). The broad obje<tives of this unit, as defined in the 
Ministerial Decree of 1979 under which the centre was established, are in 
line with the FAO reoaLm= dation quoted earlier. However, in practice 
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the tntre is concerned mainly with applied research on problem 
enCtrtered in watershed managemet and the collection of data, both
 
physical and socio-
 c, relating to watersheds. As far as can be 
ascertained no work is being umdertaken on resolving the problems 
associated with the trees/grass/animals package- for steep land mentioned 
earlier. This is areaan in Widch continuing research and dmonstration 
is required. 

Development planning of wtersheds has been made the resposibility 
of a separate organization, the Reafforestation Planning and Supervsin
(P3RPDAS) units*, one of which is established for each catchuent basin in 
which work is being undertaken. These large areas - the Solo unitare 

covers an area of 1,731,767 
ha spread over 14 regencies (districts, 
kabupaten) although staff are shown as deployed in only 13 of these. 
Tbtal staff of the Solo unit is 91, of id= 43 are in the Solo 
hIe~quarters office and 48 are deployed in the different kabipaten work 
areas. 

The organization of the Solo unit is shown in figure 2.1 and may be 
taken as the basic model. The structure rc the organizations irn place in
Jogyakarta and Citanduy follow a similar pattern with minor variations to 
acammoxdate the requirements of, respectively, the IR) and USAID projects 
operating in these localities. 

The responsibilities of P3RPDAS in the catchment areas for which it 
is responsible are: 

- tO prepare the develoent plan,
 
- to provide 
technical guidance during the implementation of the 

plan, and
 
- to monitor the work carried out under the plan. 

In the organizational chart of the Ministry of Forestry (1983)
these units are called "Soil Conservation Agencies" and are cnLevel III (Sub-Directorates) but report directly to the D.G.Reforestation and Land Rehabilitation and not through the
Director of Soil Closervation. 

',2
 



The plan is prepared in consultation with individual village

"Oommmnity Self-Peliance Aeociaticus" 
 (LKMEs) which in theory
 
provide the local level 
input an farmer aspirations, etc. The plan
is channeled through the Planning Centres (BAPP £As II and I) at,
 
respectively, 
 the kabupaten and provincial levels where adjustments 
are made, if necessary, to conform to ti regional plans of the
 
district and province bafore going 
to the Ministry of Agriculture
 
for approval and submission to the Naticnal Develcpuent Planning
 
Board (BAPPUW) and finally to the Cabinet 
 for approval of the
 
funds required. 
 The planning mechanism is shown diagramatically in 
Figure 2.2. It should be noted that the above description mas given 
verbally by P3RPMS Solo. According to the official handbook, 
"Regreening and Reforestation Assistance" (5or 1981/82), there is no 
mandatory requirement to channel the plans through BAPPEDA II or I;

all that is required is that they be apprc-ed by the Bupati and
 
(imvernor. 

When apProved, funds in the form of an INE budget are
 
channeled through the Ministry of Home Affairs 
to the Provincial
 
Governor and dowin to the kabupaten at which level the actual
 
implementation work is organized. 

It will be noted that implementation of the plan is undertaken
 
through the existing administrative 
umits of local government, 
namely: kabupaten (district), kecamatan (sub-district) and kepala 
desa (village) and ultimately it is the respcnsibility of these
 
units to ensure that the work is carried out. The fumcticn of
 
P3RPLZAS during implementation is to give technical guidance and 
extension services through PLPs. They are not held accountable for 
the outcome of actual implemsntatin. 

It should be recognized that the organization responsible for 
preparing a developmt plan should also be respcnsible for its 
execution, thereby making that organization accountable for the 
overall result. 



-16 -

The role of P3MPnrs and its relatier6hip to the implementing
uachinerj is sbow diagramatically in Figure 2.3. 

Ie importance ascribed by the GDI to Refurestation -andfegreeiing can be seen from the budgetary provisions made for t1rm 
whid h for 1982/83 were, in round figures, aai 

Total budget 5or field cperaticn
 
(excluding staff salaries and
 
adminiatrative 
(oot..) 

68,000 
Qf which: 
Reforestation in State land acounits 
for approx. 40% 27,200
 

Regreenlng 'n 
 private land accounts
 
for approx. 60% 
 40,800 

68,000 

Within the REgremning coupamt about 10%is for the Dumplot
progra une Which totalled 700 new sites. in 82/83. 

0 
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Figure 2.1
 

Organizational Structure of the Solo Watershed

Reforestation PIanninIg & Supervision Unit
 

(P3RPDAS, SOLO)
 

{ PrjectLeader I
 

ss . eader sst.
i/c Plannin eaaer Ass.eaer
i/c Supervision i /c Extension UTce easurer

Amnsrato
Section + Staff 
 Section + Staff 
 Section + Staff
' Stion + StaffSSecion +StaffStaff
 

I ,I 

Implementation
Administrator 
 Similar in every Kabupaten in which implementation is being undertaken.

for e.g.,


Sukohardjo
 

Kabu aten
 

Imp. Admin
 
(PINLAK)
 

at Similar for each Kecamatan

Kecamatan
 

Level
 

Note: 
 As this chart covers Reforestation activities which by definition 
are on State land,
Leader to Pimprc the live from Project
3t the kabupaten level 
is a line implementing function.

#2703A
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Planning Mechanism for Regreening Op,
erat-io,%
 

P3 RP DAS
 

it ~Co1ltations on:
LKMD 
 - stt 
- tee speces 
- farmers' aspirations 

1st Draft of Plan Consultation on consistency
 
with" lstrict Development
 

BAPPEDA II
(District Planning Board) 


~If 
 a~ruved
 

(Provincial Planning Board) 2nd raft PlanIfapue

BAPPEDA I 

Adjustment to Provincial

I ~(Regionl) Plan 

Definitive Plan
 

I For approval
 
Ministry of Agriculture
 

#2703A
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Structure of a Kabupaten Regreening Project
and the Role of P3RP OAS 

P Pro. Greening 

Guidelines Team 

~ -.-.-.-.-.-...-.E.IA _._._._._._ 3R DA 
pec. sst. 0 
Bupati for 
Greenin 

IIreasurer--I
 

Asst. Treas.. 
 - PP
 

LK .MO < .-,. --. . . . - *$ . . . 

armers 

- KEY-


Command function 
 Implementation Leaders
Consultative function
----.-

Technical guidance function PIMPRO at Kabupaten level
Operation Coordination function PINLAK at Kecamatan level
PELAKSANA at Village level
Supervision function 
 (inconjunction with the LKMO)

Extension function
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Chater 3.- Assessment of Previous and C2ing Proraa in Watershed 

3.1. Reafforestaticxi and Recremir[ rammes 

These are agoiag goveru.ent _rcgremnes, the distinction between them 
being that Reafforestaticn is cnfied to State land, while rRgreening is 
undertake cn private land. 'rKJ programmes started in 1961 in a saQll 
way and initially Regreening was concerned solely with planting trees (at 
400 per ha.) cn steop or badly dejraded private land. Originally, 
payment was made cn a food-for-work basis, but in 1976 an Inres budget 
was introduced through which cash payments were made and the programme 
became Inpres Penghijauan. In 1977/78 the scope of the prograroue weai 
considerably broadened by the inclunicn of terracing n private land and 
one year later the c~structicn of dheck-damn was added thereby 
increasing the scope still further. Finally in 1981, Demonstraticn Plots 
(Ieqlots) were added to the package of works. 

Dez3mtraticn Plots are about 10 ha. in size, involving sane 15 to 20 
farmers who undertake to work as a group in improving cultivation 

practices over the whole plot. 7he ca operation and aproval of the 
Kepala Desa is secured in plot se]ezticn. Plots are commonly I to 2 km 
from the village. A small, inexpensive meeting hut is erected within 
each plot which serves as a focal point and shelter for the extensian 
worker, PiP, assigted to develop the plot, to interface with the group. 
Upgrading operations include renmovaticn of terraces, cxlistructicti of 
waterways, stabilization of earthworks with grass planting, some tree 
planting, and the introducticn of improved agrcvxyic practices. 
Incentive payments for the field work, seedlings and fertilizers are 
currently of the order of Rp. 291,000/ha in year 1, Pp. 113,000/ha in 
year 2, and Rp. 25,000/ha in year 3. After year 3, the improvzxl level of 
management is expected to be self sustainable. The objective of the 
programe is to establish one demontraticn plot to serve 200 ha of 

'2
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relatively contiguous land with the intention that the imroved practiceswill be adopted by farmers in the remaining 190 ha. Incentive payients
to farmers outside the Demcnstration Plot are not, at present, includedin the Pr1gramme other than payments (estimated at Rp. 50,000/ha) through
Inpres Regreening for the construction of waterways and drco 
structures

in the Demplot expansion area (Danvak area). Some field staff omisider
this is
a weakness and are reccwnending small incentives for fertilizer
 
costs, seed and other planting materials.
 

In relation to the Danrak areas of Citanduy II, in addition to

Payment
- for waterways from Inpres Regreening, farmers also receive

assistance in kind (seeds, fertilizers and insecticides) through DidtksPartanian which are funded from Inpres Dati I and valued at same Hp.90.000/ha. 
These are being made available in the first year only sinceit is hoped credit will fulfill the farmer's needs after his subsidized,
 
initial year as a replicator.
 

.
 '"heJratunseluna watershed, tha number of Demonstration Plots has
increasedfram 15 in 1980/81 to 43 in 1982/83. 
In Solo, the 1982/83
target is 67, increasing to 80 in 1983/P4. 
This part of the field
 
programme presently acconzts 
 for about 10%of the direct IPWES
expenditure and is expected to become an increasing proportion.
 

In the early yoars the standard of work vas poor and few examples of
'ork undertaken at that time can be seen today. 
The earliest example oftree planting under this programmeme lnen to the writer (in Tawangmanqu)
dates from 1974/75 and is not particularly impressive. 
The present

stocking is very ragged and apart from replacing dead trees in the year
after Planting (which is krKn to have been done) it wuld seem that no
further attention has been given to this site. 

later examples of work undertaken by Inpres Penghijauan dating from
the late 70s to the. present day are much more impressive althcugh in some
cases the standard, jvrticularly of terracing, is not as good as it could 
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be. Erapies- of this Were seen in the outreach area from a EsqplCt

(Lhirw}) in. Jratunseliua, and einaeere. 
 Despite these remarks,
 
however, it is enciouraging to see that exzpesicr 
around Dm plots is in
 
general taking lac 
 ard in at plaoe the standard is reascnab-y good. 

Regarding the Demplots theselves, the standard of these seen varied 
crnsiderably. Probably the best was that at Stzber Sawit in Magetan

district, East Java. The terracing and other work were of a high
 
standard; 
 the farmers gave the impiressicn of feeling Involved, and it was 
clear that the Bqpati himself had a considerable interest in and 
exnrcised leadership of the project. 

Still in East Java, the 20 ha Demplot at Gabes in the upper reaches
 
of the Kali Kcnto watershed which is 
 operated by PSL of the University of 
Brawijaya under grant from the Brantas project of Public Works did not 
have much to offer. There were virtually no crcps in the ground, despite 
the fact that private land in the vicinity was under intensive 
cultivaticn for vegetables. The majority of this land is not
 
Oawaer-OpeNrated but rented-cut 
to entrepreneurs from Malang and elsewhere 
at rents around Rp. 150,000 per ha per year, who make a gross return of 
up to Rp. 1,6 millicn per ha per year from vegetables (mainly cnions, 
potatoes, carrots, cabbage, etc). Labour and other inputs are at a high
level, but soil conservation measures in genera. are not of a high 
standard. It would not take much extensicxn effort to put simple measures 
in place and potentially would pay high dividends in reducing the rate of 
siltation of the Solorejo, reservoir. This hydro-electric installation 
(which su plles Surabaya i.a.) has a design-life of 100 years but 
measurements of the current siltation rate indicate an actual life of 
around 33 years. In the same drainage basin, a check-dam 23 m high
constructed across a long but riot very wide valley at Tokol was 
completely filled with sediment in 3 years. 

In Central Java, the Demplot at Bulu in Karanganyax district was 
visited. Good reaults are claimed :bcr this damrnstratikn, but at the 
time of our visit the land was between crcps 
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In Jratmseluna watersh. (Salatiga) an impressive Deglot at
Lemalireng was visited. This had.a 
good outreach, but as already
menticr)ed the starard of terracing wag irregular and not always good. 

In the pecial I ,trict of Jogyakarta, an extensive area of

Regreening at Selopimisro was 
 visited. The differences between beforeand after treatmmnt were highlighted by leaving a small part of the area

in its original degrAded conditicn. 
In the same area, a check-dam, the
constructcn of which was begwi in December 1982, was visited. The irk 
was of a very high standard - prcbably higher than really needed, arid the
design incorporated an irrigation facility for a downstream benefit area
of 2 ha and the dam has a design-life of 5 years to complete fill. Thestructure was designed by P3RPUAS, Giurig 1,idul, and constructed by
,Oirect lab urers unde: the Inprea 1xidget. Ihe cost was quoted as Rp. 32millicn, which figure, when cxzsiderTed in xnjuncticn with the desiqn
features given above, mt 
call into questicn the cost-effectiveness of 
such structures.
 

A 10 ha Demplot at Jatimulyo was visited. The stone-faeA terraces 
were of same age but had been rehabilitated in 1981 and acme trees

planted cn them in mixture with the farmers' crops. There did not appear
to be much outreach from this demonstratin into the surrounding area. 

In West Java, in the sub-watershed of Ciseel, Desa Margajaya was
 
visited. 
This ib being operated as a model farm by the Citanday

project. 
The standard of terracing and utilization was good but tle
 terrace risers had still to be grassed. It is interesting to note thatdevelopoent in this area was initiated by the farmers themselves as a

result of exposure to the Panawangan project. 
Also in Citanduy area is
the Cigaru aplied research area in which farmers' pa-ticipation is teing
stimulated. Although not visited by the writer, in the course ofdiscussion, the results, in 
terms of farmer participation, were described 
as very encouraging and were being obtained at ainimum cost. 
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The overall impression of Rgreening and fleoplots is that the
standard variee from site to site. The better eramples appear to be
 
associated with staff who have a high degree of personal involvement and 
interest in the projects. 

3.2. FAO First &olo Project (INS/72/006) 

This section is ccucerned aily with the two demonstraticn
 
sub-watersheds 
 which were visited by the team. These are: Ka-li Tapan
 
near Twangmangu 
 in the upper reaches of the Samin watershed, and Mli
 
Lumpul at Ngunut in 
 the lower reaches of the same watershed. 

The Kali 7Vpan has a high proporticn of steep land on which the 
project initiated the forestry package of trees/grazs/anisals. This
package was unattractive and while scAme of the trees have been left, all 
the trderplanted graws has either died or been removed and replaced by

annual crcps - typically cassava. 
 This is not good land-use on these 
steep slopes but, given th-at the farmex must make living from his land,a 

and given ,that the present infoxMation is that the forestry packdge 
as 
originally devised is not viable, the reintroduction of food crops is
understandable. The obvious answer ishere to rework the forestry
package to make it both technically viable and financially attractive and 
when both onditions have been met and demonstrated, an extensicn 
campaign should be motted to launch the revised package. The villagjers 
gave the impression of being more prosperous now than they were 9 years 
ago when the project started work in the SWS. 

In the Kali Dumpul, additional work had been undertaken th' the 
farmers after the departure of the project ofto increase the area 
irrigated land. Land was being used effectively tnd the terraces and 
other works were being maintained in a satisfactory canditicn. ScIne poor
cropping practices were observed - growing cassava on the outer lip of 
the terraces, which will lead to damage to the riser at harvest and heice
increased (and unnecessary) mainterance. A simple extensicn uvsssage 
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seem indicated. Here too, the village of Ngunut gave the imnressicrisomewhat increased prosperity 
of 

crer its pre-project condition. 

3.3. F D r i SoloP 0Je t (NS I 

The title "Watershed Management through People's Participation andIncomie Generation" describes the main aims of thio project. Cne pilotarea in the Kali Sendang was visited and the rethods used to cbLainparticipation in the develpmnt Processe at the grass-roots level wereexplained. At present, as being a.3lied in a pilot area, the metlxusare ve y staff-intensive but were d-.scribed as successful, If they canbe adapted to a less intensive routine, ocmsideratin should be given toadopting them as a standard extenoicn approach since, clearly,
beneficiary particiaticn makes for wore meaningful develocMent. 

On the sawe project, a numer of small, simple workshcps were visitedin which craft items in bamboo are .mnufactured. Provided qualitycontrol can be maintained and reliable marketing outlets established,
this seems a useful way of generating off-farm employment and income and 
should be encouraged. 

3~.4. ,22 toyJa~R P--jcral evelopf 9WtesiSu-proet 

The World Bank assisted Jrgyakarta Rural Developuent Project (Credit946-IND) aims to strengthen the capacity of the provincial Govenmemnt toimplement effective area develoment programme in "critical pxwerty"areas. Its main ctom )nts are to test the ecc,,*iic and social viabilityof tew, atapropriate, agricultural technologies and soil ccriservaticn measures for upland farming and then expand these an a wider scale;
expand low-cost incme generating activities in fisheries, liveatock, and
small-scale industries, su4port the ! 
 Works Department in
developing lw-cost, technologies for rural road construction; e.xpand andimprove preventive and primary health care and helIth educaticr, ard,provide drinking water in areas of critical newd. The project, which 
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became effective in Docanber 1979, has, after some unexpected delay,
 
picked up Momentum and is now substantially meeting targets. 
 Ie upland 
farming activities, which are being implemented in three -cologically
 
separate sub-watexsheds of about 
1,000 ha each, have reachal the stage
 
where they are producing enoouraging results in prAnoting water/soil
 
ctservatico techniques, improved crop agrcrnoy, fodder and 
 tree crops.
 
Before these results can be applied on a wider scale, more 
effort is
 
still needed, hadever, to fim up the preliminary results so far
 
achieved, 
 inprove and broaden the technical ba-sis for hillside farm
 
improvfment, and assess 
the levels of subsidies/grants required to secure 
the widescale adoption of these improved technologies by farmers.
 

3.5. Citand Projects I and I 

Introducticn and History 

The Citanduy River Basin lies an the south side of Java about 300 km 
southeast of Jdaarta. Originating an Cakratiana Mountain, Lhe Citandrry 
River skirts the ncri and west slopes c' Sawal volcano and travels 175 
km to the southeast to discharge ia the Indian Ocean at Segara Anakan, a 
brackish lagoon. The 446,000 hectare project area includes parts of five 
districts (kabupaten) inWest and Central Java.
 

bout 2.85 million people live in the basin, an average of 640 people 
per square kilcimetre. Since the turn of the century, increasing 
PP 'laticn pressures have resulted in serious deterioration of the 
watershed. Removal of permnent vegetation for crcps and roads has 
subjected large areas to soil exosicz and reduced the capacity of tne 
soil to absorb heavy rainfall. As a cnswequence, the upland axeazs are 
threatened with decreasing productivity, while in the lower basin cycles 
of flood and drought are becLzing more severe; heavy siltation increases 
problems of mintaining irrigation systems and is destroying the nkugrove 

5M'-np. 

/
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Most of the Basin's inhabitants are farmers with ai average farr nize
of around 0.5 he*ctares. SUdh small holdings and low productivi ty,

especially in the uplands, 
 severely limit the far-ers' toresources 
irdertake either soil conservation practices or improved crcrpinq systems. 

The Government of bndcesia established the Cltanduy River Basin
 
Project in 1%9. 
 Since then, the project has undertaken two phises. The
first, 1969-76, included re-zialsance studies, preparation of a Basin 
Master Plan and feasibility studies/design of priority development 
activities. 

The nent phase, Citanduy I, 1976-81, continued studies for future 
project activity while begbinnng implementation of priority fcod cntrol 
and irrigaticn rehabilitation in the lower basin. 

Citanduy I 

The three-fold purpose of Citanduy I is the reduction in flood
 
damage, increased production of rice and other food crops, 
 and studies
 
for further integrated basin develcpmnt.
 

Principle Ouus 

The principle outxuts of the project include 189 km of improved river
levees and a number of major flood control structure; seven relhbilitatad 
irrigation systems serving a total. 10,500 ha and cne new 600 'a eystzon;
and four feasibility studies for further irrigaticn developnent, related 
irrigation design work, and a feasibility study and work plan for upper
watershed dc-cioprent. The Panaangan Pilot Project was undertaken as 
part of this study. This project was implemented on a 300 hectare 
s&-wz.tershed area which included a demxLstratiai or model farm of
6.1 hectares. 

some 
a model farm and the WatershedBoth Manaqe-vnt Development 
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Subcentre for the Cimuntur Subbasin, fin wed under te USAID C1ttan y IUpper Watershed Project, are located within the Pan angan area. 

Beneficiaries 

The principal beneficiaries of this first Citanduy loan are about355,000 inhabitants of the lowr hasin, most of them farmers who will

enjoy better protection from floods, 
 improved irriatic'n systems, or
both. The rest of the populaticn of the lowland plain and of the entire
basin will benefit indirectly from ncreased food supply, an expnded
 
ecocay, 
and from future implementation of Uhe activities studiied and
 
found feasible.
 

Other donors
 

7b the present LWAID is 
 the sole donor involved in the work of

Citanduy I. 
 USAID's funding of the feasibility and design studies for
the Sideraja Cihaur irrigation sy'stems in the besin, 
 however, has led to 
a major loan by the Asian Develqpment Bank for the construction of tids 
system, 

Citanduy 11 

Building on the ocmpleted studies and experience to date, the GoI's
Phase III (secLnd implementation phase) continues the transition from
planning to impementaticn. The early focus on probleras of wter
 
resources 
in the lower basin will expand to include ccmprdiensive
basin-wide develaojent of soil and water resources 1involving broader
participation of G0.1 agencies and other donors. The Asian Development
Bank is financing major capital mnsts for new irrigation develon.tt, 
while USAID's Citanduy II emphasizes upper watershed development and 
management; operations and maintenance arnd agriculture support for
Irrigation, including rehabilitation of ten small systems; arnd increasing
local human resource capabilities and partiuipetion through training and 
local institution building. 

http:develon.tt
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The purpose of Citaniuy I is to establish and cataly.e ocIa Candnational capacity to design and implent a coaprehensive mtershed
 
managelent programme 
 in selected areas; to achieve and sustain irricated
food production at levels projected in the feasibility studies in al
 
bawsn tecdcal irrigation system; 
and to improve local goernment
capacity in the basin to plan and manage integrated rural developcent. 

Principle outputs of the Citanduv. II Upper Watershed DevelcpInut
component will include an expanded upland extension service; intrtducticn
of itproved upland amservation/producticn technology on some 5,000 ha,

through research, 
 a series of 50 "model farms" and an upland credit
 
programme; plane 
 for long-term watexshed matigement; and other soil
 
cOservatim measures. 
 Outputs of the Develcqant of Ixrigaticm Systems

(xmpoxnent include rehabilitation of 10 small systems serving 3850 ha,
i~roved local capability for operation and maintenance of all irrigation
systems, and the .-evelopmnt of effective water users associations with
introducticn of on-farm water management and high-yield production

technology. A feasibility study of one 
rew, 3,200 ha irrigaticn system

will be completed. 
 The third axcpient, Local. Development Planning andManagement, will enhance the capability of the local governrm*4ts to plan
and manage developent activities, provide financing for a number of
small-scale Iccal initiative projects, update the Basin Master Plan, and
provide for ..Cio-ecncc research for project manageamnt and evaluticn. 

Beneficiariea
 

Principle beteficiaries of Citanduy II will include same 100,000
members of upland farm families adopting the improved technology and365,000 low!and inhabitants benefiting from improved irrigation
facilities and/or better farm management and irrigation system operaticn 
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and maintenance. All 2.85 millicn basin residents will benefit at least 
indirectly frum protection oi soil and water resources and increased fccd 

availability. 

Project Agreements for Citanduy II were signed in Septeriber 1980 and 
UlJ conditicns precedent to first disbursement were met by June 1981. A 
oxntract was signed with the cosultant firm, Resources Manag ment 
Intcvnational, Inc. (R4I) in December 1981 and a consultant team was 
fieled starting early 1982. The GOI stL4ort system at the basin level, 
the Watershed Management Development Centre, was established by Decree of 
the Minister of Agriculture in Jme 1981. 

Project activities in the agricultural sector, mainly the 
establishment of pilot farms (Demplots) and their expansion into the 
surrounding areas has been ahead of targets since the establishment of 
the M4D Centre. Training activities are being undertaken and a start is 
being made to research activities and putting in place a fanmers' credit 
system. 

Activities have also started in socio-economic researcl and 
strengthening the local government capacity in planning and management 

Thze instituticnal aspects of the project are covered in the relevant 
technical report (Institutions). 

3.6. Reccwmendaticns 

Tech-nical and institutional experience gained from previotz and 
ongoing projects ccnstit*es valuable information for designing future 
programmes or modifyin g existing ones. Every effort should be mw-le to 
solve constraints and to utiliz, che positive otputs from projects. 
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Zpt r. aEPRraticn of Results fro. Pil0troj...ts into the 
Naticral Progr"M 

L the area of watershed management, there are ht least two
 
histirical cases 
 invol~ng the transfer of tech-ology from the project in 
which it was developed and its incorporation into a naticnal programme. 

The first concerns the development package for rainfed cultivation 
land On sloes of Under 50%which was developed and demcnstrated by the 
first FAO Solo Project between 1.973 and 1976. This package comprised: 

- bench terracing with waterways and gully plugs (where nucessary); 
- stabilization of the risers between terraces with grass (which was 

to be aut and fed to stalled animals - zero grazing);
 
- improved agronomic practices 
on the terraced land (improved 

cultivars, use of fertilizers and pesticides, improved crop 
rotations, etc)-; and the 

- inbegration of small animals into the farming system. 

This package was standard throug1but the areas (subwatersheds) in 
which the project worked. Elements within the soil crxservaticn 
ocqpxnent were varied according to site conditions. 'These included width 
and height of terraces (dictated by slope class), spacing and size of 
waterways (governed by rainfall and slcpe class), type of waterway
 
(determined by local availability of 
 cnstruction materials), treatment 
of gullies (according to size and grade - which determines spacing and 
height of plugs), etc. These elements are site vrecific. 

Over a pariod of years this soil conservaticn -xnpnrent was adopted 
by the regreening programme as the standard treatment for the 
rehabilitaticn of degraded agricultural land (with the inclusion of tree 
planting at 400/ha frum the earlier regreering programme). 



- 32 -

Other cxffments -of tle 'Solo pVkace were flat apare tly ptad as 
standard e-toept by the PWWArngan project of Ci tancu I. Here an
 
integrated approach -involving the 
inclusiun of all coffonerits - soil
 
conservaticn, cropping system, animals, for fodder,
trees fisbponds,
 
beekeeping - was initiated 
an a 6 ha model farm. 

The model farm acted as a catalyst in generating enthusiasm among
 
suri1'o:ding farmers 
 to participate in similar developnent activities.
 
This became the basic model 
 for the greening prograntsie's IeWplot itsam 

extension 
area which became part of the programme in 1981. 

'The second package developed by the FAQ Solo project for slopes of
 
over 50%wa:s a rees/grass/animals cm-inaticn which was 
 shown to be
 
viable but ihich required injections of subsidy 
 in the early years before 
full beiefit Wus achieved. Because of te difficulties iherent in
 
obtaining a subsidy in cash 
 (or kird) at that time, this package was not 
intnducad as part of the RegreenLg programme. Additionally, field
 
trials'had not 
been carried out for a sufficiently long period to
 
identify and eliminate all the technical prcblems. In particular the
 
grass speci-A being used (Penniset= purreoum) 
 proved unsuitable and
 
further experimental work using other species and 
as well grass/legume
 
mixtures 
was, and still is, required. 

Another proposal made by the FMQ solo roject was for goverrunent to 
adcpt a b:ttCmn-UP approach similar "o the. latter employed by the project 
to enable the ultimate beneficiarics  the farmers - to participate 
Meaningfully in determining the developmnent op-ion nuct appropriate to 
his particular parcel of land. For various raasons connected with the 
difficulties of: i) prep-Lring an operaticn budget for a range of ctions,
and ii) imposing a tine frame 'on the development period in any given 
sub-watersed, t;he proposal was never implemented. In hindsight it would 
appear that the project was too rigid in its requiremets; ,i more 
flexible positicn may have resulted in the recogniticn of the need for 
farmer participaticn, but within a controlled framework. 
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T .aoI is and has been prepared to accept techniques developedprojects, provided these 
by 

ca be shouto .rk, and to incorporate theseinto its ongoing progreamiz even if this results in radical changes tothese programes° (See Qapter 2 for the evoluticn of the Regreeningprogragme from Purely tree planting up to 1976, then the inclusion ofterracing and later check-dams and finally the Denp1ots cancept in
1981.) This constitutes an 
impressive record of assimilating new (butpro-en) tecIniques to change the thrust from a siiple theme to integrated
developent .which can produce a "U8Ybll"effect. 

(b the other Side of the coin, it should be noted that the Solomodel, and in particular the soil Can-servation Oaqczent, ajxears to havbeen aplied without full regard being taken in every case of theindividual site ccriticns. It 
rigid to allow the locl 

would appear that the approach i too
 
implementor flexibility to take 
into accountmicro site conditins. 
This of course could be a functicn of the levelof training and degree of skill of the local iPleeitorr. If itber isin question, it is clearly better to be rigid and over prescribe than toallow discreticn and probable Underprescription. If the assumpticn
regarding level of skill is correct, the soluticn is to inprove the ]eelthrough in-service training courses. Ihe Watershed anag"WtDeVelopnent Centre (P3DAS) in Surakarta has the necessary skills to mount 

sBcb courses. 

In the case of institticil support systems which were initiallydeveloped for projects, it appears that some eleneIts have I-en 
incorporated within the govemment apparatus.
 

The National Watershed Developent oordination Qamittee ccmprisingthe Chairman of WMM 
 and the Ministers of Finance, of State for
Ehvircnment and DevelcPngt Supervision (now Potplaticn and Ehvirarmx),Home Affairs, Public Works and Agriculture, is established by Joint 
Ministerial Decree. 
changes, 

In the light of recent (March 1983) governmntthe CbWO.ttee will Presumably be increased by the addition of 
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the Minister of Forestry. This zmmiuttee is charged with the 
coordination of the 1NP1MS Regreening programu- atthe natiuIal level and 

ensuring that the policies of the individual ministries concerned are
 
.directed to z commo goal. A separate National 
Steering Comittee for
 
the Citaniuy II project, as 
required under the loai agreement, was
 
established in June 
 1981 by joint decree of the Ministers of Agriculture, 
ibbe Affairs and Public Works. The chairman is from BAPPaS and meibers 
are 01raw from staff (at the Director level) from the Ministries of
 
Public Works, 
 Hire Affairs, Agriculture (food crops, extension), Finance, 
Health, BALPPaS and Fhvircnmant. 

The UWP/FA Solo I project had a Central Obordinating Camiittee
 
(OXO) which can 
be oonsidered roughly analagouls to the above .n terms of 
Ministries involved but representation was not at the level o' Minister.
 
.Clearlythe -present Natival Cmmittee is a much higher body. 

The Citanduy II loan agreement also calls for the formatin of a 
Basin Lbordinating Cbv'ittee to coordinate project operaticns which are
 
located in 5 Distri.cas of two provinces 
 (West and Central Java). 
Phairmanship of this committee alternates on a yearly basis between the 
chairman of the BAPPFDA in of the two provinces involved. It was statEd 
openly to the team that this Committee does not fulfill the functicns 
with which it is charged, namely the coordination of activities at the 
basin level. It was subsequently explained that linkages at the
 
kabuaten level are more 
effective in ensuring coordination of effort. 

A parallel exists with the Solo I project for which I-cal 
Coordinating Oumittees(IOCs) were established at the Residency level in 
Surakarta (Central Java) and Madiun (East Java), being the two 
administrative units in which the project cperated. These L(XCa were very 
effective in coordinating assistance and inputs required from the 
different provincial agencies (Dinas). Every agency with direct or even 
peripheral involvement in project activities nd objectives was 
represented cn the IC under the chairnanship of the Resident. 



These two aontrasting, in fact cppsite, experiences at the local.level aPear to sugceat that effective coordination is more easily
achieved at levele lower than the province. In terms of presentadministrative units, this would be the kabupaten. Thin satisfies the 
principle of decentralization of management down to a level at whichcan be effectively exercised. 

it 
This refers both to coordination of


differnt agencies within the kabupaten and to coordinatial between
 
adjacent kabupatens.
 

ontiniuing within the framework of institutional support asystems, theTechnical Develpmunt Cell (TDC) established within the Jogyakarta Rural
Dev0opIent project must b examined. This has role ina uraldevel6pnent in its widest sense thatin it embraces a wide spectrum ofrural activities, of which ngricultural development is only Lne sector.This multi-sectoral approach can do much in broadenhig the base ofdevelopment and iuproving the- social and living conditions of rural
 
families.
 

In the agricultural sector, the establishment of an Agricultural

Technical Development Centre 
 (ATDC) and sub-centres provides a focal.point for locally applied research and, of at least equal importance, oftraining and extension activities. It is considered that these outreach
 
centres 
at or near the grass-roots level are performing an extremelyuseful function and consideration should be given to their replication
the kecamatan level 

at 
(or at least initially the kabupaten level). The

present centres and sub-centres are staffed by personnel hired by te
IBRD project who have 
no guarantee of ewloyment after the projectterminates. This is a very worrying issue to the staff ccneerned, whichis bound to have implicatins on their professional performance. It isrtzmC ided that goverrwmt assess the irpact of this centre and itssub-centrea and, assuming the outcome is positive, make such arrangements
as are necessary to incorporate the present, and similar, units at, atleast, the kabu4atai level in every watershed area in which develcument 
activities are taing place. Assuming the recmumdation made in the
 

tQ 
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Team Report regardihg deployment of Soil Ccnservaticn Agency staff is
accepted, sce of these staff could be eMployed, at least part-time, in 
the ATD sub-centres. 

At an even lower level, it is recognized that there is a vexy real

need 
to involve the ultimate beneficiaries - the upland farmers - in
 
ccnstructing the developent package appropriate 
to their land and
aspirations. Li this regard two projects must be considered, theoe are: 
the 
MAO Solo Il project and the Cigaru project of the Centre for
 
lhvircnmxtal Studies of the Bandung Institute of Technology (rMIB), both
of ,hich seek to identify with the land-holder and to integrate his
 
aspiratiorns into the developmEnt process. 
 At present both metlnds are
still L.der test and therefore it is iupossible to make absolutean 

ccuariscn. 
 Bothi are impressive. The results claimed for the Cigaru
experiment as against the Parawangan prototype are given in table 4.1.,
but it sl=o!d be recognized that this ccmpariscn is biased towards its 
progenitor (Cigaru). 

In comparison with the Solo II experience (which is staff-intensive), 
the Cigaru metlods would appear to offer calsiderable advantages.
Whatever the method, it is clearly essential that the ultimate 
beneficiaries - the upland farmers - actually identify in a partici;atory 
sense with the development measures being prcrosed for their land. 

It is strctigly rexawtended that governemnt pursue measures to involve
the participation of all farmers (implicitly in the axntext of this 
reprt, all upland watershed farmers) in the decisin-making processes
regarding the development of their land. This implies a bottom-up rather 
than a top-down aproach - hcwever incxnvenient this may be to 
traditinal planning. 
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Table 4.1.
 
DIFEECES IN MEMBXS
 

USED IN PANAiANGAN AND CIMARM
 

R RKS I PARAWNGAM I CIGARU 

1. Assumption 7he introducticn of technology towards The change in attitude and behaviour shouldmodernizaticn and development will result precede the introducticn of technology in orderin a change in the structure, value , to guarantee oontinuous self-generated
adherence, and attitude of the target development. 
group. 

2. Approach Partial participation of the target group Total participation of the target group from theat tne implementation and utilization time of problem identification, feasibilitystages. study, planning, operaticn, monitoring down tothe evaluation of the program and the initialresults. 

3. Kind of inter- - urgent problems - xgent problemventicn - maintaining - maintaining 
- developing
 
- analysis of system.
 

4. Outputs Permanent demonstration of onservation Permanent demonstration of ccmunity develop
of soil and water to support productivity ment: 
of dry land agriculture. - environmental development- economic development 

- social development
based on the written law, traditicn, and
religious belief.
 

5. Inputs/Incentives Rp. 225,000 / ha. Rp. 20,000 / ha. 
6. esscns learned Knowledge about techniques of soil and I Knowledge aboutt 

water conservation as related to - total farming systems: * land basedcropping systems. 
* non-land based- integrated rural development

- appropriate technology including cmeplemen
taries, sequence, implementation periods.- organization, management, leadership. 

- improving the envircnment. 

#2734A 
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M5r. Evaluatioi of Research awi Dmcnstration Paclges for 
Ne riateness and Effectivenesa 

Cn the research side, it is clear that a omnsiderable amount ofapplied research at thbe local level must be undertaken if the watershed 
programme is to become responsive to local ecitlcns. 

The need for "Field Laboratories" in which applied research in both 
the technological and human fields can be undertaken has been adegiately
made in the.general report and will not be reiterated here.
 

The desnstraticn package as at present applied is
a general package

which will result in the reduction of erosicri and an increase in the 
productivity of the land. 
These two goals are central to the present

progra~me, and to any programw in the development of wtershed
 
management.
 

Ho4ever, as noted above, and earlier in Chapter 4, it is desirable to 
fine-tne the development package so that it is more site-specific to

local micro conditiczs and responsive 
to farmer aspirations. Mhe present
package seems too general and rigid in application and would cbvLously
benefit in terms of cost-effectiveness by site-specific fine tuning.

However, if - as postulated earlier in Chapter 4 
- the limitations to the
 
adoption of a site specific policy are:
 

i. lird.tatioq in the technical capacity of on-site rdrscnnel at 
tie implementing end, and 

ii. lack of site specific re imidatianq for a given micro
 
enviroent,
 

then the answer becomes: 
i. upgrading training for in-service staff, and
 
ii. determination of site specific re euridaticrns regardbiq soil 

conservation measures required, farming systems, etc.
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Applicaticn of the above will result in a r.re meaningful integratcO
watersl-ed management package (soil consertaticn + increased productivity) 
being delivered to the individual farmer. 

The suggestial has been made to base the watershed martagoment
structure n the BDMS/INWS model, and title it BThVLS p EjA[i.'. Thisj
is appealing in its simplicity, but in our view the. two situaticns ae 
not similar.
 

As the name implies, BhIMAS was a mass 
guidance programme designed toincrease rice producticn. The ejd--prodrt was known -- increased rice
producticn. The technical package to secure this end was kno -.
high-yieldinq varieties, water ccntrol, fertiliser rates, pesticides.

The programme was a massive exercise to mate known the cmpcnenits, and to
make them available at the farmer Ievel, aid was 3uccessful in achieving 
the desired end-product.
 

In the case of watershed management, the end-product is kncwn -. astable farming system which increases productivity franm the landr whilc atthe same time reducing soil erosion to the minimum. xwoever. under any
given situation, the prescriptions to achieve this end are specific Lndsite-dependert. This implies that watershed managers must be trained to 
re ognize site-factors and to relate their techiical prescripticns to
these factors. In other words, unlike the intensificaticrn of rice 
production, in watershed management there is no single set of 
prescriticnG aplicable to all situations. 

In relation to any given site all prescripticts given belwy must be
coisidered, and thoe relevant to the situatio. prescribed. 

Prescripticns forprivate land: 
- ag-rcwMic Ocinseraticn measures on low-slqCpe areas; 
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- terracing for intensive annual cultivaticn c slopes under 50%, 
plus gramas for animals; 

- waterways; 
- agro-forestry or-silvi-paat 4 ,.& aLy,,,, VLoater than 50%. 
- check dams or gully plugs; 
- farm acc.se roadsy 
- raticnalizaticn and intensificaticr of hme-garden cultivation; 
- ccmmity forest plantaticns (for fuel and other wod, or charcx.l 

p oducticn); 
- prote.ticn forest (plantation or natural) cri very steep land. 

The watershed manager (planner) must be trained to recognize the site 
cxrditicns and to prescribe the relevant measures appropriaLe to each 
situation. 

This implies areas of training for the above managers. 
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_apter 6. Iuprovement of the Present System with FArticular Reference 
to licy?orulation and I'plementatcc, and the
Instituticnal&Arr n ts 4-fr Managem nt and Qcbrdination. 

1. GeCweral 

In corsidering the organizaticn and Management structure of thedifferent gro&qs at present engaged in watershed management activitles,
and their performance record in the field in tezms of being able

effectively 
to discharge the responsibilities with which each is charged,the following principles have been cwtral to our thinking. 

a. We have not envisaged the setting-up of a new organizational 
structure, purely for the sake of settihg-up something new. 

b. We have alway conasidered that Aat already exists in terms of 
structure and organization should be adapted, if necessary, to
enable it efficiently to discharge its responsibilities. 

c. This requires an analysis of the present situation, identfication 
of limiting features, and the mIrnimal adjustments required for
efficient operation. In effect, it requires the removal of 
bottlenecks which obstruct managemnt. 

d. We tUink w- have identified the main ontraints in the present
managenent struc.tures, and have brther identified methods by
which these can be reduced in impact if not eliminated entirely. 

2. MrqtPrincipes 

There are 4 management principles which shx'ould be met if the
inatitutklnal structure to st .rta couplex and wuti-disciplinary
subject field such as watershed muiagement is to function efficiently and 
suLessfully. 

(V V 
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These are: 

a. Inter and intra agency (MA, MF, MAI etc.) cooperation at both 
the naticnal and local levels is essential to the s8ccensiful 
executjm of Vatershed developnent programme 

b. DeCentralization of respclibility and authority for both thy
design and executicn of watershed managenent programes to

provincial goverlmmt and lower levels is essential for the 
successful execution of such programmes; 

c, Flexibility in budgetary and credit systemw is required to enable
local decision-makers to respond to t]e inevitable variati,V1S 
found in any effort to introdu-e technology to varying
agro-cliwatic zones and to fanmers with varying income levels ard 
attiturles toward risk; 

d. Identificaticn and active participation of project beneficiaries
 
in ,programdesign and execution is central to the successful 
introductin of new technvology. 

In short, the above foir working principl..es should be inoorporated inthe design of all projects and programmes in this field. Tlb reiterate,

these are: unified interagency project Management; decentralizatix 
of
decisic-k-mking; flexible, locally determined budgetary and cxedit
 
systems; 
ald a main thrust on obtairng farnex support for and

invuIverr.ent 
 i the processes of tec:yhlogiP a innovaticn. 

Four important lessrns can be drawn fram the experience ac juired fromexamining the various Watershed projects which bear directly cn the typeof institutional structure anv its authorities that should be established
to manage any proposed project or PrCxgramme. First, ne h:ey to success
is that respcxnsibility for planning and managemert must be investec
local governMent institutions and decisln makers 'it the.* provincial and 
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district levels, appropriately supported and assisted by national level 
technical institutlcns which operate in the respective watersheds. 

The present machinery for planning, technical guidance and u-nitoring
activities under the Regreening Programme - the office of P3RPIDS - is
 
centrally directed and 
 financed cxt of the Ministry of Fbrestry (formrly
D.G. of Forestry). Attachment to a narrowly specialized parent bxdy was 
ehoxm by the fErst FP) Solo project to be limiting to the maneuverability 
required of a multi-disciplincry operatlai such as watershed managevnt
 
in which, because of the variation in conditicns, many decisicris have to
 
be taken at the )perational site,. 
 Zw.present structure appears to
 
inrose a coriiderable rigidity in prescription which preclires 
necesszary
 
changes in the standard package of treatments in response to variaticms
 
in local circumstances. 
 In contrast, an organizaticn which was
 
controlled 
at the local level, say province anl district levels, could be 
expected to identify more closely with, and be more respcoiqive to local
 
(fnditicms and aspirations.
 

Mwe second principle which should govern the instituticra. 
arrangements for watershed developmt flows directly from the first 
principle of decentralizatin. Once given authority for providing 
overall management of watershed activities within the province, the
 
Goveror (assumJng that primary ontrol is 
 to be vested at provincial
 
level) would:
 

1. appoint a full time manager for each major watershed; 

2. provide the manager with authority to create an interdisciplinAry 
profess ional staff dravm from the staffs of the various technical 
agencies (e.g., Forestry, Agriculture, Livestock, Extension, Agrali, 
Public Works, etc.); and 

3. provide the project manager with authority to manage field 
execution of the program in conjunction with district governmenLe and the 
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technical personnel, representing all participating technical agencies, 
wbo work under the direct respanoibility of the District Head (Bupati l. 

The above management arrangeents are not presently staudard 
goveiTnment qperating procedures. Hb*ver, the GOI, in both t e Citanduy 
aryd Jogyakarta projects, has demoinstratcd its interest in developing and 
testing decentralized and integrated management structures apropriate to 
each of the above watersheds. Both instituticnal arrangements represent 
interesting variaticns which in theory accomplish the objective of 
decentralizating respcnsibility nd integrating line agencies into cne 
overall vatershed management programme. in practice, in one of the. 

watersheds cited, res lts have heMi less than expected - largely because 
of poor coordination within and between line Ministries. 

A third management principle essential to the successful executir, of 
a decentralized, area specific watershed development project, such as the 

Regreening Programme, is the need for budget and credit systems that are
 
sufficiently flexible to allow for the inevitable variations found in any
 

efforL to introduce technologjy to varying agro-climatic z7kies, and to 
farmers with varying incom levels, sources of emo.Lent and attitudes 

toward risk. A universal criticisle of the Regremning Program and the 
BIMAS credit proqrazm is that they offer a single, rigidly defined package 

with no flexibility to modify the package to a farmer's specific noeds or 
the particular agro-climatic crxditicns prevailing in a given area. 

Given the shortage of trained administrative personnel and
 

government's desire to set in place broadly based natitial programmes 
this positicr is understandable as a starting point in launching
 

nationwide pzTgrammee., 13,ever, as second generation programmes, such as 
the Citanduy and Jogyakarta projects, ccm an stream with more 1 ..ensive, 
decentralized management structures, it follows that, in theo.y at least, 

both budgetary and credit systems designed for U=*a projects should 
allow local decision makers a considerable degree of flexibility in the 
bxecutio of area speoific projects. 
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To build in this budgetary flexibility one possibility is tlt t..

Inpres Dati I (Presidvatial Instruction 
Provincial Level) progr-M be. 
utilized rather than the 
iegreening Program Inpres account, bec-ause it is
unlikely that this latter can easily be modified for the simple reason
 
that six atnisters would have 
to agree to the proposed modificatirus.
 
The 'Ipres Dati I prcgram is, 
 hagver, highly suited to a decentralized 
initiative such as outlined earlier. 
Basically, the Inpres Dati I is a

"block grant" to provincial governments. A simple "earmarking" of fuids 
channeled through this Inpres accotnt for the Regreening prograive effort 
wtuld be sufficient to get funds to the local level where they would thenl
be: allocated against locally, rather than nationally developed programmes. 

The same need for flexibility holds with respect to managing Zhe 
credit a pcrent of a project, which is key to sustaining and spreading

the use of the technology packages introduced 
through the project.
 
Rather than channeling credit resources 
to the watersheds thr-gh

natical programimes Sucn as BMWAS, 
 to mention one, thii credit funds
 
should be administered by the provinciall, awned Development Bank (BPI.)

and would in turn be allocated 
 to the variouL sub-District Credit fk)rds
(BK) p rticipating in the program, eithe-- ;w capitalizatia grants or
 
long term loans from the BM 
to the BKKs. 

The fourth, and perhaps most important, principie essential. for the
 
success of a program that attepts to introduce a new technolcgy to low
 
income farmers, particularly upland farmers 
who literally scratch a 
living cut of marginal land, is the need to secure the active
 
participation of project beneficiaries in thle process of iatro'ducing and 
accepting the new technolg.
 

The difficulties of the first 
MIO assisted Sole Watershed project in
 
gaining farmer acoeptance of the proposed innovatics, attests to the 
i vortance of devising appropriate strategies to secure such acceptance,
 
as does the Panawangan Pilot Watershed Project, which succeede3d due

largely to local leadership which effectively mobilized commcunity sutq-ort 
for the pilot project.
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3. PE22! structure 

Based en the cwinideraticns outlined in the preceeding secti ns, the 
following rex -ndaticas for reorganizing watershed management are 
offered. 

A. to er -iure inter and intra agniy coordination at tath the national 
and local levels, and 

13. to ducentralize managment o the lowest levels at which it chn 
effectively be acdinistered. 

'The following steps are proposed under the authwrity of a 
Presidential Decree. 

I. The establishment of a. National Policy and Coordinating Body for 
Watershed Maiagemnit. This body is envisaged at Ministerial level 
and would be. cbarged with determining policy directicns and 
emsuring effective collaboration bretween all the Ministries 
concerned regarding provision of the necessary technical. injuts 
regiired for watershed management and deveal~ojt. 

This would ccmprise the seven Ministries (in alphabetical order): 
Ag-iculture, BPE7 \S, Finance, Forestry, Home Affairs, Ptpulaticn 
and Envirnwnt, and Public Works. This body is shimlar in 
ccmpositinr to the National Steering C0jmittee established for the 
Citanduv project, the fuiictions of which comlittee shaild be 
incorporated in the new body when it is established. A small 
secretariate would be established to act as a clearing lxuse cnxly. 

2. The -stablishaeit of Provincial C(rdinating Units in each 
province, under the chairmanship of the Go?'ernor, and charged ith 
the same ciordinating functions as the Naticnal Body, thebut at 
provin.ce level. Inputs frcu the vaxious line Ministries throgh 

http:provin.ce
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their respective Dinas' would be coordinated at this level by
BAPPfl I. Planning Iijp±s are required at this level fran the 
relevant Reforestaticm Plann4ng and Supervision Unit (P3RPWiS). 
The stngesticn has bee-i made that these units be attacrA to 
either BAPPEDA I or to the nevi Buru of Evircnmert to be 
estab.ishi-d within the Governor's cffiue. Such attachent Is 
nec-wsary if decentralization of managemet is to be achieved. 

3. The eatablishment of Management Units at the District U(abupatcu) 
level, m-der the chairmwnhip of the Bupati and with the active 
involvemerat of the BAPPEM Is. 

This unit would plan watershed management activities, coordinate 
the supply of inputs from the different Dinas', and su.pervise the 
implementation works being arried cut at subordinate levels. 
This will involve active participatin of staff of the P3RPDAS 
Centre (assuming this is attached at the province level as 
reccmmeged earlier). 

The impl entation Admhistrator (PIMPRO) would be reaspnsible to 
the Mamkgement Unit for the performance of his duties. 

Funds for impientation activities would be channeled through 
Inpres Dati II for disbursement at the kabupaten level. 

4. The establishment of an Operatical Management Uhit at the 
sub-district (kecamatan) level under the chairmrnship of tbe Caat. 

This unit would be responsible for physical implentation activities 
being undertaken at villages within the kecamantan. The Asst. 
Implementaticn AdministAator (PDUIAK) would be responsible to the 
Cperaticnal Managenent Unit for the performance of his duties under the 
general sLervisicn of the PIMPIO at the kabqpaten level. At this level 
close liaison must be maintained with the levrl Rural Extension Centre 
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(OPP) and the Area levelopnIt Coordinating Agency (LMKP) whse 
activities are regarded as ccWlesz entary. 

At the village level, implementaticn would be carried out Iby local
iaplenltors (Pelaksana) in associatin with the Village Self-ak.ljance
GrO* (MEW)). It is envisaged that the Presidential Decree would

establish the above units at the four 
levels ma-itioned. From -'*k
 
aleady in pivgress in 
 Java, bodies at the provincial level would be

required in East, central and West Java and 
 in Jogyakarta. thits at the 
kabupaten and kecamatan levels would be required cnly as and when

imPlemnentaticn activities were 
beuig iundertaen in their respective areas. 

C. Budgetary flexibility would be achieved by channelling funds to 
the kecamatans tider Inpres Dati II arrangements, which are 
ccsiderably lees rigid then the present Inpres PCrghijaan 
instructions. 

D. Beneficiary involvement at the village and sub-village levels 
(dukuh and kampung) should be coordinated th-ough the IkAM!s and 
may be further strengthened by the formation of informal fa±imers 
groups on the Cigaru or PAD Solo II models. 

Items C and D above are discussed in greater detail in Appendix 8, 
Technical REixrt on Instituticns. 

Figure 6.1 fol1cwlng outlines the organizatioal structure envisaged. 
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FI~ No. 6.1. 
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TEQC IML REPORT:
 
FARMING SYSTEM RESEARCH W)DEVELOEW
 

WArERSHED ASSESSENT 

Introduction 

Integrated upper watershed management and resource systems
(especially on Java) should he developed with the understanding that 
problems that exist are really "people problems'" that are exacerbated by

physical and technical constraints. Consequently, the well being of

people must be the central consideration for watershed management and
 
resource development programs. Any programs to be successful should 
en phasize the improvement of the economic and social condition of the

people as aswell land treatment practices and improvement of 
agricultural production and stability.
 

Conservation practices are connected to agricultural production in
two important respects. 
First, they are physically bound because ground

cover and soil manaement in agriculture or forestry (or in combination)
affect both the degree of soil erosion and the maintenance of installed 
conservation works. 
 Secondly, they are economically bound because the

primary justification for conservation of agricultural or forested lands

is that these lands, either now 
or in the future, will be more productive
than they would have been without the conservation effort.
 

In essence, upper watershed development is really an integration of
the human clement with a system of land management through Farmingviable 
Systems to increase production and economic well being as well as 
protection of the natural resource. 

Faming systems are usually comprised of many different agricultural
enterprises that are interrelated. This report however will assess the 
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farming systems in the upper watershed project areas fromn a holistic
 

point of view while keeping in mind the major objectives of soil
 

conservation and the need to increase crop production. Ineach case,
 

however, it is understood that farmer acceptability (socio-economic) and 

biological stability and sustainability of the farming systems must be a
 

part of any assessment. Cost to the general public must be another
 

consideration.
 

Cropping systems and later farming systeins research in Indonesia and
 

other countries in Southeast Asia over the past ten years has developed
 

methodology for evaluating existing farming systems and designing,
 

testing and implementing new techniology has been disseminated through 

government agencies and implemented to some extent. In this report, the
 

field activities that w ire observed in the upper watershed projects will
 

be assessed with respe, to standard development methodologies. 

The soil. Pnd water conservation program in the upper watershed should
 

focus on developing teclnology for erosion control in these critical
 

areas and provide support mechanisms to help upland farmers adopt the 

control measures and improved farming practices so they might increase
 

their productivity and income. Concurrently, adoption of these
 

techniques will induce farmers, individually and collectively, to
 

maintain and improve their terraces and waterways. Moreover, the impact 

should be the greatest for the poorest farmers. In their efforts to 

survive,on marginally productive land, these farmers are slowly but
 

surely.destroying the land and their source of livelihood. 

Backgrouzd 

The soil erosion problems in the upper watersheds are quite evident. 

So is the high sediment load of all the main tributaries. The natural
 

ecosystems of the watersheds have been disrupted by deforestation,
 

uncontrolled agricultural development, and many other unwise practices.
 

(4
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Agriculture has extended :nto the upper watershed areas where
 
unsuitable soil, land formations and topography hinder stable crop 
production. G-nseidclt]ty, over time this has brought about a 
considerable loss feitility and ain sci: drop ir crop yield.
 
Furt'hermore, the area of 
 land available to each farmer has decreased due 
to subdivision (aumong family members) and abandonment as . result of 
erosion. Fani income is therefore very low, and the great majority of 
people living in the most eroded areas are subsistence faimers.
 

The farmers understand that erosion reduces yields but also know that 
the use of fertilizer may counterbalance yield losses. However, on steep 
slopes where upland fanming is pract.ced, eventually a complete loss of 
arable soil will occur unless soil. conservation measures are taken. 
Dovastream river channels and irrigation canals will be filled with 
sediment. The farmers themselves have neither the skill nor the. 
financi-al resoutces needed to itaplement control measures which require 
considerable amounts of labor and t.ime, It seems most likely that any 
significant development program for these areas will require substantial 
financial and technical support. 

The technical solutions to these problems require erosion and flood
 
control through good watershed management practices. This must be 
accompanied by an improvement in the productivity of the depleted soil to 
increase farm production and income. Alternative farm enterprises must 
be developed that require less soil disturbance, particularly for the 

steeper areas.
 

Another point which must be stressed is that although terracing will 
halt erosion, it will not in itself increase the productivity of the 
land. Similarly, fertilizers will increase production but by themselves 
will not control erosion. Both are necessary and complementary inputs to 
improved soil and water conservation and increased crop production. 

Finally, the population and judicious land and water use must attain
 
a dynmic equilibritmi. 

'vol 
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Fanminy:.s tens concepts 

Figure 1 diagrans the scheme used for farming systems research and
 
development in bidonesia. This approach being in a
is used similar
 
fashitn in many other countries in South and Southeast Asia. The
 
approach 
 represents an attempt by agricultural research scientists to
 
develop, through a process of under:standing and redesigning fairn systems 
in specific target areas, technology that will be more directly relevant 
to small farmers. notThis approach is critical of existing agricUltural 
research that has more discipline and coimmodity orientation but is 
intended to identify and remove constraints to fanmer adoption of new 
technology in a more responsive and direct manner. The feedback to the
 
existing research and extension agencies from farming, y.steus 
 research 
can be especially valuable. 
Ithelps create an awareness of farmers'
 
problems and stimulates scientists to design research projects that ave 
problem oriented.
 

Unfortunate.1y, farming systems research may imply more than, becan 

actually accomplished. 
 There are practical considerations that mu;t be 
taken into account and rational judgments made. For example, mauy 
scientists are not fanner oriented. They may prefer indepth studias of a 
particular commodity or subject within a discipline. There are funding, 
'naageriaJ aad logistical problems. Finally, there soare many different 
agro-clinatical eryirorunents that it is :impossible to work on all with 
the nimnber of scientific staff that may be interested in this approach. 
Consequently, major policy decisions are needed to decide w4here and whe~n 
on site faning systems research may take place. lliese decisiors may he 
based on rational scientific reasoning but usually more pragmotica 
approach is taken. A combination of funding and technical considerations 

usually prevail.
 

Consequently, at any one time in Indonesia only a limited number of 
target areas and research sites can be tackled. But through adequate
site descriptions (socio economic and biological), transfer of technology 

4!;
 

http:Unfortunate.1y
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fr-m one place to another place with a similar site description can occur 
quite s-iccessfully (Figure 2). This is basically thc process that hias 
taken place in the upper watershed projects. There has been a 
considerable inflow of technology from other projects. This has been 
supplemented by a limited amount of onsite research  for example, 4n the 
early stages of the Panawangan pilot project in the Cit-aduy watershed. 
BUt implementation of technology that has been transferred always 
uncovers the costraints to adoption and the need for more research, 
This should not be considered a problem but pEogress toward problem 
identification. A viable research organization will respond Lo these 
identified problems. Implementation also uncovers institutional 

constraipts. Interdisciplinary research that is integrated with other 
government agencies is necessary but may not always happen smoothly 
(Figures 3 and 4). But again, this may be viewed as progress if positive
 
steps are taken to resolve the identified problems. But soJutions to
 
these technical and institutional problems will not solve themrselves.
 
Coordination is needed. It is
our feeling that two kinds of coordination 
are needed - administrative and technical. Adninistrative coordination 
can solve the institutional problems and provide the environment in which 
the scientists can carry out their responsibilities. But ar the national 
level there must also exist technical coordination to insure that 
appropriate technologies are transferred and that duplication of effort 

is minimized. The technical coordinator may need support through a 
Working Group of appropriate colleagues and authority through some 
control of fivding (Figure 5). Specific research issues that arise may 
req.ire in depth study on site or within the selected target area. It is 
our feeling that field laboraturies are needed to provide the environment 
for technology to supplement on site farming systems research activities 
and bring together scientists from different research centers, 
universities and institutes (Figure 6). This may be the most suitable
 

approach to foster interdisciplinary research that cuts across the
 

different crop comaudities and kinds of farm enterprises. These should
 
not be considered permanent research facilities but si.mply lo:atioris for
 
study of specific problems or research issues that have been identified
 

Q4
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Fram.ework for intz gated Farming Systems Research 
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Figure 4
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 Extension 
 Farer Dir. Prod. Nat'l Prod Pro 
 Extension
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Other Nat'i.
Nat'l Gov't. Exte~ 
 i Farmer Local Gov't. 
 Local Gov't. 
 Local Cbvtt.
Local Gov't. 
 Local Gov
Local Gov't. Gov't. Agen.Bureau Stat.
 

!FWG- abbreviation for f.rming system working group .+cn is the iulti-dicipinary research grcup thatcoordinates and carries out the research plans of arming system~s programs in a target area. 

Fig. 4 . This is a scheumtic representation of the research-extension workload distribuiton and interactionwith farm.ers and other government agencies in dclfferenn phases of Farming systems research and 
Impl.ementa tion. 
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Figure 5 

NATIONAL FARMING SYSTENtS PROGRAM 

IC nor d i n a t o r Work ing Group Members:Reseirch D'isciplines 

Crop and anin.l Specialists 
Allied Fields
 
Regional Coordinators
 

Nat iona 1 Farming Systems Work ing Group (FSI'G) 

National Program Regionwl Program j 'ational Program Regionai Program
Target Area Target Area Target AreaSite Coordinator Target AreaSite Coordinator 
 Site Coordinator 
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Agr entst Agronomist Agronomist AgronomistSoil Scientist Socio Economist 
 Socio Economist 
 Socio EconomistSocio Economist Perennial Crops Farms Forester Vegetable CropsField Assistant (6) Specialist 
 Field Assistant (6) Specialist
I Field Assistant (6) 
 Field Assistant (6)
 

Regional Program I- National Program Regional mProgram
Target Area 
 Target Area 
 .Target Area
Site Coordinator 
 Site Coordinator 
 Site Coordinator
 

Agronomist 
 Agronomist 
 Agronomist

Socjo Economist 
 Socio Economist Socio Economist
 
Animal Scientist Anim;l Scientist Animal Scientist
Field Assistant (6) Field Assistant 
(6) Field Assistant (6)
 

1I 

Regional Programs would be the administrative responsibility of the Regional Research Institute, but hopefullyin collaboration with the National Program. Ihere would likely he more than one site within a target area,and different technical expertise may be needed for different areas.
 
Figtre 5. Possible grganizational 
 chart and stafFing requirements for a Farming Systems Program. 



- 11 -

Figure 6 
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in specific target areas. 
One 	or two of the three centers visited in the
 
Jogyakarta project would be for fieldideal laboratories. Land and 
building exist that ceuld be quickly used. It is iiirortant that longer 
term research on adapted varieties, soil conservation and combinations of 
different farm sy!Aems need more in depth study. Ultimately, these 
facilities would be returned to the local government for extention 

centers or other uses.
 

Upper Watershed Projects 

A major policy decision has been made to tackle problems associated 
with the upper watershed areas on Java. In order to move qaickly, 
special funds aid projects have been put into effect. This implies that 
the existing government agencies needed additional support to solve the 
problems within the watersheds with respect to: 

1. 	Soil and water conservation.
 

2. 	 Increasing production in a way that is technically sowid and 

economically viable. 

There have been obvious results from this policy. The numbers of 
staff and activities of the P3RPDAS are indicator. of action. Terracing, 
reforestation, check dams and more intensive food crops production
 
through the various special projects are also indicators of results. 
Becuase of the focus on implementation, many times the positive results 
are obscured or diminished by problems with inadeuately trained 
personnel, insufficient technology, logistics and institutional slipport. 
All of these aspects will. be covered by the various team members. 
Specifically for the Farming System Assessment, we feel that the decision 
to implement existiing technology was timely and stimulative to existing 
research and extension agencies in Indonesia. However, we also feel that 
existing agencies and universities should begin to play their legitimate
 
role in research and in implementation. This is particularly true for
 
research and extension in agriculture. It is imperative that people have 

S7O
 



access to food or food production, Populations of' 1000 people per square
kilometer living in mountainous and remove places must be largely slf
sufficient in food. Consequently, food crops production for basic food
self sufficienccy will always be a major component of any famijig

system. The Agency 
 for Agricultural Research and Deve lopmen.t (AWU)) and
the various Directorates General within the Ministry of Agriculture mist
play a major role in technology development and transfer to farmer. .
Except for the National Forest Lands and for lands excluded frA;i feod

production bcause of steepness, farming 
 systems research activities fr.cn
AARD and appropriate iniversities will likely generate the technology

baste whilc the agricultural services of 
 the Ministry of Agricvitur,* will

execate the extension. The institutions exist 
 to do this. 'illc soil
conservation and farm forestry technologies may be s1iported by the nevy
formed Ministry of Forestry. The activities of these two Ministries can 
be coiplementary and stimulative. This all falls within the line
 
agencies 
 and requpires no special projects. However, there P.ust be 
flexibility within each Ministry to provide for coordination, iopefully

through programs that have special funds to faci]itate interdisciplinary 
research and implementation.
 

Soil Conservation 

FarTiiiig systems strategies can be developed for all land Thisareas. 
cai be done in a way that is consistent with the major objectives of Khe 
upper watershed. Specific guidelines simplify the tactics used but may
not facilitate acConplshments. For exinple, slopes steeper than 50 
percent may be successfully used for food crop production while slopes

less than. 50 percent may be better used for pereinial crops or psture..
Exte&iSion agents need ro be experienced to help farmers make these kiIds 
of decisions. Hopefully the government regulations can acconodate this 
kind of flexibility. Of course, soil conservation is understood to be a 
basic prerequisite.
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It should be understood that Indonesian farmers are familiar wit:h
 
level bench terraces. 
The terraces of rice paddies in the mountains of
 
Java testify to this. The same kind of comnitment to terracing can be 
made to dryland agriculture if the benefits are obvious.as Many farmers 
are convinced and even after the) transmigrate fron Java to Sumnatra and 
other places with much less favorable soil proceed to stabilize their 
soil through bench terraces. There usually reinains a problem of how to 
drop the water from one level to the next. 'Ihis needs more study.r But 
basically, for the deep volcanic soils on Java, the bench terrace remains 
a viable model. 

The next qlestion considers the alternative to bench terraceb. )10is
 
said that there are alternatives that require less lalbor and a-,( more 
effective. This needs to be demonstrated, if possible under fleld 
conditions. Usually the alternatives use slope cropping aid aley 
cropping strategies. For gentle and longer slopes uihere the fields may 
be larger these appear to bt viable options. The latter can be 
especially useful on shallow soil.s with relatively higo pWs in drier 
clinat.3 such as are fotnd in Eastern Indonesia. Between the extremes of 
Panawangan and Flores, there must be viable options. The criteria for 
differentiating among strategies may be developed in field laboratory 

studies. 

Specific Sites
 

For ease of presentation, rainfall distribution and cropping patterns
 
for three of the four site areas visited are summarized in Figurc-s 7, 8 
and 9. The descriptions that follow for all four watersheds are given to 
show differences among the locations and need for additional research and 
testing. These descriptions are based on the linited data available.
 
The incompleteness of the existing data indicate the need for sys.efmatic 
and coordinated research and development.
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CitandluyUj 'prWatershed. The Citanduy Rive- Basin is mostly in West 
Java. The upper river portion has a humid climate with at least eight 
continuous months with more than 200 mo of rainfall. Usually, only the 
months of July and Auust have less than 100 mm of rainfall.. 'he soil in 
the upper watershed is of volcanic origin and immature in develogment. 
In general, the soils are deep and relatively fertile, but respond
 
dramatically to phosphate and nitrogen fertilizers.
 

I. Cropping patterns. 
Figure 7 shows the rainfall distribution and
 
farmers' cropping patterns as observed in the field and reported in
 
various publications. A composite cropping pattern that cormionis for
 
much of the area consists of the following crops in the sequence of 
C +
 
ULR / Cv. in areas where 
 the soil has been seriously eroded, the
 
sequence consists of C + PNT / Cv. In this 
case, cassava is the main 
crop. In extreme cases, sometimes only cassava is grown. Cenerally some 
fertilizers are used for rice but not for the other crop. 

2. Varieties of food cop_. Local Bulu varieties are most commonly 
used for upland rice. These high quality (good tasting) varietie:i have 
some resistance to blast discase but are relatively late matoring. They 
have little or no brown planthopper resistance. .etro is a coni,,only 
grown corn variety. Varieties of peanuts, ningbean and cassava that are 
commonly grown have usually originated from improved varieties. 
 In most
 
instances, the legumes are degenerated and virus infected.
 

3. Perennial rop. 
 Perennial crops, especially cloves, are the
 
most 
important source of cash income in Panawangan and farmers plan to
 
plant more. 
In Majenang, however, a combination of coffee, jengkol,
 
clove and cocolut are usually grown in the home garden. There is a need 
for identification and selection of more shade tolerant secondary crops 
that have market potential and for home consimption. Fruit tree species
 
especially appear to offer potential for increased production. Already
in Kadipaten, citrus, avocado and guava are widely grown in addition to 

clove.
 



4. Livestock. 
The main livestock raised by village residents are

chickens (for home consumption), goats and sheep.
 

. 112iL.. Table 1 shows yields from cropping patterns testedin fanaangan in the 1981-82 crop season. These are representative ofcrop yields under farmer and improved management in other places in thewatershed. These data show potential for increased yields and income. 

If soil and water conservation measures are to be developed fur.her,
there are some specific research and production issues that must be
 
addressed.
 

Dev.'elop or identify forage crops and food crops thau can be grownunder partial perennial crops canopy.
 
Further develop forage production and animal 
 systems strategiesin combination with perennial crops. 
Develop systems for record keeping and farming systems evaluation. 

From field experiences and research, it is felt that the cropping
pattern UIR + C 9 Cv ;I SB 
 or PNT, planted at the beginning of the rainy
season can give yields that are at least twice those of existing
patterns, provided that 200 kg/ha or urea and 150 kg/ha of ISP are uscxI.We would expect yields of 1.8 
- 2 ton/ha of rice, 1.5 ton/ha of corngrain and 10 ton/ha of wet cassava roots. 
 7he expected yields of soybean

or peanut would be arou:vd I ton/ha. 

Jogyakarta -pojectArea. Agricultural based cowinity development isthe central focus of the Bangun Desa Project in Jogyakarta. The 
development activities are concentrated in:
 

1. Desa Hargotirto, Kecanatan Kokap, Kabupaten Kulon Progo.2. Desa Banjar Oyo, Kecaniatan Kali Bawang, Kabupaten Kulon Progo.
3. Desa Kedurg Poh in KecalDatan Nglipar, Kabuipaten Guniing Kidul. 
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Table 1. Cropping patterns tested in the Citanduy Upper Watershed 19UI-82. 

Location 

Cropping Patterns Varieties Kadi- Pam- Guna- Mrga- Karang 

paten wangan i jaya tPucung 

------------- Yield (ton/ha) ---------------

Introduced C.P. 

A. 	Corn + Arjtua 1.64 1.91 1.93 1.51 1.83. 
Upland rice- C-22 1.03 .60 1.00 2.70 1.26 
Peanut / Gajah ,28 .52 .36 .S1 .34 

Cassava 	 Local 10.25 9.36 9.00 11.00 
 0.25
 

B. 	 Corn + Arjuna 1.64 1.86 1.82 1.51 1.09 
Upland rice C-22 1.05 .72 1.00 2,75 1.26 
Corn + Arjuna 1.72 1.97 1.10 1.92 1.50 
Peanut • Gajah .34 .60 .36 .8i .45 

C. 	Con + Arjuna 1.68 1.93 1.86 1.60 1.09 
Peanut - Gajah .48 .41 .32 -72 .66 
Co)-n + Arjtua 1. 60 1.81 1.83 1.51 1.125 
Soybean Galunggutng .98 .70 .95 .91 .67 

FarmersI C.P. 

D. 	 Corn + Local 0.75 .69 - -

Upland rice / Local 1.85 .97 .-
Cassava Local 1.85 -97 	 -

Source: Annual Reports, Citanduy/AARI) Research rcoject.
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Almost all farm activities in Desa lre~ irto, Kulon Proo, are
 
devoted to upland agriculture. 
The area has an altitude of between 0oO 
to 1500 meters above sea level. The topography ranges from almost level 
to steep land. The soil is of volcanic origin' and productive if not
 
seriously eroded. 
 The depth of soil varies but in many places is too
 
shallow for constructing bench terraces. ? ost the home are
of gardens 

planted to coconut as well 
 as fruit trees with cassava interplanted as a 
main food crop. Sweet potato and corn are usually grown as monoculture
 
or terraced lands. The yields of cassava are still very 
low - rangitg

from 2 
to 4 ti/ha of wet roots when planteu as monoculture, but only 0.9 
to 1.2 ton/ha if intercropped with corn. Corn may yield oiil: 0.2 ton/ha 
of dry grain.
 

InBanj r 0Xo, Kali Baang Kulon Progo, the topography ranges from 
level to hilly. The total amount of rainfall e)ceds 2484 ii per year as 
shown in Figure 8. Rainfall exceeds 200 for at least 6 months per year. 
There are four dry months with less than 100 mm rainfall. Tw types of 
cropping patterns are dominate in these areas: 

Solid cassava - planted as monoculture and
 
Cassava lntercropped with corn.
 

Corn and cassava are usually planted at the same time at the
 
beginning of the rainy season in October or November. 
Corn is usually
 
harvested in January while cassava is harvested as needed for home
 
consumption. The production of cassava is still very low, only 2 
- 3 
ton/ha of wet root. Corn yields are low also, with only 0.2 - 0.3 ton/ha 
of dry grain. Very little fertilizer has been used for these crops, 
usmlly not more than 36 kg of urea as well as TSP/ha. 

resa Kf,dwu%_Ph has an average elevation of about 500 m above sea 
level and slopes ranging from 15 
- 40%. The soil is very shallow. The
 
rainy season lasts about six months frow November to April, while the dry
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season lasts from May to August. The total amount of rainfall is aromd 
1849 m per year. The monthly distribution of rainfall is shown in 
Figure 8. There are four main cropping patterns used by farmers, These 

are: 

* Cassava planted alone;
 
" Cassava intercrepped with corn;
 
* Upland rice + corn intercropped with cassava;
 

" Corn + soybean intercropped with cassava.
 

1. Land Use. The land in the Jogyakarta project area is hilly and
 

eroded. But there remain pockets of soil that are productive and which 
sustain high populations. The soils are in great need of stabilization 

through intensive soil conservation and reforestratioji efforts. Table 2 
shows the distribution of land use in the project areas. It is
 

interesting to note the large area of land in home gardens compared to
 
the amount in upland fields. Since the Jogya area tends to be subject to
 
a long and extremely dry season, the farmers have compensated by making
 
better use of perennial crops as a means of livelihood and food.
 

2. Cropping Patterns. Upland rice + corn / cassava is a dominant
 
cropping pattern used by farmers as well as the project. Improved
 

varieties, planted in the early wet. season, can at least double the yield
 
of the existing pattern. Better arrangement of the crops in rows permits 
the planting of either e)ybean or peanut beteen the cassava rows after 

rice harvest. 

3. Varieties. Improved varieties of upland rice (C-22, Cipunegara, 
and IR-36), corn (Broo, Arjuna and Cenjah Kertas), as well as cassava 
(Adhira I and Gading) have been introduced. These varieties grow well in 
these locations. Blast disease attacks IR-36 if it is grown under upland 
conditions,, Unfortunately, other varieties that are specifically adapted 

to uplaid are not resistant to brown plant hoppers and cannot be grown 

(Table 3). 
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Table 2. Land categories based on agricultural use in 3 locations in CT-(niirg 

Kidul and Kulon Progo. 

Area of Area of Area of Total Average land 
Location lowland Home Upland Land area per 

rice gardens fields Areas Cann faniiy 
--------------------------ha
-----. ft_----.--------.-.---.--


Banjar Oyo 112 651 739 I,502 0.93 
Hargotirto 
 27 1,200 133 1,360 0.97
 
Kedung Poh 98 292 484 874 0.90 

Source: Annual Reports, Bangun Desa Project. 

Table 3. Yields of uplmd rice grown in intercropped combination with coln
 

and cassava.
 

Rice variety used
 
Location 
 IR-36 C-22 
 Cipune.. G-H-las
 

gara
 

-------------------Yield (ton/ha)----------------


Kedung FOh 3.6 .01-
Banjar Oyo 3.2 4.4 
fargotirto 
 - - 4.4 

Source: Annual Report, Bangun Desa Project 
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Cassava planted in intercrop combination with corn and rice yielded 8
 
ton/ha of wet root, while corn in the combination yielded 2 -2.5 ton/ha
 
of dry grain.
 

Davros soybean grew well in the project area and yielded 1.2 ton/ha
 
of dry grain while grown incombination with cassava. GaJah peanut 
produced 1.2 ton /ha of dry pods in the same combination.
 

4. Perennial Crops. Incontrast to the Citanduy watershed, drier
 
conditions prevail in the Jogyakarta area, especially dining the dry
 
season. The availability of shrubs and tree leaves for animal feed
 
during the dry months becomes very important. Also, the soils tend to be
 
shallow and have less water holding capacity. Under these conditions, 
trees play a major role not only for animal feed but also for- hinan food 
and soil conservation. For the badly eroded areas, especially on steep 
lands, permanent tree and grass cover appears to offer the best solution
 
for a comhination of soil conservation and production of useful
 

ccmodities.
 

5. Livestock. Table 4 shows the importance of livestock among these
 
farm families. 
The farmers are making the best use of agricultural
 
.by-products and grasses for livestock feed. 
They are returning the 
stable manure to their farm land. The small ruminants appear to fill an 
especially important role Inthe farm economy. 

6. Uo Y elds. Research trials conducted on farmers' fields at 
three locations indicate that the introduced cropping pattern (UIR + C / 
Cv / legume) could increase the yield of food crops substantiallyas
 

shown in Table 5. 

Upland rice as well as corn and cassava inthe Introduced Cropping 
Patterns A and C gave higher yields than the Farmers' Cropping Pattern. 
Cropping Pattern A is quite stable under upland conditions. It is 
expected that yields and profitability can be further increased as more 
adapted varieties and management practices are developed. 
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Table.4. Livestock distribution in Banjar Oyo, Hargotirto and Kedung I-h. 

Location Cattle 

---------------

Banjar Oyo 

Hargot.irto. 

Kedung Poh 

848 

248 

529 

Source: Annual Reports, Bangun Desa Project 

Small Rum.inants Chicken 

nmber of animals 

3,372 1O,812 

21774 18,028 

1,158 10,083 
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Table 5. Average yIelds of upland rice, corn, cassava and leguines in cropping
 
pattern studies at Kedung Poh, Danjar Oyo and Ibrgotirto,
 

Jogyakarta. 1981-82.
 

Cropping Pattern 

Farers .Ming Pattern
 

-Corn + 


Upland rice 


Cassava -


Peanut 


Cropping Pattern A 

Corn + 


Upland rice A 

Cassava -


Peanut 


_Cropping Pattern C
 

Corn + 


Peanut 4-


Cassava + 


Soybean 


Yield (ton/ha)
 

Kedtng Banjar flargo-

Poh 0 __ tirto 

1.2 1.1 0.9
 

2.0 no rice crop no rice crop
 

6.0 5.2 5.1.
 

0.7 0.4 0.4
 

2.4 1.9 1.4
 

3.4 4.3 2.6
 
8.5 9.0 7.5
 

0.8 0.7 0.6
 

2.5 1.8 1.3
 

1.8 1.5 1.4
 

8.0 9.0 7.2
 

0.8 0.4 0.4
 

Source: Annual Report, Bangun Desa Project
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Upper Solo River Watershed, In the Upper Solo basin, erosion and 
flooding are widespread. 
Some 250,000 ha (24.4) are seriously eroded,
 
while on half of this land erosion has reached such a critical stage that
 
the land has been virtually abandoned for agriculture. 

The basic problems in the Upper Solo River Watershed is the intense
 
population pressure the land (estimated 690
on inhabitants/ki2). As a 
result, agriculture has been extended into areas unsuitable for
 
cultivation because of land formation and topography. Crop production 
and fann incomes are, therefore, very low and the great majority of
 
people living in these areas are subsistence farmers. 
 Inmost areas,
 
unless soil conservation pra:.tices are adopted, complete loss of arable 
soil will inevitably take place.
 

I. Cr221ping Patterns. The existing cropping patterns in this tq)land 
watershed under farmers' conditions are shown in Figure 7. Most of the 
.cropping patterns are basically similar to others we have observed in 
Citanduy and Jogyakarta. The patterns are 
intercrop combinations. In
 
Boyolali, 
 corn and cassava (and sometime upland rice) are the main
 
com odities6 At higher elevations, some vegetable crops are grown.
Tobacco is also groun in these areas, especially for cash incne.
 

In Mojogedang and Padas, the main cropping patteiis consist of upland
-rice., corn and peanuts intercropped between cassava rows. Sesame is also 
grown, but on a limited scale.
 

In Wonosari soybeans are also planted between cassava rows and 
sorghu n is usually plaited on the ridges of the terraces. 

The results of research trials carried out in 7 locations are showu 
in 'fable 6. It seems that the use of organic matter as comxpost as well 
as stable manures are musta to increase the productivity of the soil. 
Data in Table 6 show that without applying stable manure, the yield of 
upland rice, n,. cassava and other crops are very low, with theeven 
use-of chemical fertilizers as recommended. 
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Table 6. 	 Yields of Cropping Patterns tested in 6 locations in the ipper Solo 
Watershed. 1981-82. 

Crops in pr,pattern 
Locations Upland rice Corn Peanut So)ean CnsSsava 

((dry pod) 
----------------- Ton/ha --------------

M)jogedang 	 1.2 1.9 1.2 0.35 9.8 
Purworsari - 1.2 1.25 - 7.2 
tbu.u 	 1.4 2.1 1.4 - 9.4 
Gendah - 1.4 0.72 - 5,6 
Kr. TenEah - 1.6 2.25 0. 62 -

Padas 1.24 0.8 - .300 -

Source: Annual Report -Solo River/AARD Project. 
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In Desa Lemahireng demonstration plots have been carried out. Land 
terracing as well as introduction of improved cropping patterns brought
about considerable iuprovement ini their faning systems. Yields and
 
income, calculated in rupiah, are shown in Table 
7. Yield and income of
 
introduced cropping pattern are compared to the existing faner's
 
cropping pattern.
 

Itappears that the cropping pattern of upland rice plus corn
 
intercropped with cassava and followed by legumes (soybeani, mungbean or
 
peanut) gives a
good performance inmost agroclimatical conditions,
 
provided the amount of rainfall iswell distributed and exceeds 1500
 
m/year.
 

Upper Brantas River Watershed. 
The total area of the Brantas River

Watershed isabout 11,800 knt2, which may be broken down to 27.3 percent

irrigated land, 23.4 percent forest land, 20.9 percent upland (dryland),
 
16.0 percent ho~ne yard, 5.2 percent estates, and 7.2 percent divided
 
among others.
 

Only small amounts of phosphate and nitrogen fertilizers are used by
farmers. Stable manure when available iscarefully utilized, especially 
for high valued crops like tobacco.
 

2. Varietiles of FoodCrops. 
As inmost upland crop areas, local
 
varieties are us-d. 
Generally, introduction of now and viable seed can
 
increase yields by 100 percent. But. these increases in"ields must be
 
accompanied by an increase in fertilizer use and management.
 

3. R.renxnial Crops. 
 These areas tend to have long dry seasons and
 
occasionally dry wet seasons. 
 The soils tand to be shallow and 
infertile, Perennial fruit and forest tree crops appear to offer good 
possibilities for the special conditions in this -watershed. Thoy offer
 
food, erosion control, animal feed and fire wood. 
They can supplemrent 
the food and animal crop production programs underway. 
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Table 7. Yields and economic data from cropping patterns tested in L.mahiieig, 
Demplot, Upper Solo Watershed. 1981-82. 

Cropping Pat-terns Yields Gross CGst of Net 

Returns Production Returns 
Ton/ha--- ---------------. /na------------

Farm-ers C.P. 

Corn + 2 200,000 
Peanut 
 11 300,000 
Cassava 
 13 260,000
 

Introduced C.P. 

Upland rice + 
 3.5 350,000
 
Corn + 1.8 180,000 
Stringbean - 250 12,500
 

I 
 boaches 
Peanut + 1.5 450,000 
Corn + 1.0 100,000 
Cassava 5.0 i00_000 

1,192,500 313,600 778,900 

Source: Annual Report, Solo RiverAARD Pr-oject.
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4. Livestock. Inadequate supplies of forages and water during tiledry season hinders large ruMinant production, The numbers of goats )lidsheep can be incrvased significantly in the project area. Corbinationsof forage grasses and tree legune offer a 
palatable and nutritious diet,
 

.. Yields. The yields of upland rice, corn and cassava, aswell as peanut and soybean are very low. 
The yields of these crops can
be increased at least two times if improved cultivation practices are put

into effect. 

The total area which is in need of rehabilitation consistslS1,700 hn located in Nilang, 
of about 

Blitar, Tulungagiin, Trenggalek, Kediri,NganjuIk, Jombang, i4jokerto and Pasuruan. The p':pularioon density of
these subwatersheds is around 916 people per kin2.
 

The average annual rainfall is 2050 mm/year, of which about 80percent occurs during the rainy season between the months of December toMay. Consequently, only 20 percent occurs during the dry season period
between June-Moveber. The soils derived from limestone are shallow and are especially subject to erosion during the rainy season. 

I. f p. Rtterns. In the lower elevations (less than 600 iabove sea level), farmers usually grow upland rice or coni inrercropped

with cassava. 
Some farmers grow peanuts and soybean intercropped 
withcorn at the beginning of the rainy season. Sugarcane is grown in the
southern part of Malang 
 and corn is usually intercropped with youngsugarcane. 
At higher elevations, vegetable crops like garlic, leaf-onion
potato, cabbages and sweet potato are grown. 
 Corn may be intercropped

with onions and carrots or sometimes with s;we!et potatoes.
 

2. Varieties of Food Cro s. 
Local varieties are used almost
exclusively for upland rice, cassava and legmies. Improved varieties ofcorn that are resistant to downy mildew are used except were early

maturity is required. 
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3. Perennial CropS. These crops are especially iniortant in ti3 
wate rshed especially to provide food stability for man and animal. 

4. Livestock. 
Large ruminant as well as small ruminants are
 
important.
 

S. Crop Yields. Tlhe demonstration plot of 20 hectares located -in 
Desa Nurworejo, Kecamatan Donomuluyo, Malang, had a good impact on 
neighbouring areas. iring the second and third years, the area benJh 
terraced covered around 75 hectares, The farmers' cropping pattern 
before the demonstration plot was, in existence consisted of corn 
intercropped with cassava. Rice was not grown because the farmers were 
not able to get good yields. Table 8 shows the cropping patterns and the 
yields for crops before and after the project started. Fertilizer had 
been applied on the demplot nt the rate of 200 kg urea, 100 kg TSP and 4 
ton of stable manure/eha. he farmers' plots usually received only about
 
4 tons of stable manure and 50 kg urea and 75 kg TSP/ha.
 

The yield perfonnances from these plots are not yet up to potential.
 
Yet the famers are happy and indicate they will continue to follow the
 
introduced cropping pattern.
 

General Discussion 

Rainfall. The rainfall data in Figures 7, 8 and 9 show differenccs
 
in total and distribution of rainfall from collection stations near or in
 
the target areas. 
 Itwould be useful to have som! data on rainfal.]
 
intensities, It would also be usefui to have data for a shorterti:e 
interval (daijy every five days) that rainfallor so some probabiliti-s 
could be developed, particularly Eor the beginning and ending of the 
rainy season. This would be useful for planning purposes but probably 
not so useful to fanrier.. '1te events in any one year that the farmer (or 
researcher) observes taking piace at the appropriate time of the year 
gives a better guide for time to plant (or not to plant) than long temrn 
weather dat.a. Farmers through their collective wisdom can do this q.ite 

well. 

-*1
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Table 8. Average yields of corn, rice peanuts and cassava before and aftei
 
establisLment of the demplot.
 

Cropping, Pattern Before DenMlot Ater pot 
Ton/ha Ton/ia 

Upland rice + no rice crop 1.72 
Corm / 
Cassava / 

1.27 
2.O1 

1.70 
5.10 

Peanut no peanut 0.73 

Source: Brantas River Project. 
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Cropping Patterns. The cropping patterns that accompany the risnifall 
distribution data are considered to be reasonable approximations of
 
existing fanners' cropping patterns in the areas visited. Contrary to
 
comionly expressed opinion, new cropping patterns are not usually imposed 
or farmers from som.: boreaucratic body in Bogor but are si.nply 
modifications (hopefully improvements) of existing patterns. Usually the 
options for crops are not as great as one would suspect. There are 
certain basic food crops that predominate - rice (upland and lowland), 
corn, cassava and legumes (mungbean, peanut, soybean and cowpea). 
Farmers prefer rice if they can perceivc any r 'asonable lielihcod of 
success. Corn Is usually a crop that is intercropped into upland rice. 
Cassava is added to insure fod production and more efficient use of 
turn-around time and the dry season. Legumes for the most part are grown 
after the rice but are also grown for seed for the milain season (dry 
season) at the beginning of the rainy season. There are additions and 
exceptions depending on farmers' preference and experience. Farmers on 
Java are basically food crop oriented and will grow fooxd crops where 
other commiodities, perhaps, should be grown. If tree crops or other 
nonfood crops are grown exclusively, we. are usually dealing with an 
absentee land owner or a relatively wealthy farmer. 

Land Resources. The soils vary considerably among the sites 
visited. There is a need to better understand the soils, not from an 
intellectual. but from a practical point of vi.ew. We need to delineate
 
anong areas that can only be preserved for perpetuity by forests and 
those that may be stabilized and used for other kinds of agricultural 
enterprises including food crop production. -Depth ard nature of the .soil 
and steepness of slope are major determinants for selecting agricultural 
enterprises within a site area. Ihese c(bined tith rai-itfall 
characteristics are the major determining factors that must be assessed
 
and quantified to varyinkc degrees. Forttma-ely, we usually have the 
farmers' experiences to fall back upon. What h.- is doing provides a good 
example of what can be done. The slope of 50 percent above which only 

perennial crops should be grown may be an arbitrary figure, but it
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represents a
base around which more precision may be developed. Even in 
areas where the average slope exceeds 50 percent, there are places (top 
of hill) where the land may be stable and suitable for food crops 
production. 

Detailed land use and soil maps are not really very useful for on
 
site decision making even if they become available within the next ten
 
years. 
 Like weather maps, they may be used for broad scale description
 
purposes. Air photos and on site evaluations of soil texture (the feel
 
method), structure and fertility are most important. These evaluations
 
which can be made by competent soil scientists coupled with on si'l
 
evidence represent information that can be most useful for det erniining
 
soil conservation strategies and farming systents. 
 These evaluation can
 
be usefully inscribed on aereal photos for on site use. Until more
 
complete soil surveys are completed, systematic but simple procedures
 
need to be developed to provide guidance.
 

Socio Economic. Biological scientists have been criticized, perhaps
 
rightfully, of ignoring the need for simple economic evaluations of their
 
technology.. This results from the crphasis incolleges and imiversities
 
and even research irtstitutes on discipline and commodity research. 
 In
 
sinall fara situations, this problem isexacerbated by farmers' decisions
 
and practices which do not lend themselves to standard economic
 
evaluations. 
Mixed faming systems that include animals are especially
 
difficult to evaluate from a strict crcxTodity point of view.
 
Consequently, it is important to know why farmers do what they do. 
But
 
there can be a tendency to over-emphasize this while not fully
 
appreciating the need for the studies in the first place. 
For the most 
part, simple agro--economic profiles on the site areas will tell u3 the 
kinds of informaticl needed for faming systems design and evaluation.
 

These can be followed by more indepth studies on spccial issues that
 
arise. Broad based and detailed socio economic studies infarming
 
systems research need to be avoided because the mass of data collected
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precludes rapid summary and write-ur, Consequpently, the report may be 
published after the on-site biological research,isfinished. 'Thein 
depth studies represent ideal theses projects for university students and
 
should be encouraged.
 

Inpractice, most of the production economics data have been
 
collected by the biological scientists because most agricultural
 
economists find this activity routine. 
But with mixed farming systems
 
research and evaluation, the job ismuch more complex and requires the
 
services of experieaced and technically sound economists. Since the
 
decision making processes are not simply economic, the term
 
socio-economist is used to describe what is needed. 
We must be able to
 
understand better the farmer's decision making processes, especially if
 
major clanges are contemplated for existing farming systems. 

Farnng S ,steuis Research and Develo ment
 

Farming systems are location and farmer specific. This is a wrarning 
to all who may wish to make general recommendations for tiew farming
 
systems technology or even describe existing systems. 
 But it is
 
incumbent upon governments to develop agricultural production, to imrovc 
the well being oE farmers and the general public and to conserve natural 
resources of future use. It is necessary to develop national programs
 
that many times appear autocratic and "top down". The technology may not 
help mrnmy farmers and even groups of farmers. But generally, these 
prograo~s are evolutionary in their development and application. 
Specificity and applicability increase with experience and time and with 
feedback from farmers and program officers in the field. Consequently, 
constructive criticism can be useful if it isgiven through appropriate 
channels, 

The implementation programs ior upper watersheds are still in the 
developmental stages. Even the research base for technology is in the 
developmental phases wad is subject to continued testing and 
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reevaluation. The process is
never complete even though the ret-wn.s from
 
further research becomes less and less. 
With these reservations in mindl 
we would like to offer the following suggestions for fanaing) systems
 
research and development for upper watershed areas as a first
 
approximation. 
Where relevant,* we will use existing criteria for 
description.
 

Farming Systems Research Approach
 

Fatming systems research in Indonesia is carried out by a 
coordinated
 
group of scientists from various disciplines. It is interdisciplinary
 
and integrated with other government agencies and activities (extension
 
local government, irrigation and national production programs). 
 It is
 
focused upon specific target areas and limited in scope to make more
 
efficient use of research staff and funds. 
 Indonesia has developed
 
methodology and staff sufficiently strong to continue this research. But
 
special efforts are needed to stabilize the gains that have been made
 
through longer term research projects, particularty in the upper
 
watershed areas. 
Although production of food crops sufficient for
 
subsistance.has been and will continue to be the first step in the
 
development of farming systems for Indonesian small farm operatiois,
 
greater effort will be made to study and improve all production aspects
 
of the operation from soil conservation to marketing.
 

Partition 
g of the Target Area*. A watershed is not a homogenous 
area. For research and development purpose some delineation of relevant
 
climatic and physical features must be made. 
The following is an example
 
of factors to be considered that affect land management.
 

From a national point of view, we would look on the upper watersheds
 
collectively as a target area and each watersbkx 
 as a site. But for
those working only on watersheds, each specif i.watershed may be

considered a target area.
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Hunid areas (9 months 7 200 mm and 3 months k 100 mm) 

> 	 50 slope 

Deep soil (volcanic origin)
 

Shallow soil (rock and parent material exposed on terracing) 

< 50% slope 
Deep soil (volcanic origin) 

Shallow soil (rock and parent material exposed on terraciTn) 

1roiLht prone areas (6 months > 200 mm and 3 months ± 100 m) 

> 50% slope 

Deep soil (volcanic origin) 

Shallow soil (rock and parent material exposed on terracing) 

50% slope
 

Deep soil (volcanic origin)
 

Shallow soil (rock and parent material exposed on terracing)
 

Dry 	areas (3-4 mouths > 200 and 3 months + an)ra 	 I00 

50% 	slope
 

Deep soil (volcanic origin)
 

Shallow soil (rock and parent material exposed on terracing) 

50% 	slope
 

Deep soil (volcanic origin)
 

Shallow soil (rock and parent material exposed on terracing)
 

Each of the above vary according to other easily delineated criteria 

which directly effect croppiig patterns such as soil texture and plH and 

length of slope. For a socio-economic delineation, the most important 

criteria relate to:
 



. Land ownership 
* Distance from market facilities
 

* Farm size
 

PPopulation pressure 

Farming Systems Component Technology. Technology coming from 
existing research institutions may not be directly supportive for the
 
special needs of farming systems development in tpper watershed ait.as.
 
On the other hand, on site facining systems research may 
 be constrained by
insufficiently trained personnel and lack of control of land for field 
research. 
To provide continued back up support, it is necessary to fine
 
tune existing technology and provide a place for more relevant training. 
A Field Laboratory is needed to facilitate these activities. These
 
facilities would be located in areas representative of the major 
watersheds in selected agro climatic environments. Three such
 
laboratories should be sufficient for Java conditions. There must be a
 
careful balance 
among availability of staff and funds and research need. 
The primary objective would be as follows:
 

to provide a central location for more efficient collection,
evaluation and transfer of appropriate component technology;
 

to provide an opportunity to conduct long term experimunts forfood crops, perennial crops, animal husbandry, water control,fertilizer efficiency, crop residue management and stability andsustainability of different Farming systems and land magement; 

to provide an environment for conducting interdisciplinary
farming systems research before technology is transferred to 
farmers;
 

to provide a facility and staff for training of extension and 
research personnel. 

On Site Faming Systems Research. There is
a need to continue and
 
Intensify on-farm research. The technology coming from existing research 
centers and institutes provides a technology base. But this base needs 
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modifications and application not only in the Field Laboratory but un.der
 
farmers' conditions. 
The Agency for Agricultural Research and
 
Development (AARD), through the Central Research Institute for Food
 
Crops, has developed methodology for doing this. Cropping and Farming
 
Systems Research has been ca-'ied out under farmers' conditions in :jre 
than 20 locations on Sumatra, Java, Sulawesi and Nusa Tenggara Timur (see 
references). 

Recomendations
 

I. Based on existing methodology for farming systems research and
 
development, it Is important that project personnel 
ianderstand the
 
sequence of research and development phases and that the'y carry out
 
their activities accordingly. Figures 1 'nd 2.
 

2. Research and development activities must be truly interdisciplinary
 
and integrated with other appropriate government agencies - this
 
includes everything from site selection to implementation. Figures 3
 
and 4.
 

3. 	It is imperative that some form of national, coordination be
 
established to insure institutional support and prevent excessive
 
dqlication of effort. Figure S.
 

4, 	Develop Farmii 
Systems Field Laboratories for representative
 
agro-climatic and socio-economic regions within the upper watersheds
 
in Java in which longer term and more comprehensive interdisciplinary
 
component tec.nologies may be developed. 'lhese facilities wuuld also
 
serve as training centers for extension specialists and firming
 
systems site researchers. Figure 6.
 

S. 	Expand and strengthen on-site farming systems research. 
Figure 6.
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Chapter 1. The Framework for "Conservation - Style" Land Use
 

.1. The stratqjies of planning conservation
 

I.E 1.Using limited resources
 

There are never enough resources or manpower and finance to
 
do as much as one would wish, and this applies to soil and water
 
conservation. To deploy the limited resources to best advantage requires
 

a careful definition of the target-problem. Is erosion a problent of
 
upstream loss or crop production? Or is the rain problem downstream
 

delivery of silt?
 

This issue must be resolved, because the two problems call
 

for different solutions. Loss of productivity reqijires a program
 
directed towards preserving or improving the best land. To reduce
 

sedimentation into reservoirs calls for reclamation of the worst 
 land.
 

1.1.2. Treating critical areas
 

Similarly, if the Regreening program is to be directed
 
towards "criiical" areas, these should be defined accurately. Is an area
 
critical because of presenL on-site upstream erosion? Or because of
 
off-site downstream siltation ? Or because previous erosion has lec to
 
degradation of the soil and poverty among the people ? Again, this issue
 
needs to be thought through because it determines the strategy of the
 

conservation plan. Impoverished areas call for a program with social
 

benefits and an investment which will show poor economic returns, whereas
 
the program of bench terracing plus iimproved production will show a much
 

better return.
 

1.1.3. Planning and Land ownership
 

The duties and responsibilities of the Ministries of
 
Agriculture arid of Forestry are heavily influenced by the legal status of
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the land, i.e., Government forests are 
solely the responsibility of
 
Forestry. However, this is a
rot sound basis for separating the planning 
of watershed improvements, even 
if the 'and use corresponded with the
 
legal status. 
 In fact this is not the case. What is notionally forest
 
land has been, with varying degrees of legality, invaded and taken over
 
for agricultural use. Planning soil 
and water conservation must be based
 
on what is happening, not on what is supposed to happen.
 

1.1.4. The scale of planning 

At the watershed level, planning calls for the integration of 
many disciplines and departments. At the sub-watershed leve'l, it is 
likely that some aspects will not be relevant, for instance large storage 
reservoirs or major flood control works. 
 But down at Lhe level where
 
soil and w.aiter conservation practices are put on the ground, what is 
required is less concern 
about plans and planning, and more concern with 
the capacity to make thinigs happen, which means more emphasis on 
delivering services and line departments, with less emphasis on planning
 
agencies.
 

1.1.5. Planninu, Implementation, Monitoring 

It 
seems to be an drticle of faith that planning must be kept
 
separate from implementation and monitoring separate from both. 
 I see no
 
justification for this and suggest the opposite. 
Planners should also
 
have responsibility for making their plans work, 
otherwise there is no 
real accountability and no opportunity to modify the plan during 
implementation. My definition o" planning is that it consists of 5 
steps, which are:
 

1. Collecting the necessary facts
 

2. Analysing the facts
 

3, Making decisions 

4. Carrying out decisions
 

5. Assessing the results
 

A.. 
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In planning agricuitural development, the first step of
collecting the informatino 
 about the land is to carry out. surveys and
measure the soil properties. 
Next the data issorted and analyzed into
soil codes and capabijit, classes which are like a 
filing system for the
data. 
When the land has been investigated and classified, the
alternatives can be weighed up and the decisions made. 
Then comes the
fourth step of carrying out the plan, and finally assessing the result to
see if the objective has in fact been achieved. 
Governments seem
Particularly liable to forget that carrying out the plan does not
automatically mean achieving the objective. 
 The last stage of evaluation
is as vital as 
any other, for there may have been some unknown factor
 
which has prevented the plan from working.
 

1.1.6. The time-scale and who pays ?
 

The time-scale of soil conservation is longer than that of
the peasant farmer. The man with a hungry family is so concerned withthe problems of this week, this month, or at the most until the next
harvest, that he ,.as ro time to worry ab.,t how much soil will be left in
five years' time. 
Also it is unreasonable to expect the peasant farmer
to pay now for preserving the land for posterity. 
It is a luxury he
 
cannot afford.
 

The question of who should pay for soil conservation is
difficult. One argument is that it is in the interests of the whole State
or Nation to conserve the land resource; therefore the State should pay
the cost. 
 The counter argument is that it is unjust to make the city
dweller or industrialist pay for improving the lot of the farmer. 
A

compromiise between these extremes is required.
 

1.2. Land suitability classificati on asa base forp
I annin
 

1.2.1. Purpose of land classification
 

Land classification is 
a technique which makes itpossible to
determine the most appropriate use for any area of land. 
 There is no
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such thing as an all-purpose land-classification system. Land
 
classification only makes sense when it is directed towards a particular
 
purpose, and the more accurately that purpose is defined the more useful
 
will the classification be. 
 For example, land could be classified
 
according to its suitability for irrigation, or its suitability for a
 
particular crop.
 

1.2.2. Specification of Land Classification systems
 

The test of a good system is that itmust be able to start
 
with the measured facts and from this tell 
us which class to put it in.
 
This requires clear rules, and any person using the systen, should get the
 
samne 
result. Too often, a classification consists of a list of the
 
properties found in each class without explaining what to do with a set
 
of data which does not fit exactly into any of the categories. Personal
 
interpretation may be admissible for surveys when all 
the field surveyors
 
are highly trained and experienced and would all arrive at the same
 
answer. 
 But in countries looking for rapid agricultural development,
 
what is needed is to cut out all personal or subjective judgements and
 
provide a 
set of clear rules that anybody can understand and follow and
 
get the same answer. 

1.2.3. Land Suitability Classification
 

Inmost developing countries, t:,e purpose of land
 
classification is influenced by two factors. 
 First, the desired
 
objective is 
to achieve the maximum possible agricultural production, and
 
this means using the land as intensively as possible. Second, most
 
developing countries are in geographical and climatic situations where
 
soil erosion is a 
ma1or problem, and development has to be achieved 
without increasing th,, risk of erosion. Classifications have been 
developed for this situation and are called Land Capability Classifica
tion. 
The name is not the most appropriate because "capability" is often
 
confused with "suitability" and the name does not explain the very clear 
objective, which is to classify land according to itscapability for 
intensive agriculture without increasing, the risk of erosion.
 



There is 
no single universal Land Suitability Classification
 
system, for in every country or region there are different factors which
 
should be allowed for. 
 The soils and climate will vary and so will
 
social customs, land tenure, economics, and all of these may affect the
 
choice of the best land use. 

Land Suitability Classification is a tremendously valuable
 
tool 
in ldnd use planning for it ensures the logical and systematic

collection of data about the soil, and presents the results in a form 
most useful to the planner. Of course it is not the whole story of land
 
use  there are the economics, political and social spheres which must
 
also be investigated, but it does 
provide whac has been so 
badly needed
 
in the past - a logical method for decidinq ',he most appropriate 
agricultural use of land. 

1.2.4. Review of classification systems in Indonesia
 

There are at least nine classification systems proposed or 
in
 
use in Indonesia, including: 

I. Guidelines for land use in Transmigration areas. 
The criteria
 

are: 

- Land with a slope of less than 8% (flat to gently sloping)
 
for cultivation of food crops. 
 (Little or no erosion.)
 

-
 Land with a slope between 8% and 154, (gently sloping to
 
sloping) for perennial crops. (Erosion already exists here,
 
particularly on 
land with a long slope, but conservation
 
practices can prevent erosion.)
 

- Land with a slope of more than 15% (steep) for forestry, 
watershed, and wildlife reserves. 
 (Erosion is already
 
serious, requiring permanent plant covers.)
 

This is extensively used for semi-detailed mapping at 1:25,000 and
 

1:50,000.
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2. The Regreening program uses 50% as the dividing line between land 
suitable for food cropping with bench terracing, and steep land
 
suitable only for forestry.
 

3. The system proposed by Ross for identifying forest land which
 
could be released for agriculture, and that which should be
 
preserved forest, takes 30% 
as the dividing line.
 

4. A system which has 6 classes of agricultural -and up 
to 40% and a
 
minimum soil depth of 30 cm is proposed by the Provincial Service
 
of Land Use at Bandung.
 

5. A system which considers land tenure and available services and
 
is based on 
land value is also used by the Directorate Of Land
 
Use, Ministry of Home Affairs.
 

6. A suitability classification based on 
the FAO Framework of Land
 
Evaluation was used for the detailed reconnaissance study ,t

1:100,001 
of the Sekampung watershed in 
a joint study by the

Centre for Soil Research and the FAU project based at that Centre. 

7. The University of Gadjah Mada is presently developing a 
suitability classificati)n for working with the Ministry of
 
Public Works. (See Annex 2.)
 

8. The following system is proposed for use in the pilot wvatershed
 
of the Jogyakarta R) Project.
 

S2
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Table 

Elevation Gi'ound Slope
Present land use 	 Soil Oepth
..
 _ 
 .	 Treatment 
Oryland (tegal) all 40 all 	 Reforestat.ion/ 

Si lvi-pastureOryland (tegal) 
 500 15-40 
 all ReforestationI
 

Si lvi-pasztrre
Oryland (tegal) 
 500 15-40 
 30 Reforestation/
 

Si lvi-pasture 
Oryland 
 500 15-40 
 40 Bench terracing
 

(possibly irriqated)

Dryland 
 500 15 all Bench terrec ing 

(possibly irrigated) 
Home gardens all 
(pekarangan) 

all all Tree farminig irnpro
vement
 

9. Two other systems based on computerized data are thi proposed
 
"Land Resource Data Base for Indonesia" which will map at 
1:1
 
million for macro-planning, and LECS (Land Evaluation Computer
 
System) for semi-detailed and detailed reconnaissance surveys at
 
1:25,000 to 1:100,000, which are being developed by the Centre
 
for Soil Research in collaboration with FAO. 
A standard land
 
capability classification at reconnaissance level (1:250,00,0)

based on the modified eight classes system of the 
 . Soil
 
Conservation Service (U.S. SCS) is being refined usinq che FAO
 
Framework of Land Evaluation.
 

1.2.5. Other systems used world-wide
 

For dryland farming on moderate slopes, the eight-cl.iss
 
system originally developed by the United States Department of

Agriculture Soil Conservation Service will 
serve in most situations with
 
some modification for local conditions. 
 It meets all the requirements in
that it is simple, reliable, objective (i.e., 
based on measured factual
 
data) and it is easy to teach field staff how to use. 
 Regretably, it
 

7A
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has one feature which makes it unsuitable for Indonesia. It assumes that
 
there is sufficient gently sloping land available for crop production, so
 
that all land steeper than about 12 or 15% is set aside for non-arable 
use. It is not possible to extend this system to steeper land because
 
the conservation practices which it recommends are only usable on gentle
 
slopes.
 

When there is plenty of gently sloping land available for
 
agriculture, it is practical to itopose this restriction on the maximum, 
slopes which are considered suitable for cultivation. This is the
 
situation in the 'j,ited States and in other countries where it has been 
successfully applied - in Africa, Australia, and South America. But in
 
Java there is a different combination of circumstance!s - high poou3ation 
pressures so that every hectare has to oroduce food for a hungry pe.rson, 
no more undeveloped land, and plenty of labour. In this case, arable
 
farming can ahd should be extended to uitucn steeper slopes by the use of 
various forns of terfacing. A capability classification for this
 
situation has been developed. This is usually known as the Sneng
 
classification after the FAO expert who developed it after riany years of
 
experience of" practical soil conservation in the humid tropics. The 
system has been sVcc'-ssfL ly used in Taiwan, Thailand ard Jamaica under 
conditions very slrmi..,r to those -f Java. 

1.2.6. Recormended system for Iodonesia 

I suggest that the Sheng system shown in the following table 
should be used as the starting point for discussions among appropriate
 
Indonesian specialists to determine whether it needs any modifications in
 
order to be suitable for Indonesia.
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Table 2. The Sheng classification system
 

Minimum
Land Range of Slope soil 
 Conservation 
 Maximum intensity
Class Degrees 2 depth Treatment 
 of Land-use
 
(mm)
 

1 0- 7 0-12 Any 0-20 Contour Any
 
cultivation
 

2-70 Channel Terraces Any
2 	 7-15 12-27 
 1000 Bench terraces Any
3 15-20 27-36 
 500 	 Step terraces or Close-cover crops
 
hillside ditches & semi-perennials
4 20-25 36-47 500 	 Step terraces ror Tree crops withi 
hillside ditches ground cover5 25-33 47-65 
 250 Orchard terraces or Tree crops with 
platfonns ground cover (no 

cultivat ion)
6 33 65 Any None Forest only 

The objectives are the same as those of the American system,
 
that is, to recommend the wost intensive and productive form of land use,
 
together with the appropriate conservation methods necessary to avoid
 
undue erosion. It suggests using non-food crops and tree crops on land
 
too steep for arable farming of food crops. 
 The two main considerations
 
which determine what type of terracing is most suitable are the slope of
 
the land and the depth of the soil, which are inter-related.
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In this capability classification scheme, all of the four
 
classes of arable iand of the SCS system are 
included together in Class
 
1, with the assumption that It will be possible to control erosion by the
 
application of conventional conservation measures 
such as diversion
 
drains, graded channel terraces, and grassed waterways.
 

1.3. 
 Strategies for putting soil conservation on the ground
 

1.3.1. The alternatives
 

The development of technical solutions 
is only pa.-t of solving
 
the erosion problem. 
It is also necessary to apply the solutions on the
 
ground. There are several approaches to achieving this objective:
 

a. The concept that soil conservation is such a 'good thing'
 
that it is only necessary to show the people what to do and
 
they will 
start to do it. In this scenario, once the
 
technical knowledge is available, all that is required is
 
education and extension.
 

b. Another approach is 
to use financial incentives to
 
encourage the implementation of conservation works by the
 
government paying a substantial part of the cost of the
 
works and the rest being a charge to the landowner.
 

c. The third possibility is 
to use coercion. This may raige
 
from low-key pressure, a kind of moral blackmail 
to make
 
people feel bad ifthey do not conform, to the outright
 
enforcement of legislation,,
 

Various combinations of these three elements are possible. 
In
 
the U.S. itis 
common to refer to "the green ticket strategy", which is a
 
combination of the first two approaches, and the "red ticket strategy"
 
which is the third approach, possibly with an element of financial
 
assistance to make the pressure more acceptable.
 



1.3.2. Legislation
 

The question is 'should government try to enforce its
 
policies for land use by legislation?' It Is 
a tempting thought. After

all, surely the'expert must know best what is best for the country.

However, the record suggests that legislation cannot provide the solution
 
for two reasons. 
 First, it Is morally wrong to force on the populace

theories and practices unless their validity has been established beyond

question. But more importantly, the fact is that legislation does riot
 
work,
 

In the old days of colonialism the approach 'the Government
 
knows what's best for you' worked to some extent, InBritish territories
 
inAfrica, a great deal of practical field conservation work was carried
 
out, two examples being Kenya and Malawi. 
 With independence, two
 
possibilities arose. 
 One was that the newly-independent government would
 
discard conservation control as part of the process of throwing off
 
colonial impositions. Alternatively, the government might say 'now that
 
the land is really ours we will look after it', 
and increase the
 
conservation effort. 
 In practice, neither has happened 
- the concept of
 
regulation and control remains, but ithas no truth.
 

Some countries have quite sweeping powers to control land use
and enforce soil conservation practices, but in every case it has been
 
possible to pass the legislation because there is 
a widespread acceptance

that the misuse of land is 
an offence against society and socially

unacceptable. 
When this approach to land use has been accepted by the
 
community as a whole it is 
not necessary to invoke the legislation

because incurring the displeasure of the rest of the community is
a more
 
effective regulator of behaviour.
 

Soil conservation programmes can only be effective when they
 
are 
'moved from below', i.e., 
by full involvement of the rural
 
population. Programmes which are imposed 'from above' will not succeed
 
even if they are technically correct.
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thar2. Soil Conservation Practices
 

This chapter concentrates on reviewing the alternatives, since
 
details and design procedures are fully documented in text books and
 
in-service design manuals.
 

2.1. Principles 

2.12I. 
 The attitude to soil conservation in Indonesia is focussed
 
too strongly on repairing the damage caused by erosion, instead of being
 
part of a constructive plan of improved land and water management. 
To
 
use an analogy  medical practice is concerned with both curative and
 
preventive medicine. 
Soil and water management should do the same.
 
Preventing the deterioration of good land is just as 
important as
 
reclaiming eroded land 
-
indeed with only limited manpower available it
 
could be argued that reclamation should only be tackled when there is 
a
 
problem of sediment in the rivers, and that most of the effort should go
 
towards preventive care of good land.
 

To pursue the medical analogy, the accepted wisdom on soil
 
conservation has locked into one particular cure, the major surgery of 
bench terracing, with little or no regard for the large range of less
 
dramatic alternatives outlined in this chapter.
 

2.1.2. Soil conservation can only be effective when it is part of a 
sensible approach to land use, i.e., using the land appropriately as
 
discussed in Chapter 1. It is unrealistic to see it as a crutch to prop
 
up a forn of land use which is inherently unstable, such as 
trying to
 
grow annual crops on steep slopes with shallow soils.
 

2.1.3. The over-emphasis on the mechanical side of 
buildinq
 
terraces and check dams increases the difficulty of getting across to
 
field advisers and farmers the idea of controlling erosion through good
 
farming practice.
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2.2. Reclamation of eroded land
 

Unfortunately, during my field visit this trip, I did not see 

examples of the reclamation of badly eroded land. 

any
 

On previous visits,
 
the impression was that there was more emphasis on mechanical measures,
 
dams and earth-moving, than on achieving control through vegetation. 
Land which is badly eroded goes into a downward spiral of poor soil
 
moisture, leads to poor, vegetation, leads to poor moisture and so on.
 
The trick is to discover a point at which the cycle can be broken. 
 It
 
migit be to improve the isifiltration by scarifying the surface. or
 
improving the vegetation by fertiliser or introducing a new species or
 
variety.
 

2.3. Conservation practices on arable land
 

?.3.1. Biological methods
 

There is a strong correlation between erosion control and
 
profitable crop production. 
The essence of crop management for, erosion
 
control is to minimize splash erosion by providing as full protective
 
vegetative cover ac 
Dossible. 
 This means high plant density, vigorous,

healthy plants, and possibly surface mulching, interplanting of mixed
 
crops arid the whole array of practices for maximizing yield. 
The
 
research now being undertaken on these subjects must be seen as 
being
 
directly relevant to soil conservation.
 

2.3.2. Mechanical protection methods
 

The range of alternative mechanical protection measures
 
extends way beyond bench terracing, which is most suitable only for a
 
fairly narrow range of slopes. Relating them to categories of slope

which correspond with those of the proposed capability classification we
 
have:
 

Slope rangeO-2%. It should be possible to contain erosion without 
earth-moving works, with only contour planting and strip cropping.
 

TA 
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Slope 2-151. The classical 3 prong approach:
 

a. Diversion drains to interupt run-off from non-arable land
 

above the arable;
 
b. Graded channel terraces to handle run-off from the arable 

land; 
c. Water disposal channels, either grass-lined, or paved. 

Detailed design specifications are available for all conditions of
 
soil and clio.ate. This type of conservation practice is not used or,
 
needed much in Java, but it will be very important in the transmigration
 
areas 
in the other Islands. The technology must therefore be
 
understood. 
 It is thoroughly docuanented.
 

lope 1535%. Bench terraces are the preferred solution for this
 
range. Since they are presently put in 
on a rather casual basis, some
 
design details are given later in this chapter (2.3.3.).
 

Slope 35%-40%. Bench terraces are often used on these slopes, but
 
experience in'
FAO projects in Thailand, Jamaica and Indonesia suggests
 
that they are not economically viable and that annual cultivation should
 
be avoided if possible. The preferred solution is 
to use individual
 
terraces for, tree crops. 
Where subsistence fanning requires some food
 
crops, it should be on discontinuous terraces and combined with
 
establishing perennial crops which can eventually become sufficiently
 
productive to move away from annual 
cultivation on the terraces.
 

Slope 40%-50%. Bench terracing should not be used. 
Alternatives
 
are step-terraces, intermittant terraces (orchard terraces), 
or
 
interrupted terraces (plat forms). 
 These should be used for close-cover
 
perennial crops (tea, coffee, etc.) 
or tree crops (,ruit, nuts, spices).
 



- 15, 

Slope 50%-60%. The same physical treatment as the orevious group,
 
but only tree crops on the.terraces plus a plan1td cover crop on the land
 
between (i.e., there is no cultivation).
 

Above 60%.(about 3001 the land should be used only for commerical'
 
forest plantations or production forest.
 

Note that the above slope ranges will vary in different situatioos
 
of soil and rainfall. The slopes are shown in percentages, not degrees,
 
because that practice seems to be most common in Indonesia.
 

2.3.3. Design details of bench terracing
 

The accepted design for bench terracing derives almost
 
entirely from the FAO Solo experience - nothing important has been added
 
since, nor taken away. Fortunately that base is very sound, but there is
 
a problem. Because it was so successful, it has been applied everywhere
 
without any serious attempt to look for local variations. On deep,
 
well-structured soils with high infilet-tion rates and large moisture
 
storage capacity in the profile, itmay be better to have no back-slope,
 
and no lateral slope so that run-off is redticed to the point where
 
waterways are not required.
 

Waterways are an expensive part of the system which need
 
regular maintenance. Farmers usually prefer to do without them. 
The
 
experience at CIGARU, where waterways are not used and not missed, proves
 
this point. 
I do not think that there would have been a problem if
 
waterways had been left out of the Panawangan demonstration area.
 

Conversely, on soils of shallow depth in higo rainfall areas,
 
the run-off from bench terraces may be greater than the standard system
 
can handle. In such cases, if the land cannot be put under a better form
 
of land use (such as tree crops), then a more sophisticated and expensive
 
type of drop structure will be required in the waterways. Possibilities
 
would include the use of cemented masonry or pre-fabricated concrete
 

panels.
 



Tii2 main 'xcint "s tlai h. psl!.ilil , have not been 
adequately explored. 
 4t is a great :4 -ppoinr.me,.t that the excellent
 
foundation established at Solo has not 
ueen ,,,1proved on.
 

The spacing of bench terraces appears 
to be rather hit and
 
miss or 
trial and error, when there Is
a simple formula available:
 

The vertical interval 
is calculateO from
 

SX WVI (meters)

100-SU
 

where S is the land slope MX) 
W is the bench width (meters) 
U is the slope of the riser, expressed as the ratio of 

horizontal distance to vertical rise. 

A rough and ready approach used in Yogya is VI 
- 0.25 m up to 5%,
 
0.75 m up to 17% 
and 1.25 m up to 40%.
 

Even if the risers are planted to grass which can be utilized
 
for livestock, the farmer still 
sees them as an undesirable loss of
 
cultivated land. 
Tests should therefore be made on 
how steep risers can
 
remain stable under different conditions of soil type, rainfall, and
 
height of the riser. 
 This kind of work is very suitable for graduate
 
students' theses.
 

The cross-sectional area of the excavation is an 
important

element of the cost of constructing bench terraces and is calculated from
 

WX Hr 
Cw
 

8
 

Where C is the cross-sectional area (m2 )
 

W is the bench width (M)
 
Hr is the height of the riser (m) and is the vertical
 

interval plus the change in elev&tion across the
 
terrace if there is a reverse slope.
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The maximum width of terrace is rather more complicated since
it depends on the land slope, the depth of soil, and the slope of the
 
riser.
 

The equation is
 

1002 + S2 100-SU 
W -2d
 

100 
 S
Where W 
 is the width of terrace
 
d 
 is the soil depth (measured at right-angles to the slopes)
 
S&U as before.
 

A graphical solution of this equation is shown on 
page 18.
 

A commonly expressed fallacy is that the constructon of bench
 
terraces will always reduce fertility because the top soil 
is buried
 
during the excavation process, and stockpiling the topsoil to put back
later is 
too laborious. 
Th's can be largeiy eliminated by making the
 
terraces from the bottom up. 
 The lcwest is built first (some topsoil is
buried) then the top soil from the next one up is thrown down, and so on

sequentially up the slope. 
 The lowest terrace, gets a double ration of

topsoil, and'the highest loses all the topsoil, but all those in between
 
should be as fertile as before.
 

2.4. Conservation on forest andgrazinj and
 

There are two technical points to be made on this topic. 
First
 
there is a widespread fallacy that forests always reduce or prevent

erosion. 
There is ample experimental evidence to prove that this is rot
the case, and one only has to look at the severe erosion under Pinus
 
mercusii in Kali Tapan in the Solo watershed to understand that Indonesia
 
is no exception. 
Of course, a forest with crown cover, understory, and

forest litter on the surface will have little run-off and negligible

erosion. 
But a pure-stand plantation with no understory and no surface

litter can be more damaging than if the forest were not there. 
 The
 
reason is that once the canopy is saturated, the throughfall hits the
 
ground surface in the form of large drops which, if the canopy is high,

will be travelling at terminal velocity. 
The kinetic energy and hence
 
the erosive power of the rain at the soil surface can be greater than
 
outside Lhe forest.
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for diagram
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The all important factor in reducing erosion is to achieve a good 
protective cover, and there are 
sometimes more effective or more
 
remunerative ways of achieving this than by planting trees.
 

There may occasionally be a place for some mechanical protecLion.
 
such as contour furrows, during the establishment of forest, but the
 
result can usually be achieved in the humid tropics by biological
 

practices.
 

2.5. Conservation on non-agriculturdl land
 

In Java, by far the most serious cause of erosion from
 
non-agricultural 
land is roads. Rural roads are usually steep and
 
unpaved. 
Highways leave large areas of steep enbankments. It is
 
encouraging that the highways department is aware of the problenm and is 
taking some action. 
But the technique used on the Jakarta-Bogor highway
 
could be greatly improved. The present system is to plant in square
 
blocks with open drains downslope every few meters, using only one
 
species. It would be no more trouble to plant a 
mixture of grasses and
 
creeping leguines such as 
Centrosema, Pueraria, and Calopogonium. Also
 
planting on the contour without the down drains would reduce the risk of
 
rill erosion taking place before the cover is established. Again, it is
 
just a question of making use of well-known and tested practices.
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C e . Water Conservation Practices
 

3.1. Soil moisture management 

The tendency is for bench terraces in P3RPOAS projects to be 
seen
 
only as soil conservation measures, whereas they should be considered
 
also as tools for water management. If rainfall is likely to be 5reater
 
than the crop needs and the soil can store, than we can use the terraces 
to encourage run-off (as in the present scheme of 1% back slope andi 0.l% 
longitudinal slope leading to waterways). 
 In other situations it is 
possible to go for maximizing the infiltration in order to maximize the 
stored moisture available for cropping. 
This would mean flat terraces
 
with an outer lip, and probably the use of mulching to promote
 
infiltration. 
This method was seen to be working at the CIGARU site, and
 
should be investigated in othar situations.
 

The other aspect of water management is when we want to improve
 
infiltration as part of the reclamation of eroded land. 
Getting more
 
moisture into the soil profile is often the best way to crack this
 
problem. 
Some good work was done in Kali Wader in the early days of the
 
Solo project using surface scarifying and surface bonding to help
 
establish vegetation. More studies of that nature are required. 

3.2. Manement of run-off
 

The Citanduy II Erosion Control Measures Planning Report (October
 
1982) correctly identifies upland irrigation channels as a problem area
 
because at times of heavy rain they becone the main route for surface 
run off. Within the project, the plan is to put in suitable drop 
structures, but outside the project this is likely to fall into the
 
no-man's land between the various line ministries.
 

e6< 
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3.3. Check dams
 

On the whole, good progress in constructing check dams was seen 
in
 
all the projects visited. 
 The use of standardised designs has made it
 
possible to build them quickly and in large numbers. 
 The disadvantage is
 
that there is no flexibility; or perhaps it is the lack of people with
 
sufficient experience and authority to make technical decisions, 
 The
 
result is that the dams are sometimes overdesigned and not always in the
 
best place. 
 The long term answer to this is 
to improve the tcchnical
 
competence of the men 
in the field who decide where the dam should go and
 
how big it should be. 
 (Iwas never able to discover exactly who has this
 
responsibility.) 
 In the short term, the solution is for the watershed
 
projects to make use of the country-wide network of engineers of the
 
Ministry of Public Works, linking either with their subdistrict offices
 
under the Regional Public Works Engineer, or with tiie sub-project offices
 
of the line structure down from the Oirectorate of Rivers. 
 It should be
 
possible to arrive at an 
arrangement where these engineers provide advice
 
at the stage of site selection, then leave the construction to the
 
P3RPOAS as at prerent.
 

In general, the check dam program must be rated as one of the more
 
successful components of the Regreening programme.
 

fio 
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Chapter 4. Economics and Sustalnability of Conser.:tiun Practices
 

The Terms of Reference for the Soil and Water Specialist include "In
 
conjunction with the Team's agricultural economist, to assess the costs

of soil and water conservation tec'nology as 
presently applied --- ". I 
share the view of the economist that this would be a fruitless exercise
because cost/benefit analysis isnot an appropriate tool 
to apply to soil
 
conservation, any more than itcan be applied to education programs 
or
 
health improvement programs.
 

It is fairly easy to calculate the costs of soil conservati3n, more 
difficult to define the benefits, 
even more difficult to define the
 
benefits incash terms. 
 With some subjective guesswork one can make an
 
estimate of the cash value of increased production. With more dubious
 
calculations one can arrive at a 
value for not losing the soil.
 
Secondary benefits like job creation can be included, but at the end

there is no way of putting a cash value on improved quality of life which 
comes from better health, a
more balanced diet, or reduced drudgery.
 

This chapter will therefore list the available information but not 
attempt to assess it.
 

4.1. Cost/benefit of terracin.
 

4.1.1 
 The Solo project put considerabln effort into analyzing the
 
costs and benefits of its activities. For terracing, the project

Termination Report No.7 came up with the following:
 

Sloe Prof i tabiL y R e 

gentle 0 - 5% 25% to 701 
medium 5% - 30% 12% to 40% 
steep 30% - 501 5% to 26%
 
steep critically eroded land 
 0%
 

V,; 
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Bench terracing Kall Samin 19%
 

This data was reworked by Vincent inthe Viorld Bank pre-appraisal
 
Mission of 1978. His conclusion was that the break-even point between
 
accumulated project costs and accumulated post-development returns would 
occur at year 11 in a 10-year programme, and at year 9 in &n accumulated 
5-year programme. 
However this analysis included all the components, not 
just terracing. 

4.1.2 The Citanduy II project working paper C-5 gives the proposed
 
costs of new terracing as Rp 222,000/ha, and rehabilitation of terraces
 
Rp 120,000/ha. The implicit assumption is that initially the increased
 
benefits will not exceed the cost, so an element of subsidization is
 
essential, preferably in kind, e.g., provision of fertilizer.
 

4.1.3, A detailed analysis of cost and return for selected 
watershed demonstration farms was carried out in 1983 by Lucas & Barrau. 
This suggests an average (from four one-ha farms) of a net profit of
 
21.%, with an average investment cost of Rp.328,803. The suggestion is
 
that whilr an initial investment has to be injected, the investment is
 
well worthwhile, and the question is how best to make the initial
 
injection. This isconsidered inthe technical report of the
 
agricultural economiist. 

4.2. Cost/benefit of check dams 

One would expect this to be a subject of equal concern, but the only
 
data on the subject which was 
located is the Solo termination report No.7
 
which suggests that for proposed dams inKali Samin which could be used
 
for irrigation, the internal rate of return ranged from 13% to 48% with a 
mean of 26%. 
Since the life of most check dams is limited by the
 
sedimentation rate, there seems little point intrying to justify them on
 
the basis of increased returns from irrigation.
 

<, 4 
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4.3. Sustainability and Maintenance
 

The inherent disadvantage of all development through projects is
 
that there isa powerful thrust during the life of the project which is
 
difficult to sustain after the project has finished. 
 This isdiscussed
 
again inthe following chapter.
 

Interms of improved crop production, the essential assumption is
 
that the improvement, once generated, will continue because.itprovides a
 
better income. However it still requires that there must be a 
continued
 
supply of both the physical requirements like seed and fertilizer, and
 
the continued supply of extension advice.
 

Where physical works have been installed, the question iswill they
 
be adequately maintained. The projects visited sugoest that only those
 
items will be maintained which can be seen by the farmers to have , 
direct benefit. He ismaintaining the terrace risers because when they 
collapse he loses land, but I have still to see drop structures which
 
have been adequately maintained by the farmer's own direct effort. 
This
 
illustrates and emphasizes the point that it isonly sensible to put into
 
practice those things which the farmers can really identify with,
 

The comparison between Panawangan and Cigaru is relevant. 
Cigaru is
 
totally bottom-up development and things only happen when there isa real
 
felt need. They did not Feel a need for waterways in the bench terra-e
 
system so they are not used. 
 Panawangan decided that waterways were
 
necessary and paid for them to be built. 
 But the farmers were not
 
convinced so they are not maintained. 
 In this case itdoes not matter
 
much because the waterways do not seem to be important, but this
 
illustrates the point that maintenance has nothing to do with the actual
 
structure  itdepends on attitude.
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The discussion on whether, bamboo drops in waterways will last is

irrelevant. 
 If the farmers were convinced they were absolutely necessary

they would rebuild them every week if that was what was 
required. Using

masonry or concrete only extends the time before they will fail if 
not
 
maintainea.
 

My personal opinion is that Citanduy and Solo have a lot to learn 
from Cigaru.
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Chapter 5 Uelivery Systems
 

5.1. Oelivery through line departments or projects 

From the view of field staff, operating within a project structure 
was clearl, seen, to be a disadvantage. We were impressed by the
 
enthusiastic young men in both P30AS and P3RPOAS, but they certainly have
 
anxieties about long term ca.-eer prospects. 

From the view of the farmers, there appeared to be a sense of having

been abandoned inthe only case I 
saw where a busy project had
 
diminished, which is the aAO Solo project. One fariiier contrasted sadly 
the supply of fertilizer inthose days with the present. 
 He mav have
 
been completely non-typical, but that is the kind of situation likely to
 
occur. 
 Apart from delivery of physical inputs, there isthe question of
 
advice. 

The concentration of effort into Panawangan was enormous  two full
 
time expatriate specialists for two years plus strong local supporting
 
staff. 
That 'level of care and attention can never be provided on a long
 
term basis by a line Oepartment.
 

Ifprojects are seen as short-term concentrated attacks on a problem
 
to be solved by a one-shot solution like building a storage dam for
 
irrigation, then the job can probably be better done as a
Project.
 
Alternatively if a 
Project isseen as a one-shot demonstration for the 
line departments to follow, that also makes sense. 

The weakness of the present system Isthat projects are being used
 
as a substitute for efficient line departments. P30AS and P3RPrAS are
 
examples of this, and they tend to become institutionalized as
 
substitutes for a line department of soil and water management. Although
 
some projects may be seen as institution biilding (Yogya R-0 isan
 
example), others can be counter-productive by reducing the need for the
 
departments to improve their efficiency.
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I think it is significant that of all the watersheds we visited, 

every single one either has now, or has had, outside technical aid 

assistance - Citanduy, Cimanuk, Solo, Brantas, Jratunseluna, and 

Yogyakarta. The question for which I am still seeking an answer is how
 

much progress is being made in those which do not have this herA start?
 

5.2. Management on the basis of watershed or administrative rejonn 

Ideally, administrative regions would be based on topography so the 

difference would disappear, but that seldom happens inreal life. The 

present system is planning and coordination on the basis of watersheds, 

"one watershed - one plan", wliile the implementation is done through 

districts and subdistricts, and this seems to work reasonably well. 

felt that most of the problems of missing or non-effective cooperation 

were more due to people problems than to the system.
 

5.3. Subsidies and Incentives
 

The general principle of how to make soil conservation work was
 

discussed in section 1.3. Subsidies and incentives are an essential part
 

of the package. They are discussed in detail in the economists'
 

technical report, but in connection with the mechanics of soil and water
 

conservation, I feel a different approach is needed for constructiol and
 

improved farming.
 

To stimulate the construction of bench-terraces, a one-shot
 

incentive payment is necessary to achieve the desired rate of
 

adoptation; The Panawangan experience shows that payment in kind (free
 

or cheap seed, grass, fertilizers) is better than direct payment. 

The inputs for improved farming are different because they have to 

be sustained until the new farming system is financially viable and
 

self-generating. This suggests a suitable mix of price support for the 

products and subsidy on the inputs.
 

I 
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rnother option is 'cross-compliance', which means only giving a
 
particular type of support if there is compliance with unrelated
 
recommendations. 
 Inthis case, it could be price support only when bench
 
terracing is built and maintained. This sounds like a 
good bet, but it
 
iscurrently losing favour in the U.S. Soil Conservation Service so there
 
must be probem. Certainly itwould provide a
fertile field for graft,

and so should probably be ruled out on that score alone.
 

5.4. Delivery of materials
 

One fact which came through very clearly is that the machinery for
 
supplying the materials for improved farming is inadequate for the job.

There were constant stories of no seed, grass planting material missing
 
or too laLe, inadequate nurseries (even for trees). 
 Itwas suggested

that this has arisen because of the unexpected rate of adoption, but only
 
a very small percentage of ground has been brought in,so the machinery
 
for delivering certainly needs major overhaul.
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Chapter 6. Information Olffusion and Linkages
 

My base for writing this chapter is regrettably inadequate. There was
 
little opportunity to explore this topic during the field trip, and no
 
time to do it later.
 

6.1. Information exchange between Projects and P3DAS
 

Naturally there are close ties and good exchange of ideas and 
information between P30AS and the projects close to it. But P2()AS is 
supposed to have a national role, and I saw little evidence of exchange 
of information with more distant projects. I must confess that I found 
P3,)AS a great disappointment. I said in 1978 that they were coasting on
 
the momentum of the FAO project and I think that isstill the case.
 
Considering the large pool of highly trained specialists, the output of
 
information seems very small. I would have expected a flood of technical
 

reports, guidelines, and research notes to help and guide the projects.
 
If they exist, I did not see them.
 

6.2. Information exchange between Projects
 

Again, either I missed itor it is not there. There is a one- way
 
flow from Solo into all the other projects, but I felt that Jratunse!lma
 
was not very interested inwhat Citanduy was doing, and that Brantas also
 
had poor informnation exchange.
 

6.3. Exchange with Universities and Research Institutes
 

There are plenty of personal links, and some local institutional
 
links such as C.S.R. with Cimanuk, and Brawijaya University with the
 
Brantas project. Within Universities, the multi-disciplinary Environment
 

Centers play a useful role. But there is still room for better exchange
 
of ideas and information. An annual national 3-day seminar wuld improve
 
the information flow enormously.
 



- 30 

6.4. Information exchange with Government Agencies
 

The projects we visited were forced by the structure of project
 

management to be in contact with the relevant line departments. But the
 

line departments are in the not uncommon situation of totally inadequate
 

cross links at the level of miodle management. At senior level,
 

Ministers and OG's seem to coordinate, and down at the field level the
 

men on the ground are in contact. At the middle level, I felt that
 

sometimes when we met representatives of several line departments they
 

were seeing other for the first time In months, or years.
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Ciapter 7. Research Needs
 

7.1, 
The present data-base
 

A comprehensive list of all the past, present, and planned research
in the field of soil and water conservation in Indonesia would surprise
most people. 
A first attempt at such a listing is shown as Annex I and

contains thirteen entriem. 
There are certainly many more.
 

However the effort is widely dispersed at many sites and among many
agencies. 
Few of the people operating run-off plots knew who else was
dning similar work elsewhere. 
 It would be very useful to have an annual
national seminar managed Jointly by CSR in Bogor and DPMA in Bandung.
Having brought together the people who are active in this field of
research, one could then start filling another gap by setting un 
a
working party (preferably consisting of only one member) to analyse the
data-base, assess 
its reliability, and hence identify what needs to be
done. 
The writer carried out such an exercise in southern Africa many

years ago, and itwas felt to have been very constructive.
 

One reason why it is necessary to apply an 
independent critical
analysis to the presently available data is that there are good grounds
for questioning the reliability and accuracy. 
To give one example, the
original FAO Solo project produced data on the effect of terracing, and
published conclusions. 
The data was extensively reworked by Vincent
during the 1978 Bank mission, by the present author later in 1978, and
P30AS h've been manipulating it
ever since. There is 
no doubt that there
was a reouction ef run-off and sediment after the terracing programme,
but we still cannot determine how much this was the direct result of the
 programme, and how much due to variations in the rainfall.
 

Another difficulty is that of maintaining gauging stations in 
remote
locations. 
We saw many stations which were silted up, 
or in need of
maintenance, and the reliability of the data must be in doubt. 
 The data
from the Panawangan gauging weirs is 
a case in point. Having seen 
the
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weirs I would very much like to be able to analyse the results published
 

in Indonesia by IPNA.
 

The inadequacy of the present data-base is reflected by the fact
 

that nearly all the present and proposed projects contain an element of
 

research to fill the missing gap. Citanduy II is an example. I believe
 

this is helpful, but a poor option compared with a programme planned and
 

operated by professionals.
 

At the moment, the lack of a reliable data base is forcing the use 

of very second-best techniques, as illustrated by the following example 

from Citanduy II. 

The Citanduy II Erosion Control Measures Planning Report (October 

1982) attempts to predict peak rate of discharge, and volume of run-off, 

for two hypothetical watersheds of 250 ha, one in the Upper Cimuntur 

subwatershed, and one in the Upper Cikawung subwatershed, using the USDA 

SCS run-off curve method. 

The prediction for case one is that a 24-hour rainfall of 239 n~n 

will produce a maximum rate of discharge corresponding to 132 min/hr, and 

a total volume corresponding to 152mm. 

The prediction for case -two is that a 24-hour rain of 204 mm will 

produce a peak discharge corresponding to 150 mm/hr and a total volume 

corresponding to 144 mm. 

The USSCS ismost careful to emphazise that these design procedures 

for estimating run-off are applicable only to the United States, Puerto 

Rico, and the Virgin islands. I suggest firstly that it ismost unwise
 

to base any planning on the above estimates, and secondly that they are
 

likely to be in error by factors of the order of 100%.
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7.2. Basic long-term research 

Rainfall data isonly adequate in teris of total amount. 
Except
 
where more detailed records have been collected as part of erosion
 
research, e.g., by SRI, 
there is not enough data on intensity to predict
 
run-off and erosion.
 

Similarly, we need much more reliable data on run-off and soil
 
loss. 
 Present methods for sediment sampling are crude and unreliaole.
 
The programme of technical assistance inthis subject currently offered
 
by the Hydraulics Research Station should lead to improvements.
 

We also need some sound research on the effect of changes in land
 
use at the subwatershed scale. 
This is time consuming and expensive but
 
will have to be done, and done properly. Simple before and after trials
 
are of little value, although that was what was done in Solo, and isnow
 
being repeated at Jratunseluna. The problem isthat if a change is
 
recorded there isno way of telling how much of the change isdue to
 
variations in rainfall. Vincent points out that in the case of the Solo
 
data, the monthly run-off coefficients show greater variation within
 
treatments than between treatments. Modern experimental hydrology is a
 
highly developed science, and there is really no need to continue to use
 
the methods and concepts of twenty years ago.
 

7.3. Applied short-term adaptive research 

There are two aspects to this. First, when a 
good piece of
 
technology emerges, such as 
the Solo bench terracing, itneeds to be
 
tested indifferent conditions to see whether it should be adapted for
 
use in;.different soil,. or in a different rainfall.
 

The second aspect isthat things like bench terracing are not
 
applied in isolation. They are combined with other things like better
 
varieties with fertiliser, so they need to be tested inthat situation.
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Elsewhere in the report, the team strongly recommends that this
 
problem should be overcome by multi-disciplinary adaptive research on
 
field experimental stations set-up for this purpose.
 

7.4. Field trials
 

The field station still cannot research what will happen when the
 
individual peasant farmer applies the proposed research, so there has to
 
be another testing process actually on the farmer's land. Only then can
 
we determine whether he is able and willing to carry out the work, and
 
maintain the drop structures inthe waterways. To some extent this is
 
being done now in the Demplots and Trial Areas, but the middle stage of
 
adaptive research has been left out, so what is being tested inthe
 
demplots isnot necessarily the best method or the best variety of crop
 
for that particular field.
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EChapter 8. Training Needs and,.Opportuoit ies
 

Training will be covered more fully in the report of the Huqian
 

Resources group of the team, but some brief coniments on techniCal 

training in soil and water conservation are appropriate.
 

The training programme set out for the Yogyakarta RD project is a
 

good model (Working Paper C-1O). However, the plan propose5 that the
 

training courses in soil conservation should be run by the Forestry )iVG
 

for Regreening. I was not able to visit their training centres for
 

discussion with the field staff who have been trained. Having in 1978
 

taken part in a training course for the top managers of each of t,',e 35 

OAS's, I think there is a shortage of sound practical experience and that
 

the first requirement is to train the trainers.
 

The experience of P3DAS at Solo suggests to me that sending officers
 

to obtain higher degrees at overseas universities increases their
 

knowledge of theory and principles but has little impact on their
 

technical competence.
 

To increase the body of experience in soil and water conservation I
 

suggest two additional training activities.
 

8.1. Overseas visits
 

Indonesia needs to absorb more of the experience available in other
 

countries, and this could be achieved at two levels.
 

8.1.1 Policy makers (i.e., at the level of Uirector-General and
 

Director) should go and study good operational soil conservation
 

services. Countries I would suggest are the LISA dvid New South Wales to 

study the organizatinn and Malawi in Africa to ze technology appropriate
 

to Indbnesia.
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8.1.2. Graduate technJ:al officers, should study terracing and land
 
,se systems..in-Jam.aica, Thailand, the Philippines, and Malaysia, and if
 
possible, one of the Latin America countries such.as Brazil, Venezuela,
 
or Mexico.
 

8.2. Training course
 

A quick and effective boost could be provided by intensive in-house
 
short courses by teams of experienced expatriates, backed up by any local
 
staff who have the right level of experience. Several organizations
 
offer such courses, including my own base, the National College of
 
Agricultural Engineering.
 

Three successful examples that I have been personally involved with
 
are:
 

a) 	 A 4-man team did a 2-week crash course in Sri Lanka on soil
 
and wdter management for graduate officers of the Dept. of
 
Asrlculture.
 

b) 	 Another 4-man team did a 
3-week course in soil and water
 
management for 20 graduate engineers of the Irrigation
 
Division of Public Works Department of Iraq.
 

C) 	 A 5-week course on soil conservation was held at NEAE for 27
 
soil conservation officers from Kenya, Tanzania, and
 
Ethiopia, using 8 resident NEAE staff and 6 visiting
 

lecturers.
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Annex 1. Schedule of Known Runoff Plots and Stream Gauging Programs
 

A. Run-off Plots
 

1. Centre For Soil Research has small scale run-off and soil loss
 
plots on 5 sites inJav.3 and 2 in Sumatra. All include a bare
 
fallow treatment and crop treatments appropriate to each region.
 
The sites have varying length of record, some going back to a
 
Belgian technical assistance project in the 1970's.
 

2. Brawijaya University, acting as agent for the Kali Brantas
 
Project, has small plots on 2 sites inKali Konto, measuring
 
run-off and soil loss from potatoes and cabbage with and without
 
terracing.
 

3. The UNQP/FAO project at Solo had a considerable range of plots of
 
different sizes and different rainfall zones. 
 Recording was
 
maintained from about 1974 to 1976, and perhaps erratically since.
 

4. 	Citanduy II includes plans for run-off plots at several sites.
 

5. University of Gajah Mada (Dept. of soil Science) proposes to
 
establish plots shortly.
 

6. 	InCimanuk watershed, plots are installed at Campaga, and planned
 
for the trials areas at Cipulus, Haurgeulis, Wanahayu, and Ciela.
 

B. Stream gauging sites
 

1. The UNOP/FAO project at Solo operated seven gauging weirs
 
installed by a previous project and the program has been continued
 
and 	extended by P3DAS in the Solo Watershed.
 

2. 	Citanduy I installed 2 weirs at Panawangan and 2 at Karangpucung.
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3. Citanduy I1plans to install 6 more weirs.
 

4. Small watershed experiments were set up at Waspada in 1963 by whac
 
were at that time the Forest Research Institute, the Institute of
 
Hydraulic Engineering (now OPMA), and the Bureau of Land Use
 
Service (now Directorate of Land Use).
 

5. Stream gauging weirs are installed in Jratunseluna watershed, and
 
many other watersheds, where consulting engineers have been
 
working with the Ministry of Public Works, e.g., Citanduy,
 
Brantas, Cimanuk and Cisanggarung.
 

6. Presumably OPMA at Bandung operates its own network of gauging
 

sites.
 

7. The Hydraulic Research Institute (UK) isworking with the Brantas
 
Project on improved techniques for stream gauging and sediment
 
rating on the Brantas at Karang Kates reservoir, and Selorejo
 
reservoir.
 

C. 'SummarN
 

There are almost certainly many more plots and gauging stations in
 
addition to those listed. 
There should therefore be a good data base,
 
but infact it iswidely dispersed, much of the data isof unknown
 
(probanly low) reliability and accuracy, and much of the data has not
 
been analyzed. There is clearly an opportunity for a once.-only serious
 
compilation, study and analysis of all the available data inorder to
 
establish whdt steps are required to fill the gaps.
 

.373 
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Annex 2. Outline of First ApProximation of Land Suitability
 

Cl asslf.ication
 

Developed by epartment of Soil Science UGM 

1. Crops separately considered
 

l.1. Sawah rice (lowland or wetland rice)
 
1.2. Annual upland, including upland rice (gogo)
 
1.3. Grasses (pasture) 
1.4. Perennials (trees), subdivided into
 

1.4.1. Need a certain period of dry months 
(for instance
 
coffee)
 

1.4.2. Dry period not required (for instance tea)
 

2. Land criteria and parameters:
 

2.1. Climate
 

2.1.1. Mean annual rainfall (mr) 
2.1.2. 
Mean number of wet months (monthly rainfall over 200
 

mm)
 
2.1.3. 
Mean number of dry months (monthly rainfall below 100
 

mm)
 
2.1.4. 
 Mean annual air temperature (to accommodate highland
 

and lowland crops). Itmay be approximated using the 
generalized relationship of t = 26.3 - 0.6 h, where 
this. air temperature indegrees Celcius, and h is
 
altitude inhm (100a!).
 

,I
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2.2. Land surface features:
 

2.2.1. 	 Slope
 

2.2.2. 	 Incidence of floods or inundations
 

2.2.3. 	 Stoniness
 

2.2.4. 	D)nsity of termite mounds - commonly reflect effective 

soil depth for biological activities, and impose
 
hindrance to mechanized land clearing and soil
 

cultivation.
 

2.3. Soil morphology and physics:
 

2.3.1. 	 Predominant texture
 

2.3.2. 	 Predominant structure
 

2.3.3. 	 Consistence
 

2.3.4. 	Rockiness (degree and depth of concentration)
 

2.3.5. 	 Concretions, particularly lime, ironstone, manganese
 

(content and depth of concentration)
 

2.3.6. 	Effective depth and kind of limiting layer irn terms of 

manageability 

2.3.6.1. Manageable, for example ground water table, 

gley layer. 

2.3.6.2. Not manageable, for example solid rock, 

contrasting layer of coarse sand or stones. 

2.4. Soil chemistry:
 

2.4.1. pH in H20
 

2.4.?. pH in IN KCI or K2S0
4
 
2.4.3. 	 EC (salinity)
 

2.4.4. 	Gleyzation (depth and intensity)
 

2.4.5. 	 Mineralogy (mineral reserve)
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3. Principles of evaluation:
 

3.1. Compensatory relationship among land criteria. 
For ',nstance,
 
the combination of a coarser textured soil with a 
more humid
 
climate has the same rated value in 
terms of soil moisture
 
management as the combination of a finer textured soil with a
 
drier climate, provided that the other hydrological factors
 
are the same (slope, relief, field position, etc.).
 

3.2. Possibility of technological intervention. 
For instance, a
 
soil with a shallow effective depth limited by a manageable
 
limiting layer is rated 
figher than when the limiting layer is
 
not manageable.
 

3.3. Land is considered as a system, not as merely a 
grouping of
 
elements. 
This means that the value or quality of land-is
 
determined by the land comptnent which is the least responsive
 

to compensation.
 

3.4. 
The basis of reference is the empirical skill of the average
 
farmer in carrying out a sustainable process of production.
 
Lands that possess the qualities to interact profitably to
 
such a kind of skill are classified as currently suitable
 
(R). This means that the farmer on such land can be left
 
alone. 
This class of land has less than 10 percent of the
 
total number of diagnostic parameters outside the "normal"
 
range of workability according to the average farmer
 
Standard. If the land n~eds certain inputs which are
 
generally not applied or not known by the average farmer, it
 
iscalled conditionally suitable (TR). 
 This class iffurther
 
subdivided into three subclasses, according to the aniount and
 
variety of inputs required. The first subclass (TRI) 
has
 
10-20 percent of the total number of diagnostic parameters
 
outside the "normal" range of workability, while the subclass
 

TR2 has 20-50
 

.:,' ( t( 
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percent, and TR3 has more than 50 percent discrepancies from 

normality. If there it just one submarginal property which is 

beyond manipulation, the land goes into the unsuitable class
 

(TT). Ifmanipulation is possible but presently not feasible
 

inan economical sense, the land isclassified as reserved
 

land for eventual use inthe future (C).
 

4 	This classification system is intended for practical use with only a
 

minimum of laboratory support. For adequate reliability, the field
 

work can be done by surveyors with a limited knowledge about soil.
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Annex 3. Comments on Watershed Visited
 

3.1. CLtandu 

The two major projects are the Citanduy II run by P3RPOAS with USAIO
 
assistance and the Cigaru of PSLH - ITB. One small project working since
 
three years ago in Jagabaya (Lengkoig) is supported by Public Works with
 

the provision of one field extension worker.
 

Citanduy II and Cigaru use so-called model farms ('IF) as initial
 
points of implementation intended to become indue time central points, of
 
Impact to the surrounding farms. MFs are formed by grouping adjacent
 
farms into land parcels of about 10 ha each. In Jagabaya a piece of 
land has been allocated by the village for a "petak pengalaman" (exercise 
plot), where farmers observe and learn to master the skill. 

The MFs of Citandu~y II are patterned after the Penawangan System of 
Citanduy I stressing on cropping systems, but reinforced with a soil
 
conservation component that has been developed by the FAO Solo Project.
 

Grasses are included in the cropping pattern for fodder as well as for
 
the protection of terrace risers and lips. As livestock holding will be
 
encouraged by the availability of better quality fodder, the cropping
 
systems approach of Citanduy I ("Old Penawangan") has been advanced to a
 
farming systems approach in Citanduy II ("New Penawangan"). 

The technical approach of Cigaru is similar to that of Citanduy i,
 
except for the conmon waterways which are not included in the Jelivered
 
package of Cigaru. In Cigaru coconut husks are also used for the
 
protection of terrace risers, ditch banks and road cuts. 
 Its difference
 
with Citanduy II lays mainly inthe basic idea of generating
 

innovations. See table 1. The apparently adequate functioning of
 
terraces inCigaru suggests that waterways are not an essential component
 
of every soil conservation package, The need will be determined by a
 
number of physical factors, i.e., water intake rate (WIR) nf the site,
 
run
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off percentage, frequency of rainfall, etc. The advantage of waterways
 

depends on the effectiveness of the series of drop structures built along
 

their course. Drop structures which easily collapse make waterways
 

dangerous.
 

In the MF of Citanduy II, all drop structures are made of bamboo.
 

After one year at the most the bamboo stalks show advanced degree of
 

decomposition in need of replacement. The participating farmers are
 

either not aware of the problem, or they assume that maintenance Is the
 

responsibility of the project. Although this is only one bit of
 

evidence, it may raise some doubt about the effectiveness of MF or about
 

the real intention of the participating farmers. If this is true, then
 

the rate of replication today should be accepted with some reservation
 

about the full attainability inpost-project times.
 

In the Cigaru Area more positive results are evident as far as the
 

probability of replication is concerned. While in the MF soil moisture
 

management is done by mulching with rice straw, the farmers in the
 

expansion area modify it by making alternate furrows and ridges at the
 

otherwise smooth surface of the bench terraces. The furrows are meant to
 

collect rain water (increasing infiltration.) This shows that the
 

farmers have aeveloped in themselves a kind of innovative ability, which
 

is the key factor of adoption.
 

The apparently great success obtained by Citanduy II (avid also
 

Citanduy I) and Cigaru is to a substantial extent diie to favorable
 

climatic and soil conditions. The rainfall is rather well distributed,
 

and the soils are quite deep and have good hydrological properties
 

(infiltration, moisture retention, percolation.) Therefore, the results
 

are not likely to be the same in other less favorable settings. Inother
 

words, the rate of replication may decrease with the Increase in the
 

expansion area, as more diffPrent land conditions will be met.
 

The Jagabaya Project is better positioned as far as representation
 

of problem areas Isconcerned. The soils are inherently more susceptible
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to erosion and they are less fertile. 
Water infiltration into the
terraced soil is facilitated (thus runoff will be reduced) by digging a
few short broad furrows in the terrace surface' No waterways are
constructed and it seems that their absence do not weaken the

conservation ,measures. Thus, sone of the techniques applied are similarto Cigaru. 
Apparently the Jagabaya scheme is working notwithstanding

that the subsidy is limited to the provision of one field extension

worker only. 
Within three years the participation increases eight timesin terms of farmers (25 in the initiation year to 200) and five times in 
terms of area (10 ha in the initiation year to 50 ha).
 

Not all excessive water has to be drained away through back sloping
terraces and waterways. 
Part of it has to be retairi to recharge soil
moisture. 
Otherwise the success of erosion control will be set back
seriously by an 
induced water deficit in the crops.
 

3.2. .o_X_arta
 

The two projects in Jogyakarta are the "Bangun Desa" (B) of the
BAPPEOA operating with IBRO assistance, and the regreening of P3RPAS.
The BD covers many aspects of rural development with a strong component

of an integrated agricultural development in the uplands and hilly
areas. 
 The actions may imply more radical changes in farning systems.
The P3RP0AS focusses on the rehabilitation of critical lands. 
 The proper
refunctioning of these lands determined the aptitude of the whole 
watershed for habitation and productive use.
 

Although at the end the result may be 
 imilar in 
terms of improved
land capability and better living conditions, the framework of action of
the two projects is different. The 8) 
starts from the elemental parts
(farming systems) to be eventually integrated into the macro system of
watershed. 
 The P3RPOAS first defines the total needs of the watershed

for sustaining its production capacity and then 
traces the controlling

elements that have to be manipulated.
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Consequently, P3RPIAS is more concerned with land utilization types
 

(LUT), while .B -relies upon farming systems. The two projects should not 
be contradicted, as they are in fact complementary systems. The target
 
areas comprise the Banjar Oyo and Hargotirto subwatersheds in Kulon ProGO 
and the Kedung Poh subwatersihed inGunung Kidul. They represent the
 

backward areas of Yogyakarta in terms of agriculture and wealth.
 

The farming systems approach of the B) shows promising results in 

terms of adaptability to local conditions and needs, The soil 

conservation and soil moisture management components, however, still need 
to be much improved, especially SMM. Insufficient account on these two
 

cardinal components may cancel out the expected advantage of the
 
introduced fanning systems. All terrace risers are not protected. A
 

substantial amount of eroded material come from there. Inone place
 
(ATOC of Nglipar) a rough calculation comes up with a rate of erosion
 

from terrace risers cf 1.5 mm/day during the rainy season.
 

Yhe major aspects of SC and SMM that have to be elaborated further are:
 

6
a. liw different measures and their combination relate to slope,
 

soil type and depth, and climate. 

b. SMM as a system to promote efficient use of rainfall.
 

c. Oetermine SC and SMM packages which are required to sustain a
 

farming system which are appropriate for maintaining the
 

habitability of the entire watershed.
 

The P3RPOAS project seems to be one sided in orientation. For
 
example, in the area of Patuk it succeeded in establishing a so-ca";Kd
 

community forest intended to provide the people with a source of firewood 
or timber for earnings, The justification given for that 4as not
 

convincing, either from the point of view of soil protection nor from its 
economic value. In fact, the soils and slopes in many parts ff the area
 
do not need such rigorous treatment as to put them under a permanent and 
dense vegetation cover.
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The arim of SC and StM1 at individual farms is not always compatible with
 
what should be the aim at the watershed level. The work done on each
 
farm Isnot necessarily based on the consideration of limiting the
 
exported damage to lower lying farms.
 

Inprotecting the watershed as a 
whole, such considerations form the
 
key to success. A multidimensional planning process is therefore
 
imperative to reconcile as far as it is technically and economically
 
possible those two different interests.
 

3.3. Solo
 

The visits included four demplots, one agro-forestry plot, and three
 
check dams. In all demplots, soil moisture management isstill
 
neglected. For instance, inMojogedang (Karanganyar), after seven
 
consecutive rainless days the top 10 cm of the terraced soils were dry.
 
The upland rice crop distinctly suffered from watar deficit, me ,.ing that
 
the available moisture was probbly already below the lower critical
 
limit. As has been said previously, beautiful terraces from the point of
 
view of erosion control will mean nothing if they are not treated
 
properly to secure the availability of adequate soil moisture at least
 
during one growing season.
 

The drop structures inwaterways inMojogedang are made of platy
 
stones piled loosely instacks. "hey are of course much more durable
 
thog bamboo stalks which are used inCitanduy, but those stonse structures
 
may pose a disguised danger. Through the gaps, water may back erode the
 
soil unnoticed, finally causing the stones to collapse. 
Then the
 
headward erosion continues at an accelerated speed. The higher the drop,
 
the more pronounced the danger will be.
 

The apparent success inMojogedang is not in the least due to the
 
effect of the soil as it is the case in Citanduy 1I and Cigaru. The
 
system still must go through a .ries of vigorous tosts in less fortunate
 

4i,'9
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areas before any claim of real 
success can be made. 
The demplot in
 
Baleharjo (Sukodono) in quite unproductive land should in due time be
 
able to tell 
us more about the system. 
 rhe soil here isderived from the
 
South Kendeng marls where soil formation is slow because the climate has
 
a long dry season. 
 The badly eroded soils are not the result of real
 
strong erosion, 
as water is not much available for that, but it is more
 
due to the retarded growth of the soil. So even moderate Prosion can do 
haram. 
 In such an area, it is not so much the control of erosion that 
counts, but it is the rate of soil formation that has to be promoted. 
This means that the soil should go through an initial cycle of
 
reclamation first. 
 The obvious solution to this is reforestation which
 
has to fulfill three principle objectives:
 

(1) Deepen the effective depth of the soil,
 
(2) Increase the water retention capacity of the soil profile, and
 
(3) Build an A1 horizon. 

All 
the check dams that had been visited are in fact functioning as
 
reservoirs (damming small rivers), 
or as a retention basin to store rain
 
water. 
 If tis is the intended use of check da.is, 
then the siting should
 
be determined accordingly. 
This calls for, anong other things, the
 
establishment of a protection zone within the catchment area of the check 
dam in order to prevent the silting up of the reservoir behind the dam.
 
As soil conservation for productive purposes is less demanding tnan when
 
the purpose includes the protection of reservoirs, the existence of check
 
dams for water storage requires more rigid criteria of protection.
 
Consequently, there is less room for alternatives or for defining better
 
use cpportunities.
 

3.4. Jr'tunseluna
 

The places visited were the Lemah Ireng 'emplot, a stream gauging
 
station, the Andong reforestation project of 1976-77, and one check dam
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inNgargosarj. 
 The demplot inLemh Ireng is not fully developed yet.
 
The terraces are rather poorly constructed. As the area has long been
 
known as one of the fruit growing centers, it i|liht be advisable to 
develop the area into fruit orchards. Considerlng the soil and rellef,
 
this would be a better solution for the conservation of the productive

capacity of the land than putting it .nder annua l crops. Fruit orchards 
can be easily combined with livestock holding by utilizing the space
between the trees for grass. The grass cover will form good protection
 
against soil erosion.
 

Here again, the check dam of Ngargosari isfully functioning as a 
water retention basin to supply irrigation water to sawah fields below. 
It has been seeded with fisN. From the fact th:.t the downstream land of
 
around 40 ha ispresently fully utilized for sawao, it will then be
 
Illogical to assume that the check dam is only temporarily used for water
 
storage and that its main function is still to trap eroded material.
 
There is an 
urgent need to review the basic idea underlying the
 
construction of check dams. 
 Inareas where the problem of water shortage

ismore serious and the problem associated with sediment transport can be
 
satisfactorily handled by improved land use, check dams for water storage
 
will be more appropriate. In fact, check dams as silt traps and flood
 
cotitrol are where normallyonly ne .ded runoff is excessive and sediment 
load ishigh. This happens in areas of high rainfall.
 

Stream gauging stations are intended also to collect water samples
 
for water quality monitoring. 
The sample are sent to P30AS together with
 
the hydrometric measurements once every 15 days. Itshould be noted that
 
without adding preservatives to the water samples, water analysis has to
 
be finished within 72 hours from the time of sampling. Otherwise the
 
results will be unreliable as water properties change during storage
 
brought about by chemical and microbiological processes. There isalso a
 
technical prerequisite for long distance transportation of water
 
s&nples. Any disturbance in the initial partial pressures of 02 and
 
CO2 at sampling have to be kept at a minimum.
 



- 50 

3.5. Brantas
 

The Kali Konto Project has been inoperation for three years inthe

Perum Perhutani Area in the upper watershed of the Konto river, a
 
tributary of the 
 Brantas river. 
This upper water.shed commands the
 
Selorejo reservoir. 
 The primary concern that led to the establishment of
this project was the protection of the Perhutani forest against the ever
 
increasing illegal cutting of trees by the villagers. 
As this objective

Cdn only be 'chieved through a
change in land use in the agricuitural

lands bordering the forest area, a 
farming systems approach to farm lands
becomes compulsory. 
Only from this point does the soil conservation
 
element comie into consideration. 
Intensive land use n.ds intensive care
 
of the soil.
 

From the point of view of the soils, surface hydrology and geology,

the Kali Konto area is unique for Indonesia. Therefore, the problems

associated with this physical setting cannot be extrapolated to other
 
areas. This project stands by itself.
 

Since so'il conservation isunderstood as self-establishing inan
 
economically sound farm system, there seems to be no intention to make

soil conservation a pertinent subject of study. 
How a change in land use
 
or farming systems affects the rate of soil erosion, how the reductir, in

illegal timber cutting relates to the decrease insediment load of
 
streams, are outside the conceptual framework of the project. 
 Its
 
central points of interest are "rural poverty" and 
 lMdimi .'shing forest
 
resources". Itis a socio-economic project rather than a 
project dealing
 
with watershed management.
 

InGabes (Tulungrejo), in the uppermost part of the catchment area

of tha Brantas river, Brawijaya University operates an experimental plot

for sol) erosion. 
It is run under financial arrangements with the
 
Brantas project of P.U. 
The on-going experiments focus on modifying the
farmer's planting pattern of vegetables to reduce erosion. 
 Itseems that

insufficient bugeting and lack of field technicians is responsible for
 
the slackening of the work.
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# 0835A 

Technical Ege~ft 
on 

Livestock Deve~c~Met 

I. Introdu~tcon 

The United States Agency for International Development (LshD) in
 
collabcratijn with the World Bank and the Gove--nmt of Indonesia
 
requested an evaluation of the livestock aspects of the technology 
packages extended within the watershed projects of Citanduy and the 
Naticnal Regreering Program. The general objective of these programs is 
to increase the agricultural prodcLticn while improving or at least 
maintaining the soil productivity by better soil and water manageuent. 

The usefulness of livestock products is not limited to the production 
of meat, milk and eggs, but also expressed in a number of other 
contributins to mankind (see Table I). Furtherwore, livestock plays a 
role in the transfer of incom (or purchasing power) from high inawz 
urban areas to low income rural areas: a flow of urban wealth to the rural 
poor. Furthermore, livestock offers a way to utilize farm-labor with low 
cpportunity cost such as that of young and elderly persans. 

Demand predictia for livestork products indicate that a substantial 
increase in kmestic supply is warranted. During the First and Second 
Fi,, Year Develcwent Plans (PELI I & II) the annual increase of 
consumpticn of meat, egg, and milk was 4.9%, 19.8%, and 16.4%, 
respectively. The impact of this wnrxous increase of consumption has 
been challenging as the population of cattle, buffalo, and pig has 
actually decreased 0.54%, 2.17%, and 0.72%respectively per year. 
However, the poultry population has increased. 
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Three alternatives of future anticipated consuqption levels of
 
livestock products my be suggested. 

Alternative I s the ccnruption rate of meat, egg, and milk increases 
at 4.9%, 19.8%, and 16.4%, respectively. These are 
rates similar to those during PELITA I and I1.
 

Alternative II : the ccnsupticn rate of meat, egg, and milk Lnci .ases, 

respectively at 4.9%, 8.9%, and 9.5%. 
These rates 
ensure that in the yew. 2000 the nutriticnal standard
 
of protein (5gr prot&.n/person/day) will be wet.
 

Alternative III : the ctisumpticn rate of meat, egg, and milk increases
 

at 2.34%, respectively. This isalso the rate of
 
population growat.
 

Alternative I and II is oonsidered to be too high from the st~adpint 
of purchasing power and the supply ability. Alternative III isconaidered
 
to be most reasonable. 
Data in Table 2 show the campositicn of livestock 
population in the year 2000 for each alternativa, compared to the 
Coupsition in 1978. The data show the need to e;pA live&vtock 
production. 

Inmost of Indonesia, livestock production systems are part of farming
 
sslats that also include cro production systems. Interacting Ocapon-ents 
of livestock production with other farm activities need therefore to be 
ta:en into account. Such a farming systems approach does not imply that 
in many cases a final evaluation of a livestock production system is 
impesible witbout considering the farm as an unit. Within the scope or 
our roference, we limit our ctservatlons to the livestock enterprise, 
while eqphasizing the links with other fanning activities. The upland 
fanidng system can be oonsidered as consisting of three najor 
enterprises, the food crope enterprise, th tree crops entexprise and the
 
livestock enterprise. 
Sowtimes it is useful to distinguish a fourth
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subsystem, the cash crop enterprise. Links between the livestock 
enterprise the other entarprises are similar. The livestock enterprise 
uses the residues or bY-Prducts of the other enterprises as feed and
turns it 
 into mn=ey and manure, which again can be used as an important
 
input 
 as wellfor food crcp as tree crops. 

II. General impres ions and recogmumdations 

All the watershed project areas have a livestock oomponent. It is
based on the assumption that 
a policy of establishing and maintaining

suitable vegetation cover 
 on terrace banks achieves the dual purpose of

stabilizing the structure 
and also providing animal feed. Sustained 
production of high quality forages can be achieved in three ways, i.e., by
the ct~ltivaticn of (1) grasses and weeds, shrubs and(2) (3) trees.
Grasses and weedL .ce feed during rainy season when their supply is
abundant. shrubs whtich are more drought resistant can be used to
Supplement roughagas during the transition period from the end of the rainyseason to the end of the dry seasoc when the supply of grasses and weeds

rapidly dexeases. Trees 
are mostly drought resistant so that they can bepruned to obtain fodder in the dry season. Srubs and trees, if they are
legumes, can also suLplement 
 low quality roughages such as rice straw and sugar cane top. Grasses and weeds that grow in fertilized crop land are

uaual3g,1 
 Wality roughage containing proteinc 

not less than 10% onmatter basis. Planting inproved grasses and legumes 
dry 

on the risers and lipof terraces is a promising possibility. However, further research into

the possible negat.ive effects 
on crop production is desid. 

The. project authoritice are to be omoended for the procurement and
distribution of various high yielding grass. Presently, only the Citanduy
project has an animal cuplement inplemented. As the animals are notmmw.tored, it is difficult to assess their performance. HYbever, there 
are indicaticn that their productivity is oqmerable with that of theU1and area of %etJava in general, i.e., about one surviving lamb per
ewe per year. This is far below the genetic potential of these animals, 
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and only about half of the reroduction achieved by ccmercial sheep 
farmers in the Garut a1rea. It mm that the cause of the low 
reproduction is due to the number of parturitions per ewe per year and 
mortality losses rather than the size of litters. Too many lambs die (at 
about 20%) and too many ewes do not lamb during an entire one-year period 
(maybe as many as 30% of the adult females). Other livestock species have 
similar problems in achieving a high profitability. 

It is clear that the introduction of high yielding grasses offers a 
great cpportunity for livestock husbandry. In upland farming system the 
feeding method is cut-and-car~y. 1he high yielding grasses require less 
time for feed collection so that a higher return to the labor input is 
obtained. If, in addition to l.ower labor requirements for feed 
collection, the reproduction rate of the livestock pcpulatia could be 
increased by iTwoved management practices, the chances of spontaneous 
adoption of the high yielding grasses will increase. Indeed, the 
productivity of grasses is derived from livestock productivity. The 
feasibility of maintaining suitable vegetation on terrace binka is 
therefore'mainly dependent on the productivity of the animals for which 
these grasses or shnt are used. This is generally inderstood because at 
most of the project sites, the distribution of animals is an integrated 
part of the technology package. 

Howaver, merely the utilization of grasses on slopes and banks are too 
narrow an approach to the livestock aspects of erosion management. As the 
fundamental cause of erosion is one of "over-use" of land because of 
pcpulation pressures and lack of alternative labor use, the develctwmt of 
the livestock sector in upland areas i eneral deserves attention. The 
contribution of livstock to the total iname of upland farmers in West 
Java averages between 20 and 30%. In Central and East Java this figure is 
probably hiqber as livestock population and livestock density data 
indicate an even aoe in'ortant role. For farmers with minimal 
landhVoldings, livestock offers maybe the best employment opportunity. The 
size of livestock holding is, although, a reflection of the farmers' 
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wealth, not depmdent cn the size of his lanhioldings. Iather than so] ely
eahtmizing food production in up44wu areas of low soil fertility, the 
possibility of livestock developemt a a fi:st source of incxue should be 
seriously explored. 

Field ctserxaticos and the existing data show that livestock is the 
logical substitute fcr land. Inverse relationship between the size of 
land holding and the size of livestock ewership strngly suport the role 
of livestock as a substitute for crup land. Positive correlation between 
pcpulaticn density and livestock density reveals that they are quite 
compatible in numbers of ways. 

Closer scrutiny to micro level indicates that for the village people 
the livestock are inseparable means to generate cash, to acuulate 
capital, to produce manure to sustain crqp Productcn, to work as draft 
animals to prepare crCP land, wa last but not least as security against 
farming failures. 

Livesiock raising is not only for cbtaining additioal Income but is 
also esential for sustainable and productive upland farming. Cn the 
other hawd successful livestock keeping depends an the agricultLral wstes 
and weeds from the food crop and estate crope land -and fodder and grasses
from forest land. Mhis intexdependency in a mutual symbiosis should be 
kept in mind if ccaxervation as wall as the productivity is to be achieved 
in watershei mwnagment, 

Livestock feeds are derived deand, which al8o means that the degree 
of the economic role of the livestock will increase the appreciati'n and 
their willingness to cultivate grasses and fo)dder trew. 

Presently, the watershed projects fooi an implementaticn rather than 
research. There are, hver, still many unknowns. Interacticn and 
trade-offs between the three main onterpr se of the upland faminc, 
systea (foo crczEel tree crops and livestock) are aIe]Aculy investigated. 
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Examples of trade-offs are grasses, shrubs or trees an boundaries of 
terraces versus solely food crops cultivatkin, the harvesting of cassava 
and tree leaves versus maximum root cropc fruit or wood yield, the use of 
crp residues directly for graen manure or first fcr feed, etc, The lack 
of knowledge i3 a serious constraint to the effectiveness of agricultural 
research as well as extensicn. Before introducing new technology packages 
on demonstration sites, integrated aplied research should be conducted 

under cxiditions similar to those of the farmers aocio-eccnmic and 
physical environment. As animals are an important capital asset to the 
farmer, it is mandatory that recommendatiors are always pre-tested. In 
thia respect the pre-testing of Brachiaria. species for feed is urgent as 
these grass species have sometimes negative side effects. In the same 
vein, the addition of ania-als to desmotration plots is recumanded. Ie 
performance of these animals alsoud then be carefully initored& 

The field laboratory also could serve as a place for the screening of 
grass, shrubs and tree species. Preeently the selection of grasses is 
based on yield production and ability to control erosion. Other important 
criteria such as palatability and digestibility are neglected. Another 
input aspect is the timely delivery of the feed supply. The provisLn of 
animal feed during the dry season is one of the most serious constraints 
for several reacss (1) the maximus size of flock livestock is determined 
by the ability to supply feed during dry season, (2) the fluctuntion of 
production can be reduced if fluctuation of feed supply is minimized, (3) 
marketing problems are reduced if these is less fluctuating, and (4) a 
more efficient use of resources is acxxmplished if the surplus roughages 
during the rainy season can be used during dry seasn. The proble of dry 
season feed can be solved by increasing the village reae-ve as well as by 
importing feed from outside. Feed reserve in the form of "lumbuig hidup" 

(live storage), that is by treen and shrubs, is cheap and effective. 

Jughages can also be stored as hay and silage. Hay is preferred over 
silage because dried roughage is already widely knL-*, while silage making 
is rare expensive and needs mre facilities. 



Agricultural waste products such an peanut fodder, sweet potato vine, 

corn fodder and cassava leaves are good qwulity roughages which have been 
widely used. Increasing th? productico. of 01iese roughages withc;*t 

decreasing the main products, and idithout significantly increasing the 
cost, is an attractive alternative to be explored. 

Sugar cane tops and rice straw are potential low quality rougjhages. 

Processing of these roughages into pellet is not yet ericmica!!y 

justified. Fermentaticn of rice straw has not been scientifically provx 
to be beneficial. Acid and alkaline treatment is not technically as well 

as econrcmically, viable. Utilization of tree roughages for beef cattle 

and buffaloes is especially appropriate as provisicn for drought feeding. 

The distribution of animals in the projects (mainly small ruminants) 

is based on the so called "gaditan" credit system. Under this system, 

female animals are distributed on credit While part of the offspring is 

used as pay back. Such a sharing agreement is amn in all villages of 

Java as well as in other part of Indonesia. Animals are lent by owners to 

neighbors, relatives or friends in return for a share in the offspring. 

The specific conditions regarding the number of lambs/calves to be 

returned, and the time of pay-off differs from location to location. 

Before launching a new "gauhan" program, it would be useful to 

investigate and document local existing ontract arrangements anuig 

livestock keepers. It might be easily adapted to the needs of the 

project. The "gaduhan" system offers an excellent cpportunity for animal 

distribution, especially when the credit and repaymemt ocnditions are 

carefully spelled out. These are presently vague. These conditicns do 

rot have to be mniversal but can be adcpted to local needs. It is 

rezmmided that the credit for animals is used as an incentive for 

farmers to follow recomendations. These recmwendations should again be 

location specific and not be limited to the planting of improved grasses. 

Also reccimundations concerning other aspects of livestock management 

slxmld be formilated (see the above cbservation regarding the productivity 

of the animls).
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It was observed that at all project sites, even those vdre the
livestQck c!mponent 
 was already implemeced, the livestock managemnt

expertise among the iimplemeting agerscies 
was 	very limited if notnon-existent. It is limited to the planting and growing of grasses cnly.

Th performftn! 
 of the animals is not Lonitored. Mortality causes are notinvestigated. Also the institutional linkages with the Dinas Peternakan
 
are very weak. 'his not
has only the disadve'.rtbge of missing tl~e
tecmical services of the Dinas r-terrakan but also oportunities to link 
up with naticnal livestock program such as PUSP, r'vPp and RCP (See
Aipendix I) are being lost. The D nas Peternakan can also assist in 
animal disease control and advise cn the selection of breeds. 

To inprove and to maintain the herd qulity, the following are the
breeding franagement tec-hniques that can be considered a2 guidance: 

I. 	 L!iryCattle - Artificial insaminaticn is highly recmcmkded for 
up grading programs. This technology is already socially
acceptable, ecicrnsially and technically feasible. The 	capacity 
o frozn semen production is sufficient to meet the need. The 
dairy cooperatives could provide inseminators at their c,.n cont. 
There is no dcWut about the suitability of Frisien Holstein breed 

2. Beef cattle & buffaloes - *.h natural mating ad artificial 
insendaticn could be darie, dep rding on the availability of 
facllities and car1tx-aints at each sites. For natural mating, the 
method of distributing selected bulls can still be suggested. The
OCigole and Brahman are suggested breeds since they are easily up
graded to dairy cattle which are the future Lype of cattle to be 
extensively develcped in densely populated Java. 

3. 	 Shee and oats- Artificial insevinatin is not operaticnal. To
increase the crn.eption rate, it. is imperative that each holder 
have his ca ram 	in the confined flcck. In most areas the fat 
tail sheep is preferred, especially in the drier areas. 
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4. No rec ~akticn is sugJested to improve zapung chicke-n 
through breding. 

Efficiency of production very much cependsa, the ability to cttrolthe external arid internal parasites arKd pIthogen under f' )XYditi:n9.In principle, tile govarnment, thL-ou.. 
 th 'ivestck Servi,_ , p."viof charge services to traditicc.a jitrol 
Sree

lia, stock products to tiv-:ock

diseases particul.arly those 
causa s pathgens.budget is .ited., ~, . :h,while shortage of field workers is cite ser.oz.CCpe with the probleno, several 

To 
solutions are being tI'it] or profDosed: 

1) M(S"lN (Animalj Hlealth Center): unit of task force at thekecamatan level.
 
2) I pIpr 
 eWa (Presidential L)Ucree to eaiqlXy veterinlarian at

the kecamatan level).
3) Paramedic educaticn (to provide Paramedics at the kecarmatan level). 

Those are long term efforts which very depend.IU onof bxdget the avai .ability
the metlod and procedure bainq developedi, 
 ad thle c X)ist3':cv
of the progracm. 

The dairy cooperatives have bIlen successful in extending theirservices to their members. They eml(oy vtterinarians serve cnd pLoamedicthe members. 10Their success st-ems frcm two factors: 1) dairy cattiegenerate higher cash income and 2) the moiperative is an effective 
emciLic instituticn.
 

The folow-ing acnideratioas a&re importa-j,

1. 
 The control of foot arid mouth d.Lease, h.aeIorKagic picaemda,
surra, anaplasmosis, and babesiosis will depenri 
 on tLe service of 
Dins Peternakanl. 

2. Bruceljosis, mastitjs, and other dairy aitt.].e diseases could be 
tackled by dairy cooperatives. 



3. 	 Me oontrol of gastrointestinal parasites (Necascaris ,;ituloru, 
neatode, and liver flukes), and 	external parasites (scabies) will 
depmd on the ability of farmers to provide cash ard help fron. 
local farmers organizations. 

4. 	 Newcastle Disease is the most prevalent disease that wipes out 
kaLpung chickens almost every year. Me radical approach of 
control and the inorp.oraticin of local vaccinators are cn sid-red 
promising. 

5. 	 tbat of the livestock- credit systems (PUTP, IIJSP) have yid.'t 
ailotatians for disease comtrol. However, their effectivenesc 
needs field improvement. 

The genetal focus of the projects is CM goats and sheep rather than 
other species. The advcntages of small animals, aucng others, theitare 
divisibility, the 	rapid turn-over of oapital and their marketability. 
bwever, oth]er livestock spci"± such as poultry and cattle eaJ-i have 
their cmi advantagev. Dependiug on the cxmparative advantage of each 
project area in tems of farmer objectives, input requirements, 
productiv'ty, marketability and inocmie equity, each of the species ssb.ld 
be assessed. 

Kaqt~mg chicken are important saarces of ash for farmers. Cbox-ared. 
to otlher species of livestock, they offer the most feasible source of 
animal protein. Since they are raised as scavengers the cmntrol of 
Necastle Disease is considered to he the nost effective single action 
that will increase the potential, and productivity of kainpung chicken. 

Beef cattle is preferred over small rminants if there is need for 
work aniimals for land tillage. Mhe nvst popula metIvxI of teef cattle 
raising is the cow and calf method. Ibwever, fat.tening of fe':icr C.tt.e 
through absolute confinenent is adopted if the recfirement- of 7ran-ire is 
critical. In more himid areas and especially irrigated land, bofialoes 
are also kept although gradually replaced by cattle. Large ru.lanzrits 
facilitate accumulation of capital which is requirYe whenever the farmers 
need high cash to buy new land, to build house or to have a wndding patty. 
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Dairy cattle are multiLptoose animals. Tiey generate significant

daily cash, produce manure 
and also reprecent ca.i tal. folaitica. Miik
marketing in not critical anymore and has been well ranagq b, dairy

cooperatives in cooperation 
with milk factories. Among ruminu,t, dairy
cattle are responsive to inteasificatin in feeding, breeding and di-.ase
cntrol. Dairy cattle can be ccnsidered a&pull factor for the

develoSeirint 
of cultivated improved grasses and legmhes. LIiry cattle arealso the least dependent n local carrying capacity because they cculd be 
fed impoi-ted feedr, especially c~cxentrate. 

All those classes of livestock s1ould not be cayisidered au mutually
exclusive. In many cases, the oo birtation is the most ampro-riate in

fulfilling farmers' 
 needs and in creating a more even dictriouticr. of
livestor:k ownership amonq different eccxomic strata of farmers. 

Mother serious aspect deserving investigation the issue ofis 
aiinership. Public land and forest land are areas presently used as feed 
resources. The planting of high yielding grasses or shrubs in these areas
is pcssib.e if aspects of ownership and Lne can be solved. Many shrubs

and tree species axe multipurp 
 se plants which produce good quality fodderin addition to other products sucb as fuelwood or building nmaterial and

erosicm control 
 Leucaerna leucoeia3a, Albizzia fa.cataria, Glyric.iia

species are Ocfsidexed promising plants 
to be develope_d not cPly cn forest
and other public lard, but on private land aB well. SD.eial calsidetazicn
shtuld be given to LIe repercussions of the introducticn of high yielding
species on the availability of fodder for landless farmers. Field g[asses
generally are ccnsidered a pAblic go;D (as weads). They can be Cut by

anyone. Presently, 
 field grasses aitount to respctivelv 70-80% of the 
diet of &vaIl ruminants in upland farming systena during the wet sea~sin 
and 40-50%during the dry sn-ea. I-bk ver: improved gra.s tarieties areowned by the landcyaner and/or the person planting the grasses. Attk-.,tior,
should Ie given to the a%'ilablity of the improved grasses to landlessfarmers. Arrangements by which landless farmers are all .Ad to cut high
yielding grasses in return for manure seems a way to fully use rural lalyor 
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resources while Preventing the selling of manure by landless livestock( 
holders outside the area. 

The livestock marketing for most li.u'st;ock is doninated by a grcup of 
specialized traders (blantik) (see for example Figure 1). tnrie cne 
hand, their existence implies a weak bargaining position of the smmll 
farmer. On the other hand, around many .markets, local trad.e see 
ccuqptitive. The types of ocntract between middlemen and fanler off,!-..-' 
the latter a choice between a number of different citraous * he 
bargaining r.. cess between farmer and middlemai generaily centers around 
the credit arrangements. The greater the cash neuls of the farmer, the 
lower the price. 

In Citanduiy, one of the projct where the livestock capcnent is 
implemented, there are only a limited number of markets. Farmers azt a 
nutber of locaticns (for example in Panawangan) are handioappd by a 
fairly icng distance to the market. The livestoc.k population (small 
rmninant) in Panawangan in 1981 ws already more than 18,000 head. 
hasuming 100% reproduction par feale adult, 50% fe-iale adults in total 
population, 10% hcaDe cmisumptici and 5% for stock expansicn, ,arkat voliu.une 
is estimated to be about 7,700 head per year. This arounts to about 140 
head per week and is certainly a volume large enough to jusLify the 
esitablishment of a local market. 



14 -

Farmers
 

1600
 

10%__ 

40gA


Broker at 10%
 
market
 

I , 
1 90
 

Village 
90% collector 

60
 

C:onsumptior,aosup1o I ------ _id Urban market
 
(rural 
 d province
 
mairket) 
 (West Java)
 

market
within province

LUrban 


FLt;re 1. 	 The market structure for small ruminants at three large
markets in Central Java (Ampel, Ambarawa and Margorejo).
 

Source: Sabrani et al.
 



From the livestock develojpent point of view, four types of agro
 
ecosystems are identified;
 

1. Wet rice 
2. Upland crop (pa:awija) 

3. Vegetable/horticulture 

4. Iry marginal land
 

In the areas dominated by wet Xice fields, beef cattle arzi buffaloes
 
are the main liveatcx% to be raised 
as a work animal. if the cLin;:tte i
drier, the cattle demity is higl-er becuse of the availabiiitv of gka'ink
ground during th'e fallow period. These areas could be develorxcd aB
 
sources of feeder 
(mttle to be fattened in upla- ares.. The contrita.tick
of livestock as source of income is higher. Kariung chicken, duck ejad
Msll ruminants are also raised because of their =cnarative ad-anta(e. 

Upland farming systeris need more livestock nnure. In the Desa Pojok,
KIQamatan Mojogedanq and Kabupaten ERarrganyar, farmners apply up to 5 tols 
per ha of upland crops. It is a cestly input since 5 tcris of mranure iz

worths F .50,000.-. 
 The main objective of raising ruminants is therefore 
to produce anlure. The need of animal power is aily se-iidary although it 
may gen.-rate Rp.1,500 per pair for 4 hours work. In this type of area
 
small ruminants are increasingly important. 
 Dairy cattle, If. marketing of 
milk is established, way flourish, as in Boyolali. 

in the higher elevaticn, with vegetables (cabbage, cnica, potatoes)
and corn as primary cro', dairy cattle find their best place for 
develornent. Dairy centers (Pangalengan, LeIxbwg, Pujon, Nangkajajar) are
located in this type of area. Maximizaticn of the colJ.ection of TmAnUre is
dcne throurgh fattening of feeder cattle in zcrpletely onfined ;ethod. In 
Boyolali the incxme fr . cattle fattening is quite significant, ar;xnd
Rp.25,000,-/head/month. Small ruminants are widely kept and aie z very
attractive alternative. In those areas, the ismanure very valiraie 
(Rp.15,-/kg). Import of manure from other areas notis unusual. 
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In the dry areas with low soil fertility, such as Gunung KICl,,i Cku-i g 
Ksndeng, and Tregal3 the yield of food crops =nd evea tree crops is 
quite marginal. The following exaAiples illustrate the situaticns 

Cise 1. Desa Ngargosari, Kecamatan Suberla Kmg (Kendeng K-untains),Tver 
Jraturweluna. The land can riot support even usisttx -s. 
'ihe farmers go to other areas as far labors. Livestac.k o~fer 
an attractive emploinmnt opportunity. Hbwever, ixnt enu'' 
cattle are available. The share arrangement is cne-third of the 
offspring for the operator (in other areas, cne-balf of tu 
offspring plus one-half of the additicnal value of the gzcwing 
cow). Scnokelinq trees grow very well. and liave bv..,n prtmed to 
produce dried animal feed where a fandly couild carns Rp. 5 00, ---day 
(1 kg of dried ground feed). A check dam in this village is 
useful for drinking water for livestock. 

Case 2. Kcaatan Klego, Kabupaten Boyolali, KMf Tlawah. Area of 
marginja! land. Livestock provides signiticant incaTie and is a 
leading oemwEdity in this area. An elderly farmer could earn 
Rp.400,-/day Zrca raising ka-mpung chicken and sheep. 1hi. is 
significant inocme since a farm laborer way earn only 
Rp.500/day, working frm 7:00 to 16:00. 

In these types of areas, combinaticn of forestry and animal husbandry 
seem quite beneficial. The development of forest and forage willi-cnefit 
h-th the local farmers and the soil conservatio objective. Dried rqn-xad 
forage (from leucaena, and other fodder trees) has been produced 
substantially even to the extent of being exported frcn such forest and 
forage developnent activities. 
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III. Stratogies of Livestock Develcment in the Fra7e rk of Watershed 

I. 	 Ltvestock as Substitute for land 

In the Upper Solo Watershed there is a negative arrelation betwee.n 

size of landfr1ding and the size of livestoik holding. This ph-ttme tn 
demnstrates that livestock offers eployment opportunities esp.A. aliy for 

smallholders. The contributiot of livestock to the total incnie of tnplarxi 
farmers ranges fram 20-50%. That is why mere].y the establishment of 
grasses on slopes and banks of terraces is too narrow an approad- to the 
livestock asixc-ts of watershed manuageznt. As the fundamental cause of 
erosion is cme of "over-use" of ImA because of pxplation rezsutea and 
lack of alternative labor, the develqxtent of the livestock sector in 
upland araas deserves attentim.o 

2. 	 her Prrit, of Livestork Developnent Shiould be Given to Low 

Tnoce Farmers and Fauers Using IMginal Land 

Dictated by so 1n-r ctnstraints (capital, technoloqgy, skill, 
knowledge, and rercxurces) poor farmers are unable to avoid high erosion in 
using the land. Crop intensity is higher with minimum effort to nkiintin 
soil fertility and to control erosion. If they still rely ci Luhli miniar'l 
land holding as their source of incane, the deterioration of the soil is 
an inevitable process. In sucLh pressing ccnditicns, livestock iould 
provide possible alternatives to alleviate pressure on land. 

In most norginal lands, food cropsGc d eva- tree crops ate very 
unproductive. Crops can not even siTport. subsistence needs. W)st of the 
land is barren -uid ercd)lte alid proaxotes high surface rmoff. 
Observatio, s in the field reveal that livestock plays a Higrdifint role 
as a mnin source of income., Drelcqaent of fodder trees also offers a 
proudsing way for the farmers to aarn iney fran selling dried ground 

fodder.
 



3. Lncreasipn the Productivit and crkioidc Role of Livestock to 
Stimulate Planting of Grasses and Fodder Trees 

The cultivaticn of high yieldiLng grasses has not been adopted

spotanocmIsly by farmbexs 
 surrounding the dernmstration areas. Fbxp.riences
in many areas in the pest hiave clearly shomi that the success of 
introducticn of new improved grasses depends largely cn the ecricmic
 
viability of the respective livestcck and not 
the reverse. T.,m prcoiexn is 
bow to develop a productive and e/xzcm.cally profitible lives.tock 
industry. The planting of improved grasses w-nd fodder trees will follcw. 

4. MIximizing Internal Processes of 'The Faruinozjx 

Livestock have a strcx- hold in the farming system of smallholders
 
becausne of synergistic interdependent interactiti with 
 food cropa, cish
 
crops, and tree crops. Livestock produce 
manure to maintain the fertility
of cropland and also provide tracticn to prepare land for cultivatin,

while the crops suply feed 
 for the livestock. hPy increasing these
 
internal prccesses we can 
 increase the effic.iency of the farming and the
 
fulfilment of the faers' 
 neaeds. 

5. CJlt-er Cq ation Between Projects md DirectoraLe Cenera1 of 
Livestock Services 

At most sites, ollaboration with the Livestock Services (Dinas

Peternakan) c-n 
 be further developed. Besides providing technical 
assistance. ocordinaticA with the activities of the Dinars Peternakan 
provides evxtra ivortunities as project eftorts miqht be linked to 
existing livestock prograws such PUWP,as PUTP, IC I, and RINPM3 (see 
definiticne in 4pendix I following). 
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Table 1. 

Food: meat, milk, eggs 

Fiber and Skins: hair, hides,wook, and pelts 

Traction: power for crorp kroductict, Irrigationmpmping,
threshing, and transport 

Animal watest fertilizer, heating fuel, methane gas producticn, feed,
constructicn material 

Storage/Savings; storage of food supply or capital and seasaial excess 
of feeds
 

Weed Ontrol : biologica-l omtrol of brush, plants, and weeds almg 
roadsides and waterwoys 

Iltura1/i?.igicm: security and self-esteem-revered symbols 

Sports/Recreation: ccmpetiticn, exhibition, hu',ting, and companion animals 

Sources Winrock Internaticnal 

Table 2. 
Ccavositin of Livestock Eoeulatin in The Year 2000
for Alteratives6f.Ereda t- 8 (in miilio ) 

Populatirc1
Species 1978 Each Alternative in the O0OI IfI III 

Cat lE. 
 6. .. ..... _43* 4 3 8° -


Buffalo 
 2.3 
 5.5 5.5 3.1
Ccat & Sheep 11.7 55.4 55.4 
 31.4Pig 2.6 5.2 5.2 3.0Poultry] 857.3 862.3 (331.0
(Kazp.Chicken) (96.1)(Ducks) 1.4. 1) (428.0) (428.0) (428.0)(78. 2) \ .,.o'2)- (78.2)
 
(Layer) 
 (2.9) (1,148) (124.7) (,m.3)(Broiler) ( ) ( , ) (231.4) (76.5)
 

Note:
 
- Including dairy cattle 8.3 million; 1.9 millirn and 443 thomw:and 

for Alternative I. II, I1, respectively

** Already over supplied IV chicken imat froin layers.
 



A. PUSP 

i. I 'rt3nq-an Usaha Sapi perah (PtJSP) (lairy Cattlea Wsinese 

2PeaDevealt) 

a. Definiticn: Government program to pranote doMestic idjlk
 

production towards milk self supportin1g.

b. (bJective 

- short term: to stimulate the growth of dca-Istic 
milk productic
 

cg term: sef supporti.ng-I in milk productj.ai 
c. Desired impact: 

- increasing productivity
 

- ircreasinc populaticn
 
- increasing incine of dairy farmer 
- creatjc of job cpportunities
 
- improvement in nutriticm 

- saving of foreign exchange 
d. Participation:
 

- smalloldexs.w'Ao already on 2 - 10 heads of 
lactatinc Ccks arid need tecLnical assistance,
 
capital, and .handling and processing of milk 

- priority is given to traditinal dairy cattle 
farmers and small. holder
 

e. Desired locaticn:
 

- teclnically appropriate 

- o significant problem inmilk marketing 
- accessible to the field v.Krkers of I1lUnit D.e-.
 
- could use the available package
 
-
dairy cooperative is a prezequisite
 

http:productj.ai
http:supporti.ng


f. Criteria of piticinantsI 

- -, Cfihldir'g dairy farmers 

- local inhabitant 
- already own aows with the minimtui number as 

specified by project 
- experience in raising dairy of cattle at least 2 

years 
- no credit debt 

- has collateral 
- member of dairy Lvxplrative or desire to be a member 
- accepts all technical rules of PUSP 

g. 	Package of credit:
 
This is 
 KIrdit IK (Kredit Investasi Kecil sall 

investment credit) 

- interest rate 10.5% per year 

- period: 7 year 

- grace period: 12 mcnths 
- each package: 2 heads of heifers 
- range of package: 1 - 5 packages 
QMjPnents and value of package in 1979 
- imported heifers 2 heads............. 
Rp. 906,000.
- barn and equiament .................. 
 Rp. 80,000.
- oncentrate for the first 3 wntlis .. Rp. 50,000.

mortality insurance .................. 1. 6,090.-
-sterility insurance, ....... ..... Rp. 15,0W. 
- insurance payment for ASKRIIM ....... Rp. 35,334.
-roughages/laborers et ............... 
 R -_36C.-

Tbtalos ..... ...... ...........
 Rp.i, 000000.

h. Repayment schedule 
After 1 year grace period repayment is dcne by delivering 

a predetermined amnout of milk to the Milk Collecting Center
 
Managed by a cooperative.
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B. 	 Panca Usaha Ternak PBorqon 

1. 	 Def-'nItin: extensicn activities facilitated t-hrough matching 
productici inEjit (breeding stock, feeds, mnedicines) 
and credit (with lcw interest rate) Mbake the farns 
accessble to prcduction inputs, general resources, 
cAd fiv-nc al resaorces. 

Mbving fra traditional to arore cogme.rcial through: 

a. 	 providinq for lo interest credit (soft loan); 
b. 	 mi-re intmsive exteniaj through the establishment of farmer 

acntact and farmers groups; 
c. make cattle feed more available through the nearest local 

market;
 
d. 	 make improved grasses and fertilizer mre available; 
e. 	 make medicine more available through health centers and 

increased vacciruiticn; 

f. 	 facilitating of marketing. 

2. 	 Citeria ofparticipant:
 
- at least one year of experience in keeping cattle (not
 

necessarily owning the cattle)
 
- traditional farmer
 

- permanent address
 
- already has barn 
or has land to build ban 

owns grassland or has ability to obtain feed 
- willing to participate in training and to ccoperate 
- no debt and has only one other credit fron FRl
 
-has collateral worth the value of the credit
 

Package of Credit 

a. 	 One package ccnsists of:
 

- I head of cattle . .
 

e 6 	QO 6 ee
l el 	e ue u a e 
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-	 planting of improved grass ........... Rp. 4,000.
-	 barn/compoLitng tacilities......a... T. 3,600.
-	 animal health ....................... 
 Fps 1,000.
- insura-ice ................... Rp 	 1,400.

b. Ranqe of package : I - 3 packages 
c. Period of cedit : 3 years 
d. Tjpe of credit :	advance credit (Persekot credit, or 

Rekening koran) 
e. Repyment schedule: 6 times (every 6 months) 
f. Cbllateral 
 asset with equal value &- credit
 

PUTP Bibit
 

1. 	Cb'pcnent of credit:
 
- 5 leads ofheifers .........
 p. 	 250 - 5,vCv0.
- barn and equipuent . ........... 36,350.
- oocnrt ......... .4-,.0 
.. D 36,000.
-.anima~l h.ealh........... ..... *.. ..Rp 14,000.

.-'labor, A.I. et .................. 
 Rp. !0,000m

2. 	 Quiract.eriatics of credit: 

- KEK
 

- grace period 3 years
 

- interest rate 10.5%
 

C., 	 Rural Creditt Prjet._ 

1. 	 Farmli-g businesa needs lcng term small investment croeLit 
2. 	 Financing bahk : World Band/IDA 
3. 	 Bases:
 

Development Credit Agreement ....... .... GOI & IIA
 

23/6-' 78 
Project Agreemnt... ................. BRI & IDA.. 


IDA Credit No. 827 - IND.
 

C'
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4. 

5. 

6. 

7. 

8. 

9. 

10. 


Objective:
 

- small holder developmment thuough lcng 
term S.I.C. 
- to develcp the abil' ty of BRI in the man j-ement of snll 

rural credit 
Livestock species: 

breeding cmttle, work cattle, buffaloes, sheep and goat 
Annual Lending Program (ALP) 

Kmnca - Kwnda - Kanbes 
Criteria for selecting livestock species: 

- potential, its developlment will improve the ecrczuxic 
conditin of the area, incme of the farmers, job 
opportunities 

- no prcblem of marketing 
- sufficient participant at least 50 creditor/Kabupaten 
- period of credit: 5 - 15 years 
- fulfill the requirements of Kanu (Wranch Office) 
- PPL and other suporting facilities 

Criteria for participants: 
-- 1as experience in raising livestock 

- weak enterpreneur and indigenous 

good mental attitude 

- no debt from BRI 
- no similar credit irom othar bodies 

-has facilities f-or raising livestock 
- willing to oey guidance from the Dinas Peteriuakan 

Type of credit: KIK massal 

- interest rate: 10.5%per year
 
- period of credit: 5 - 15 years
 
- member of package: - cattle, buffalo & pig: 
 1 - 2 units 

- goat/sheep : 1  8 units 
- collateral: the livestock itself and other asset 

(xponent of credit: 
- various, crndepends the actditicn of each area & farter 
- main ocr cent: livestock, animal health & breeding 
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- if Al service is available, bull copneit is eliminated 
- prepceition if oowB : bull = 10 - 1 

Most cvolete caqpcnent. 
1i. Pepayment 

- based en cash flow budget. 
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DOC. # 2750A 

Technical REprt 
an Farm Tree 9M Manaement for 

Whtershed Development 

1. reciatin of tree c s..for ! eror firewood 

Unlike fruit trees and other estate crops, trees planted for wood 
crops are the factories and at the same time the products. Wen the

products (lumber and 
 firewood) are harvested, the ftctories are

destroyed. This production process 
requires a somewhat different 
nagexntn arProach which is zmn1y called forestry. Ihe nature of tILeproducts harvested, 'however, is actually the same as the fruits produced

fram the trees annually. The annual producticn of trees for luner or

firewood is the "annual growth" or
r tree per hectare of trees
 
plewted. , W-d harvest can 
be in the form of cutting the oldesr trees ofan all-ages stand planted an cne site, or on different blocks by each agegracxp. Every year tle trees, in total, can prcxluce samethe amnmt of
 
wrac Xoducts, oontinuously jLst as the fruit trees.
 

An example is taken from a demplot in Mbdjogedang, Upper Solo

watershed. 
 The 40 Aijbizia trees per hectare (various ages) grcy, on that
land can produce wood from 5 trees cut annually at 8 years of age. Wood
volume of each tree is about 0.5 m3 of timber, so that the total 
harvest is 2.5 m3 er hectare per year. The standing tree at age 8 
years can be sold at current market price of Rp. 15,000 per m3 or Rp.37..500 per hectare annually. If the owner of the land increases the
number of trees, say to 200 per hectare (10 x 5 m spacing), tht-oretically
the annual net inccas will be also 5 times as muh (Pp. 187,500 pe-r 

.'p
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h-etare), which is Os arable with the incme frcm fruit trees or even 

food crops. This exauple indicates that in terms of annual cash earning 

ability, ttree crops for the production of luwber and firewood can perform 
equally with tree crop for fruits or food. 

2. Tree Utilization Consideration 

The functin of the plantation is to provide either products such as 

food, fodder, and wood, or services smuh as soil stabilization awd 

improvement, shelter and shade. Any successful tree species can fulfill 

at least three purposes, because: 

- all trees produce wood and all wood can be burnt as fuel, an 

important "ut often neglected need of mral rxiple; 

- all trees produce roots and these roots which bind the soil are 

beneficial in reducing soil erosion and generally improving the 
percolatil of water; 

- all trees produce leaf litter and this litter which retu-ns 

nutrient rich orqanic matter to the soil Is essential for soil 

regeneration. 

For a wider utility considexatia, a tree with amultiple functicms can 
serve the farmer better than a tree with only a sing]e or dual pturtpLoes. 

This means that a tree species that can produce a variety of products, 
such as fruits, fodder, resin, bark, lumber and firewood is more 

desirable than a tree that yields only lumber. 

In some cases, Txxvever, a diversity of single purpose trees cn one 
area is more efficient and more acceptable than a single speci-a 

plantation of a multipurpose species which may be vulnerable to pest or 
disease hazard ti] Lherefore financially more risky. 



-3-

Diverse species mix may then be assessed according to the Spe-ial 
functicn of each species producing goods ad serv.ces. In ter.i off 
land-use efficiency, the diversification of the plant species cw be 
arranged to optimize the utilization of lcwingspce bot.-, horizaitally
 
and vertically; 
 for example, the upper storey may be reserved for big
 
trees producing lumber or fruits, the middle storey, for foder, 
 fruits 
and branches for firewood, and the understorey for food crcIs and grass. 
This kind of species combinaticn management, is ccpmmly czlled 
agro-forestry or other similar names and appears to be the farming system 
which can best serve the production (inamce) objectives of the upland 
farmer as well as environmental protection. 

3. Farmers' nrtivaticn versus national interest 

Clearly, watershed management under existing cnditicns of high 
poxulaticn pressure reveals that returninznediate or production of 
subeistence food crops is very much desired by and, indeed, necessary for 
.%--me rural people. T1herefore, in the selection of tree species for 
on.-farm planting, the multipurpose tree species is ccMpatible withwore 
farmers' interests. Backed by adequate financial support from the 
central goernnt, the planting of trees for enviroimental protectia 
has gained a wide national interest ind social support. In practice, 
however, this tree planting program has leen also subject to local social 
constraints. The conflict of private and social interests is a very 
serious problem to which solutions must be found.- qe fact is that every 
l cality hau a different set of physical and social acriditicns. 
Legitimate soluti(xis should be realistically and flexibly adjusted to 
local situations in order to enlist local people's interest and 
participation.
 

Miere farmers are ccmpletely dependent on their small area of steeply 
sloing land, 'having no alternative cropland or empl'ment opportunity, 
it is inrealistic to ask farmers to oover their land with trees leaving 
no space for food crops, or to ,ait for saoe years until the tree crop is 

)
 



ready to harvest. Cni the other hand, where the land is already severe~ly 
degraded (do-n to the "C" soil huwizcn) and is auied by better-off 

farmers Who have alternative sources of inccme, tree pla-nting will he an 
attractive pro- 3ition as the wood is readily mirketable and the return 

high. 

II. icd ncal and Frxncnmic ].easibiity 

1. Choic. of tree 2E..cies 

From cbservation of the fields around project areas visited, the tree 

species for wood crops commonly grom or planted cn steep slopes, in 

descending importance are: 

1. Abizia falcata
 

2. Saboo 
3. Acacia auriculiformis
 

4. Glyricidia maculata

5. eceaqax 
6. Teak
 

Tee species moist often planted for fruits crops, primarily in hoe 

gardens are: 

1. Ccut 

2. Cloves 

3. Petai (Parkia op.) 

4. Bread fruit (Art!k 42a sp.) 
5. Bnana 

Tree species offered by the Regreening program in the ixidel farms, 

mstly Leucaena sp. and Acacia auriculiformis have been chosen primarily 
cn the basis of seed availability. 



The species choice made by the farmers deped on their familiarity, 
sL-uas teak, ewv though it is a slow growing species: availability of 
market, such as Alizia sp. for paclaging indimtry; and physica! 
adaptability cr.poor soil, such as Glyieidia inaoilata for industrial 
fireiwocd (e.g., for the lime factories) and foxiker. 

In this report, two prevailing species for wod crops are presented
 
for brief econovic analysis, namely, Glyricidia nkxcilata and Albizia
 

falcata.
 

2. Sce eocncaic asLcts of Glyricidia nmiculata p9antatinn an 
K!ivate lands. 

This report is based cn a study .1 a graduate student superised by 
the writer rn a village located at recamatan Adjibarang in the western 
part of Central Java (east of the Citanduy basin).
 

The total. area of the village "tree farm" is abort 167 hectares 
couxprising one-te-ith to two hectare lots of land, meetly critical land. 
7he W. icidia plartaticn was initiate by he kepala desa frcn a smll 
d~zqp1ot under a local program ,abcut 25 yecars ago. 

The opportunity cust of labor inputs cn critical land has been b-Icmte
 
too expensive for inteysive use, and thua tree plantatin cn sxh li.l cri
 
the area is increasing.
 

Land preparation a-rd planting require 7.5 irandays and subsequently
 
3.5 miand-ys per hectre required for maintenance. The cost of planting 
and replanting material is about Rp.30,000 per fc-Lare (1m X I m
 
spacing). However, it would be mch less if the farmers oould obtain
 
this material frcon their on land. 

With the first harvest in the fourth year, the greatest cost to the
 
pcor farmer is the "waiting cost" or 
 the three years. Generally,
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however, it can be Compensated by income derived from working at
 
1#marginal job" in another place, 
 for example, collecting sand in the
 
riw&-.
 

The plantation is managed under a cJpice system. After three years
the trees are cut to 40 CM above thte ground and the sprouts or young

branches 
produced each year axe harvested every year at the end of the 
dry season. 

he yield from the first cut is around 40 m3 (stacked volume) per

bhctare, from the saeonad cut, 70 m3
about per hectare and froa the
 
third cut and so on it is approximately 80 m3 per hectare. The wood 
 is
 
sold by the o'iners generally on a stuwpage (standing stock) basis, 
and
 
the established irket price is 
 currently Rp.2,500 per m3 (stacked 
volme). 

At this price, an established (i.e., after 3 years of age) Glyricidia
plantaticn per hectare can generate net income of about Rp.2, O00 X 80 =
 
Rp. 200,000 annually. 0C: it turns expectation value of the 
 i=d use into 
Rp. 200,000 / 0.1 = Pp. 2.000,000,- with 10% discount rate. This is an 
attractive uLdertaking, especially land withon limited prcx1ucticn
 
alternatives.
 

In addition to the income received from selling industrial firexd, 
the farmer obtains residual material such as smalL branches and leaves 
which can be used for hme cmsumption. Intangible benefits derived 
include improvement of the soil caiditicn, self-creetd employment in the 
rural azeas and support for dcmntream industries with a reguJ~ar energy 
SUpply. 

3. Siae econcmic assessment of Albizia falcata plantation. 

Albizia falcata is species of knowana performance and suitability in 
the upland of Java. It has been reoconized by the rural upland pIxie a 
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a fast-growing species, good for lumber, with a ready market at any time 
in any quantity. In additicn it improves soil conditions, and its
 
foliage is palatable for livestock, being especially useful 
as
 
supplemertary forage in 
 the dry season. 

With sparse foliage and ample light penetration to the groumd level, 
this species allows farmers to grow fcod crops, grass or other smaller
 
fruit trees beneath the stand. 
 The significance of this ridex-planting 
depends on the number of Albizia trees planted per hectare. 

The wxd production for lumber (sawlogs) and firewood can Ire
 
estiviated by using a 
standard yield forecast of Albizia on Java
 
(published hy the Forest Research 
 Institute), assuming the land is
 
planted with trees alone. 
 Since frcmi a financial point of view the
 
farmers cannot wait for a 
very long period of time before harvesting this 
crop, a rotation of 8 years on the lowest site class is recommended. 

A tentative yield forecast per hectare for Albizia falcataria, on 
Site Class II.
 

Harvested Volume 

Harvested Volume Inacze Stream: 
Age No. of Average Fire Swlogs . e..ir Sawlogs at 
(yrs.) Stems Diameter M3/HR M3/Ha Rp.2,500 Rp.15,000

(cm) per M3 per M3 

2 1075 5.2 

3 800 10.4 

-
7 -

.-
17,500 -4 595 14.8 15 - 37,500 -5 440 18.7 25

6 2 62,500 30,000330 22.0 
 35 10 
 87,500 350,000
7 250 25.5 40 18 100,000 370,0008 200 26.4 100 80 250,000 1,200,000 

The cost of plantaticn establishment in the upland of several majorspecies is more or less the. same. The cost of seedlings is about Rp.10
each. 



The full cot can be calculated approximately as ,ollnws: 

- Site preparaticn, pl&nting Rp.25,000/i!a.
 
- Tree seedlings 
 Rp.25,000/Ha.
 
- Erosicn control 
 Rp.10,000/Ha.
 

- Contingncies 10% 
 B~P-- 6 000/Ha. 
Totals Rp.66,00/Ha. 

With those numbers at hand, an arithmetic calculation indicates an
eccnomnic rate of return of 24.25% (land rent and overhead costs are 
excluded). 

It has been menticned that the number of trees tocould be reduced 
allow food crops or grass to be groi beneath the trees, but this saiold
be done cnly with additicnal inpeits for soil protection strictures. With 
a reduced number of trees, it must be noted that the stream of income 
from the trees is reduced proprtinately. 
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TMICAL RLPECOWI': ECc1MCS 

I. Introducticn 

(Ver the past decade, the Government of Indonesia, partially 
asj.isted by FAD, World Bank and USAID, has initiatod major acti .tivs to 
stabilize the upper watersheda of Java. These efforts have grci,-i out of 
a recognition that unless immediate actiOf-s are taken to control eroeion, 
irreversable damage will occur t!hat will alter the fundamental nature of 
Jxdonesian agriculture. 

Based an available information, field visits and discussions with 
staff involved in these projects, atteript twe o ccmient on 

- the economic viability of the technolcgy that has been extended 
through the projects 

- opportunities for generating non-fanil eployrent in the up) and 

watersheds 

- private enterprise cpportumities 
- the role of subsidies to secure adcption 

- credit needs of the target qroups, am] 
- policies arKI activities that could ccxplemexit soil and water 

conservation efforts. 

Basa imthe above analyses, reccmkni-iedations are prcvosed. 

II. Watershed Techno!c2c 

To address watershed detei:ioration, several ccmiluiaetitary 
interventions are prcposed, including check dams; a coribinait ion of bench 
terracing, intensive foal cxcp and forage/livestock produ.ticn on slon e 
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of 50% or less, and the establishment of fuelxx, a'ish tree crc.p aill 
forage/livestock systems on slcpes greater than .50%. 'Ibgether these2 
activities represent a ccuvrehensive farming ystzcms approa-ch to learning] 
how to better manage ,ztershed resources. 

A. Check dams 

1. Description 

In selected subwatersheds of a few hundred hectares, check clams have 
been built. The main function of these structures are flcxid control and 
the provisicn of an impowr]ed area for the prec:ipitation of suti-rnded 
soil particles. Secondary functions inclhle short term irrigation of 
small downstream areas, provision of a water supply for people and 
livestock, fish produticn, and recreation.
 

2. Costs and Benefits. 

These checkdams are budgeted not to exceed Rp., 150,000/ha of 
upstream watershed. Once conistructed, maintenance sts are mnimal. 
Direct costs are primarily for local labor (60%) 0iich is paid the 
prevailing age rate, material obtained sitearnd (40%) at the (exc-.pt 

cement). Personnel at sites visited reporced that construction Coct-s 
frcn Rp.20-30 million and required 12,000 - 15,O90 manclays of LIt;box. 
(3npesation is paid to owners of the larl flooded isy the dzn at a rate 
of Ip. 75/mh. After the check dam silts L-, the larkd is retu - .d tu 
the original cw.ner. 

Off-site benefits going to dowTnstream residents ifhie re u7t-lon in 
f'1c>Jing and reduction in Uhic- rate of siltation in major dams, irrig'tion 
can-ds, anA farmers' fields, on t'be site, the da r s visited i-rciated 
10-15 ha. dowstrein, reduced drx 4ht risk in the wet season argo 
permitted a seco id crcp in the dry season. Individuals at the :-ites 
suggested that after the dants silted up, the effect of inthe dams 
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elevatirg the water table would facilitate %et season ard early dry 
season irrigation of downstream areas.
 

3. Assessment
 

The short life expectancy of 
sane of the dams visited (5yers or
 
less) itodicates the magnittile of the erosion problem. 
 D)r.ij.g this period
the check darzs do serve to facilitate flood control -3xI r'e.duce sil t.-t.iton 
of the lowlJ--d irria-ation infrastructure. Hence, these dams serve as a 
stcp gap solution until more permanent interventirns can be establis;hed.
 
Yet, at .osite visitcd were 
a check dapis had hbees,. construct.] had Ta-ior 

.eeither eztend the useftul .ife of the d o.provide adeq.uate
 
soil stabi izatinl:_the time the dair, w-s-orecte tor ,i-It I]6j
 

Certain subwatersheds upstream frcem the damns visited were ncre
 
cusceptible 
to erosion than others, due to soil ntru<:ture, sl.i, 
prcx.uction activities and extent of degradation. Yet, the jntcnsity of 
interventions being applied to the wi.tershed did not appear to vary 
significantly between sites visited.
 

While site staff provided approximate estim;Ates of costs, i.t 
did not 
a.peax that empirical ex post studies are being uiertaken to asess the 
beniefits accrued, includirc the value of increased inccme ari e,.ployn.,nt 
generation due to the availability of ,,ater for irrigation, aniimtl 
production and fishing. 

4. .Rtcwmer4ations 

- Consider closely coxordnatirg check dam consLrixtion and 
upstream watershed stabilization so that erosion is 
siagnificantly reduced by the time the dam is fully silted up. 
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- For a sanple of check dars, .mcnitor di ret benefitsc:-.ne;'..& 

so that costs and berfits can be estimatol. Andv:, is r,W.ci 

be direclted toward identifyirng factors associated with hi.1hcr 

B/C ratios and this infor-mation used to guide futare site 

selection. 

B. Terracing oni 50% slope or less 

1. iion 

In the u.per watershed areas with 50% slope or less, the prilrc.ry 

intervention to stablize the soil is the bench terrace. After 

establishipent, food crops are plant.ed or) the horizaital sorface of the 

terrce and grasses on the ri.er an lip to support 1ivestco-k 

intensification. Originally test(e in the 171) Solo Waitersh(e pi'oj(,.t, 

this tehnrology has been applied in the ejR.PU dem farms, Citandy I ar-6 

II ard the Yogyakarta Rural Develcmient Project. 

2. Costs and Benefits 

The cN1st of bench terracing arni associated structures is largely a 

function of the slcpe of the hillside to be terraced. Estimatcs of lailxr 

requirezients/!ia suggest a significart marpow-r input is needed, rc'irjing 

from about 500-1800 MD/ha depending cn the slope (Table 1) -C'.-e 

projects paid the farmer to coristruct the iterrace ar .others did .ut, 

Yet, even if the farmer is not paid, he must Lorgo ,a:nopartunitie; to 

a daily vrage. At full (Rp. 700/iki) and 50% ouoy.xit.u[t:y cot 'z.. ot ':11Yo.,, 

these riuar;yx.r reqire-ments imply cinstruction ccsts of 14 N-*-3,CX"o 

Rp, 1,283,000/ha. 0osts of planting material, too,ls arx! fer i.i4 

require to build and establisli a crop on the terrace in year 3 avori-&y 

1Rp. 70,0C0/ha (Ta)le 2). Tbtal laly.r and irtaterial costs o-uld rai.e 

(based on Citanduy II data) from Rp, 1,293,000 to Rp. 349,000, depeiding 

on slope and ass.med lab.r, costs (Thbel 4). 1hile maiintenance 

requirements are reported to be miniml a0niy be considered as a normal 

1'
 

http:plant.ed
http:prilrc.ry
http:benefitsc:-.ne
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part of laiad pr'eparation, wateriays and drop structures wi"I require
 
yearly mainteimnce. Consequently, building bench toxrices vcquires 
a
 
significant invenLuent of 
time and money. 

Mhe benefits fran bench terracing accrue on-site to thie .LrjX
 
cpner/user 
and off-site to dcwistream residents. On-site, terracinq

reduces erosion assoxiated 
 fertility decline -.permitting ccntinutxl
 
land use. Terracing in itself des noKt 
 increase yLelds, but redt_,s

future yield losses. In fact, yields mazy decline 
 in the first year or
 
twi after con;truction if 
 the sub-soil is disturbed. [1x,'st4Eft b !e3ts 
include redxed floxlirig ax.i siltation in irrigation dams, caaiJs, wvi 
irrigated rice fie-IF,_ Thus, a significant Prtion of the benef:it oftfe!X'Ecir , Ire off-site and nby ctheqa farmer 2,110 -is expuci.,edCo 
beild the terrace.
 

3. Aeses'Ta-_nt 

Fr-cmi the farmers' perspective, the real. cost of- terracing will
 
dt-penr on off-fani 
and nixn-farr Labor opportunities wben the terrace is 
to be built. Family labor is the prinicipal resource for most of the px)r
fanners in the target area. If off-f arm cirnplcinent is availzble, fJike 
cost of teOracirng t.uld equal the value of I.aKr inctnme lost. Thuc, tre 
faxl-fer's econanic status will detexinine his ability to bear the xt of 
forgoinq incxne-earning clporttnities to invest his labor for ,. future 
ibXMIC gain. 

In addition to the farmers' implicit ost of bui].dirv3 terraie, te 
ab.3oute labor reqniiz-.nts xay he a sic.ifioant czvsoxai-T. lbe .aib
for (onstructii-p tb- terraces is ueneral.y Lssu:ec,Lo be prcAidee by the 
fanner during the diry seaqa-i. For exanIple, .Et us as"'um.e the 
ernineering l.aor estimates are accurate, tl,.t the 'kshshod bex.-;rc 
during a four month scason and tlhat each farmer owns onlTy 0.5 ha -f1 
iaA. Under these circumstances, a zingle faner coul.d prcvide a taximtnM 
of 100 MD/dry seascn - canpa-ed to the terracing requirements of fr~xn 
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approximately 350 (low slcpe) to 800 (steep slopes) MD/0.5 ha parcxel. 
Alternatively, during a 100 working day pe.,riod a faner could cv-ily 
terrace 0.14 ha of low slope and 0.06 ha of steep slope. 

Finally, to be effective terracing must b-e carried out over a 
mini.-ritershed, tyricall" i0ha or more of contic.ous lar4i fanat.d b 
20-30 irndividuals. All. of the farners in the 10 ha area must part Jcij3te 
or excessive rim--off fram the unterraced parcils will damage the newlv 
c-structcd terraces. Itwill be difficult to motirate group acti rj, 
especially if the group includes tenants and near landless. 

The above considerationzs suzjgest: that even if terraciing is 
technically sour.l ad ecoi-ically viable, api. will be limitcd to 

houscholds witl available cash to hire ac< itional lalor, Uiose with nre 
than one adult male mnezber to supply labor, arid/or wealtiier h'.useho',.]s 
that can afford to forgo seeking wage employflent during the tiry season.. 
if the farmer operates a large p.rcel, needs to attend to Ferfowqal 
activities and/or must earn ige in-xmie to sUjoort his family, it. .1. )e 
extrtmely difficult for him to self-finance construction thrclrgh bis :,' 
1.,ahor contribution. Over thc miay mini-*atesheds that need to be 
terraced in Java, it is highly probable that many farmers w-ll find it. 
extrmely difficult to participato, but withceut widespre-ad ja-!ic.:-lpaiition 
the success of the terracing effort is threatneid. 

4. Rcramneda :icns 

- At seve:al sites, such as the ex.iansion area in Cita.]uy I1, 
sene self-financed terrace c'onst ;.tion has occurred. In 
order to nder-sta-d potentil labor arcJ firvncial Lxcstraints 
to terrace I orstrnction, adoption sturiles ;hould 'e irtiiLite 

iin~ediately. hese sL-.-ies shx.Id select a rayr-in sample of 
dem fann adop4:ers, exL-xansion area adopters ar . non--adp ters. 
Data should be c.lleted on envirimiental an d scrio-eo:n ic 
factors hb%,pthcsizcd to influence adopt icu such a.- s] upa, 
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length of the dry season, farm size, family labor re'ioieis, 
farmer's age, proximity to deumstration farm, tentwce 
status, finiancial ability to invest in terracing, off-farm 
work patteLn, and similar dimensions. Analysis of this d-)ta 
should focus on identifying differe-ces between adcpters ari 
non-adopters to provide insightR into potential caistraints 
to adoption and necessary interventicris to rel: these 
contraints.
 

- Information derived fra adopter vs. non-adpter c:. riscAn 
should be used to determine subsidy/credit levels elquire-d to 
enable various types of farmers to adcpt terracing. 

- Data should be collected on actual labor r(xNuiremntstn,.- for 
terracing at various slopes. !iThis will provide enpirical 
basis for estimating the area of terraces fatmners can be 
expected to c----struct during a single dry sea&n. 

Data needs to be collected on off-farm enplc nent 
opportunities to determine the income lc*t by farmters 
building terraces and the burden that forgoing this 
employment is likely to place on then. 

C. Inproved Crcp _n.Patteins 

1. Descripticni 

Once bench terraces are built, farmers are expected to adept 
in-proved c rLpirig pattern that gives higher profits and resource 
productivity, cmpxared to che pre--bendh terrace situation. 'Thne sour..:es 
of the increased potentials are improved varieties, bh.- ler r -:l).uaticno 
densities, higher input levels (fertilizer, insecticide) and the 
arrangement of plants into rars. Benefits that can be capture( tirough 
the adcpticn of the improved croppinr patterns on bench te-raced land is 
based on several proven technical cotiderations: 



a. 	Yield are increased Since: 

fertilizer provides nutriets relatively absent in the k4.7n 

soilo, 	especially cn continual ly cuijit-i,), N traditonal 
terraces, resulting in a strong yield respaise.
 

- improved varieties are more 
rc:,ponsive to fertilizer than 
traditicnal cultivors. 

- terracing increases fertilizer efficiency by reducirig the 
rate and quantity of surface water run off and ferti'3i.er 

b. 	 b roductivit is increcase by: 

- arranging crcps into intercropry3. rws which red.,es labor 
requiremmit for weeding and Iavesting. 

- increasing planting densities which relducs weed grc-xvh and 
Sweeding labor needs. 

c. Prcductivity of. ital i ncieased I ,:
 

- crop arrartgemient which permits the differential application 
of fertiiizer am- insecticides to each crop at rates avd 
growth stages when response will be maximized. 

d. Ifejnit_ of land use is increaseod by

- introducing inter, 
 relay and sequential crcpping patterns 
that permit more crcs to be grwsn Ixr year. 

e. Risk associated with price ard production failure is
 
reduced 	by

http:ferti'3i.er
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- introducing a greater number of inrcme streams, qeigce
frcn an increased mix of crcp eiterprises. 

-' planting arid harvesting crops thrctjhout the year° 

The ultimate objectives of these strate<gies are to increase
 
etploynent by increasineg the total demand 
 for la).lxr thrcAouhout the year,
raise the "implicit" wage the fanner earns by ein.loying his cNm Lal r on 
his own farm, ari increasing total net incme per year. If pro!uctil.i'y
is sufficiently high, this; reduces farmers depei-dence on of f.-faxm ai l 
rn-farm employment to reduces rural migration to lxibn areas. 

2. Cost and benefits 

Estimates of costs and returns to the improved cropping paitterrs
must be based on actual on-farm trials arx or/ demostraticans conducted 
over several years in the target areas. fn additicn, the data must be 
objectively collected and analyzed orrectly to provide credible 
results. The following analysis is based o-n limited available data from 
watershed projects that mets these minimal standards. 

In the following ecoocmric analysis v&- attempt to assess the

attractiveness of the new cropping techiology to the farmer by estimai-ing
its impact an yearly labor demand, the implicit Wage rate ani LotLi uet 
income. He can increase his ir,ctx ne by workinq )rnre days/yeir, Feekir.q
jobs that give a higher w-ge/day or a cmbination of the al ve. qhe
change (%) in total ! ncome due to the new technol.-y is capputted itLs: 

MD/year/ha employd Wage rate/day net inccine!year,/ha 
by new pattern earned in new earned in inw LX-ttern 

X __ozatte4ri = 
M/year/ha eployed Wage rate/day net incr.ne/year/ha 
by old pattern earned in old earned in old pattern 

pattern 
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In this analysis, we do not irnclude a c.irge for leu-i or
depreciation for terrace ttr.t i.
 

a. Upper Solo Rive Basin Project 

The FAO/GOI Upper Solo River Basin project ran frcan July 1.973 to
?4art:'h 1977. Te terminal ecaxrmcdc report (Gauchon, 1976) inchr~e, asec.tion in vich the results of the improved cropping pattern trialsanalyzed. reA sample of traditicial farmers were surveyed and net returnsestimated to represent without project prodluti\,ity. With projectbenefits were estimated by the agroncmy staff for year 1 and year 10(full benefits) from experimntal data. This producticn data (Table 4)
is adjusted to reflect approximate current prices m) that the aconicanalysis is cccXarable to more recent studies.
 

Results in Table 5 suggest that the improved practices more thindouble larbor demand/ha on severely eroded slqpes ar] increase lalorrequirements by 27% on the moderately eroded land. The implicit dailyw.ge the farrm.er earns for himself by adcpting tJhe technology is anixitthLree tines "the pre adcption level. Net fa.rnocne - the conseluenoeboth mcre days ofworked per year and a higher wagre/dkya - ranged fran 3.5 to8.3 time the withouit project level, on severe and moderately eroded
 
slcpes respectively,
 

b. q2wq artab iral D-ve1cunt Project 

The World Bank funded Jcgyakarta Rral Development Project warsstarted in 19,90 and is ongoinq. Under guidance of a well trainedIndonesian ecoi rmist and expatriate consultant, a strong econcmicanalysis tUnit has ben establish. Input output data is collected bypersonel workinq in the three field sites. The data hase includesresults from (1) researcher axsistod farms on which improve' cr--pinwpatterns A, B, and C are test(ed on plots of 3000 mfarm 
2 (2) deiisLrrationin wkich farmers plant all of the 10 ha contigzous atea to a single 

http:farrm.er
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improved pattern which alhey jointly select (3) farmers' fields outside
 
the project 
area againt which the introduce] patterns are tcpoLzthJI. 'lhe 
ntmi-ger of respandents of eacb type are shOcin in Table 6. 

Table 7 shcvs input used and outputs prcdiced. At all site-s the
 
assisted farmers applied significantly higher input levels, althoujh f m
 
Ar-a ccOpe-ratorB tended 
 to use I.c*%r materia] input aplicatic,: xatLca on 
their field th n the researcher testing patterns A, 1, and C in .000 m? 
plots. Yields reported appear to be quite high. 1br example, in 9a aj:Ir 
C?.jo the peanut crop prodwed 3.5t/ha in pattern C. 

Econoric analysis focuses on a caqparision of the nost prLouctive 
assisted pattern (C), the Dem Area pattern and the farmers' traditjnal 
pattern. Analyeis shows that, ccrqipred to the farfmrs' patteri that 
absorbed 122 MD/ha/year, the introduce-d pattern inchreased n ployment Lry
about 25% in the Dem Area ard 75% in Pvttern C (Table 8). Comparcd to 
the average implicit wage rate of Fp. 3,A,55 for thi farmers pattern,
Pattern C and the Dun Area earned more than twice this level (Tabl, 9).
 
While the far-m.rs' p-ittern gives a net incxine of Rp. 480,C99, in the D.- 1 
Area awl] in Pattern C net incme/year is 4--5 times higher (Table J.0).
While these results ai:e extrentely in'presaive, they are sinificanty 
greater than at other project sites arx] are quite variable butween Ihe 
tLree sites in Jogyakarta. Consequetly, they must be accepted with 
caution. 

c. 2~ad 

'die GO/W1AID Citanduy II project was initiated in 19t 1. To date 
about 3.0 mdxlel farms ha:ve bcen established. Tu estimate the hero:e 
situation, pai.ticipints in the 10 ha ,ic-d] farms were interviewed to 
rec-all pre project ir)uts and outputs. To estimate the impact of the 
intrnuced patterns, the Den farm coperators intexvievoar: Lhroihciut 
the year aryl crop cuts are made at harveqt. Data frrx-. only cene iadel 
farm was available in !rkshet form and is zuumarized in Table .1. 'The 

http:far-m.rs
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improved pattern makes possible triple cropping. As shom. in 'rable 
12-14, for the farmer who qrew only cwie crop before develcpment, thiz 
improved pattern txipled the labor requircments, tripled tho dai ly wage
and increased net inocrae ninefold. For the farmer w.±o qrew two crqs
 
before develolmxnt, 
 the improved pattern increased labor denay] by 35%,

dMb].ed the wage rate earned, 
 and increased net incctie by two wd 
cne-half times. 

d. P3RPDAS 

At each of the demonstraticn farms maintained by P3RI-hIAS, basic
 
irjut output data is collected. 
 Field staff reported they are prcvid-Xh

basic instruction.s 
on how to collect zn-d anr.t.yze this data. Pield sta.f 
provided worksheets from eight sites which was usel to develop) TFbI] es
 
15-17.
 

'Tese results suggest that cn the average the intr.du(- patt-c..t 
dcubles total l-abor requirements from a pre development levl of 168 
MD/ha Lo a post-developrpant level of about 375 MD/ha (Table 15), The
 
implicit 
wage rate rose by two and one-half times frn Rp. 474/MD to 
aboIt Rp. 1,200/MD (Table 16). Trotal net ir.xcme increased five to six 
times frm a pre-develojezit level of Rp. 64,000Aa to a po.t'elcen: 
level of over Rp. 320,000 (Table 17). 

3. Assessment 

Ihe results reviewekd indicate that ccznpared to the farmers' 
traditional patterns, the introduced pitterns have a c-apcity Lo absoi.b 
2-3 times as iuun, labor/na/year, generated 2-3 tiri.es as hgh A daily wi.ge
and provide a net incrc.e 5--6 timeaxve the faraters' previous crop
iric'cme. As farmers becane more familiar with the new tehnol.ov,, the 
soil quality is iumproved throuqh crop residue m., iqement, the rea-eAr. 
and farmners are able to fine tune recrxmended practices, car- still txb.ette:r 
varieties are iduntified, we %ould exlpect these results to be evce, nItre 
favorable. 

http:tehnol.ov
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On the other hand, our analysis covert:xl cnly a small sample of Lhedtiioxstration farms that have been established. In addition, even .ithicOur small scVample, considerable variability in results occurred.
bnsequcntl, ,4i i.3e t !.eEe results are encotnwaging,c tinued attentioaimrust be directed at. evaluating on-farm cr-jaing trials arA de-rstrations 
to guide future implementation activities.
 

All of -.he data presented ;%as obtained frcm model or detronsat.icn
farms in which participants were generally provided free inputs,including planting material, fertilizer ar insecticides. It is likelythat once farmers havd to jray for these inputs, they will apply lo.eer 
levels and obtain lcwer yields. 

Finally, inputs and credit i not readily available at most .ites.Unless inputs are Physically available and productioti credit is provided,
many farmers may be unable to adopt this terinnology. 

4. Recommendations
 

- At all sites, mcnitoring and evaluation activities must be
strengthened so that project staff have available informaticn 
that they can use to evaluate the intl'3iuced techmnolcgy ari 
guide decision making. 

Basic enviroriental data must be collected aii used to 9-roip
together sai.ar sites for pooled analysis. This will rekluce 
the variability in results and increase the raer ofmonitoring data for developing racc mneadations for hczncxterus 
agro-climatic
areas.
 

D. Livestock Cz9)ient 

I. De-scrpton 

After establishing bench terraces, grasses are planted on the 1.i. )and risers to prevent erosion. Grasses planted at sites visited iriclule 
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Ia.'achiaria brizantha, Pennisentijr-pupureum, and Sitaria spliaca.hta,. 
NDperKling on the site, various animal typer --tre to be introduced i-o 
utilize the addition suply of grass, irnclt ding sheep, goats and cattle. 

2. Costs ard Benefits 

TIhe cost of establishing a grass cover on the terrace is 
approximat:ely Rp. 45,000 for material and 2-5 MD/ha of labo-r, if 20N of 
the hectare is in terrace risers and lips. A mature female slie-./gcat
 
costs about Rp. 40-45,000.
 

The unjor variable input into small ruminant pro3uctirx is ].abor.
Owniniq these animals provides a crportunity for the household to self 
emplov family labcr, often child labor with a low opcrtniLjy cT st. 
Typicalty, livestock forage needs are provided bA men or Ixy,s viho cub
 
grass along tie roadways and ,n other public !an] a.,d 
car, it b3c: to 
the pens in which the aniwals are confined. Tb feeill ruwninai-L., the 
household must spe I hour/nirai./ci-y in the wet. .i ;nd 2 
hours/af.mal/day in the dry season. Conseci.ently, flc.k Hize seJ.dfwi 
exoiecs 4-g akiilv./i-ousehold. rtliUi-yj ,'ogr'uss inlenaivey 
terraces greatly r0iiuces tlie ti;ne requp)ired to htrvesL (.iIy frxy:
rc-uirement. tIhis enables the house-oiN to either rair-,e a greater r: ,'):r
of airniATms with the Same labxor input or r,'ise thc s oflsne umb:er ,i:nin.. 
with ry-rhaps ailv 20% of the hhbor input requirerl urc]hr t'he .:v i 
extensive cut ar carry sy:5tem. H11encO. the gras:i-/ivest.x.k :n-:rJ.
can Le exyxect-,A to increase AiLxhr productivity ar-.fthe Jnmli cit wa-g 
earnp1 frc ruirant produotion by 2-3 times. Mirt,]erll)re, livestock 
provide farriers with aun acdit ionalI incaxe strefm, rcdw.inq vulnzrabilit%. 
to crcipc frailure. At the siioe time, live3tock pq:cvide a Srich.'dsnby 
whichi fa.Tn-rrs can accLulate capital. Weoever t],e cx-casicw- arii.3s, this 
asset can be sold to meet fax.iy consLrption am-<] investnient needs. 



3. Assessmenti
 

The irnt1Lmductirn of livestock is intended to encourage the farmers 
to maintain a grass mcver on the terrace as required for land

Stabilizatirm, 
 in addition to increasing farm income. lhxal arainal
breeds 
are to be used, along with grasoes widely grown in Indonesia.

ordy"riew" technology 

The 
is the planting of grasses on the terraces. lile
 

this is not technically ccmplex 
 to introduce, fanners seemed to prefer
buich grasses, ccIared to runniig grass that give better erosion

coitrol. 
 Initial establidimbent may be difficult and require riplantinq 
if a dry Fr-d follows sowin . 

To date, several of the projects have not yet j.mpemenl:ed a
livestock credit program and/or have been .mal-!e to make animal stock 
available at the sites. 
If livestock is 
rot made available Early after
 
the grass cover is established, farmers will have no incentive to
 
maintain a forage cover crop.
 

TraditiCnally, grass has been a 
public good available to anyone
wishing to cut it. With the introduction of a profitable livestcck 
camponent, the eccnnic value of grass will increase and ps-ibly result
in the exclusion of individuals-particularly the landless-from cutting 
grass on private larnd.
 

Livestock productivity in Java is relatively low, partly due ':0 j->or
nutrition and inadequate breeding .umnagement. While the a,.anew rasses
]ramirnous fodder trees may partially reduce nutritional onstraint.s,
significant opportunities exist for increasing cser7ll prodctivity
throuljh applied research. After first identifying tle field -strai: s
 
to higher prouctivity, an applied reseaich progran needs to be
established to test technologies for breakig these bottlen.cks-thereby
increasing the Profitability of the livestock enterprise and fLrme. ' 
interest in ad4qting the terracin. techn-ology. 
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4. Reccaneations 

Mixes of running- ard bunch grasses should be evaluated on therisers azA lips of bench terraces as sucl a cxmbination 
be more acceptable 

may 
to farmers tikai Dole planting of 

recc nded running grasses.
 

Credit prOgral'L 
 must be established inm-ediately so faynern
will be able to utilize the terrace grass, once it is 
established.
 

Applied researchi must be initiated to identify con traints tohigher livestock productivity and test interventions for 
breaking these constraints. 

A sample of farmers receiving livestock on credit must ba
monitored to identify prcoblens encountered, the need for
modifying the recommended technology, ai,- to determine the 
economic returns obtained.
 

E. Developmenton sp greaterthan50% 

i.. Descriptjon 

On slopes greater than 50%, farmers are encouraged to take the la,-dout of annual food crop production and plant tree crops
as for cash irncxrV,
such clove and citrus, firewyod for hane cc-npticn and
(Aibizzia falcata), sale 

fodder trees to su~ly animal. feed (leucaena syP.)and grass for liveste.;k uder the cano:,. Tree seedlings and livestcck
to-be made availab'eare to participating farmers. 

2. (bats and benefits
 

The costs of establishing 
tree crcps/grass is dependent cn the typeof tree planted and the spacing. The long run returns to tree crops such 
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as cloves and citrus are significantly greater than food crops, oice they
reach maturity. For example, a clove plantation with trees planted at a 
rate of 250 6eedlings/ha gives an 'nnual gross return of over F . 1.5 
illion/ha. 

3. Pasessvent 

A significant advantage of tree crop establishment is that unlike
 
bench terracing, 
 it can be done by an individual farmer acting

independently. Li 
 addition, establishment is divisible in the sense that 
each year he can gradually expand the size of his plantation.
 
Furthermore, the propxised trees 
are widely g?own throtgh,.oit the axea, so 
the technology is tested and known to looal fatmers. 

The main constraint to tree plantation establishment is the long
payback period during which the farmer receives no income from the land.
 
Consequently, 
 farmers with limited alternative incoame sources or no other 
lani base continue to gro-w food crops on steep slopes. In the tidal
 
swamrs 
of South ralimantan, farmers have solved this dilemma by planting
 
coconut tret-s on 
mounds in rice fields, enablirg them to grow food crops
until the coconuts are in full production after 30 years. A similar
 
strategy is practiced in Citanduy were 
upland food crops and econatic
 
trees are intercropped. Although 
not optional, a similar strategy may be 
appropriate throughout the u-4:per watersheds. Ideally, a mix of trees 
should be planted that can be harvested or produce fruit at different 
times to spread income flows throughout the year. 

Another major constraint to tree crop establishment is land tenUre. 
It appears that poor tenants sometimes cultivate the steep slopEx.s owned 
by absentee landlords. These farmers have little interest in tree crc4>s 
since their right to harvest the crop is insecure. Proiuion of credit 
for land purchase by tenants could reduce this constraint. 

If tree crps/grasses are to be established on the steep slpes,
long term production credit will be required to enable farmers to firvance 



the necessary irnuts, includjin. fertilizer, trees, grasses, and
 
livestock. In addition, log term subsistence credit could be vrovidtdxI 
to c qensate farmers for short term reducticns in food cr-p inccre until 
the cash crcs came into producticn. Repxiyatet schedules for both 
production and subaistence credit should be withcalculated to coincide 
the Maturity of the cash crop enterprises.
 

4. Reccmnendations 

- Credit should be provided to tenant farmers to enable then to 
purchase steep slope land which would create an economic 
incentive for them to establish tree cr. s. 

- Credit should be prcvided to cover input costs and 
subsistence food requirements to enable farmers to establish
 
tree/grass/livestock enterprises on the steep slopes.
 

- Credit repayment sc edules should be developed to coincide 
with the income generating capacity of the newly established
 

•enterprises.
 

F. Evaluation Research 

An extremely large amount of money is currently being spent to
 
implement the reccomended 
 L")er watershed techrology. All of the oMgoing 
on-farm activities are built on the assimipticn that with the existing 
krwledge about soil conservation, crop production, iAnd
animal liucbarn.ry, 
package8 of technology can be designed for extersion to farwa -,. Once 
deocistrated, farmers will see that these packages are fimancially
attractive and adopt thein. (bnspe-ntly, there is minirmal ethasis o 
research with prlruy attention given to demonstraLioxis. We agree that 
there is adequate knowledge to proceed, but see. major caistraints to 
widespread adoption.
 

I)I 

http:liucbarn.ry
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Given the. high labor requirements of bench terracing, it is
 
d.ifficult to imagirne how a reajtjrity of farmers - especially 
 the poorer
 
oes - will be ble to self-fi.ance c-'stru-tion. Even if the total
 
packaqe is 
 financially attractive, the jxxr majority living at a
 
subsistence living standard would suffer 
coihsiderable bardship forgoing 
alternative cash or kind daily employment to invest labor over the 3-4
 
month dry season to reap benefits 
tihat will not be full', captured until 
some years in the future. 

Terraces observed varied in techncal quality frcm excellent to
 
pxor. Repoxts suggest that even on 
well terraced ln. soil erosion is
 
cxonsiderable 
during the first year before grass is estanblirJhed. Factors 
such as soil type-, slce, rainfall, quality of technical stk-ervisin,
 
degree of lccal political up zrt, cohesion the farmer group and
in 

resource characteristics of cooperating 
 farmers probably explains much of 
this .ariability. 

In these watershed projects, stabilizing soil is a primmaiy 
&bjective. To obtain the farmers' cooperation, new technologjy is 
introduced that will make it financially attractive to adct and ontinue 
to employ soil co -ervation
practices. Farmers' willingness to adr;t 
new technology will depend on the increased profitability of both the
 
introduct-ed 
 food crop package and the forage/nijmal system M~ich tLilizes 
grass and forage trees planted on the lip of the riser and te-rrace face. 
In thi, model, farmers' interest in terracing is a derived dena highly 
dependent on the feasibility and financial viability of cr(.p and 
livestck%production. If these enterprises are not as or mro profitable
than alternat ive irccmle opportunities, the farmers will have little or no 
interest in maintainrinq the terraces, resulting in serious ecoai.An UrTI 
uti rately degradiatinyi of the terrace system ard watershed. In other 
words, if airy one of these iriterdependent components is missing, it. is 
less likely that project goal will be. realized. 

To date, there have been siqnificart breakdo nvs in the delivery of 
plantlrj materials, establishment of credit, availability of livestock 

http:ecoai.An
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ii4 establishment of a strog crop and livestc-k researchi cc~monent. If 

adqtion is to prooeed, these organizational constraints must be riaPkm1. 

Wnile ame spcvitimnnous adoption has occurred at Citanduy II, we knxyn 

nothirg ahbout the characteristics of the adopters and the dorreg'to which 

w can. expict other3 to follow this path. T1here is colisideraible 

Variability both between major project visited anx] within sit3 at each 

project in term of stage of implemetation. eihasis on researcdn, 7,taff 

expiertise, budget refsou'ces, envircmr.eteal conditicrLs, robustnie-s of Lhe 
iriteiventions, and data available to assess the technolcgy packageg. 

br&ns*3q .ntly, as we move forward, we must ackrx)w.iedge the fa,.. that vr 

must lea-n as much as possible from our initial 'e.xyx_.rLenves. MI3.e.n 

dealing with so many unknowns, a strategy of aecfaeitial tinkering is 

rec .tiprd. We in a ystein, vwhat ries,intevene qamplex observe ha ani 

base future action on what we have learned thrcagb this incremental 

process. 

In order to assess program impact and have ccnfiidence in our 

Enalysis, s.2veral .orditions shuld be met. An evaluation design muet be 

used that peinits a valid cc"parison of the before, situviticn and. the 

after prcwgram in.mpct, in Which rajor threats to validity are contrl-.ei 

ideally, respordents must be r-a.cany drawn fran the population aL a si te 
and rarxain.ly assigned to the c-ntrol ari exprieiha! group. Afr'ropriaLe 

data must be collected from each group before, during and Pfter tle 

interventicrs are introduced. in addition, the data must be 

syziteuitically collected at an acceptable standard of accuracy to insure 

reliability. 

The projects reviewed met this standard to varyirng degrees. Major 

areas of concern cbserved in one or more projects irnchided: 

(1) 	 l)Nk-randn s.electicn of c c e.ratc's, including the sel-c,,-iGn of
 

participants based on such criteria as nearness to the road,
 

http:rarxain.ly
http:contrl-.ei
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(2) %4bsonceof before project data, 

(3) Absexyce. of a ccqparabl control groxV against which the cooperators 
experiey.e could be ccai-red. 

(4) The short period over Thich data had been collected, ccjyxuided by a 
severe drought which resulted in widespread crcp and treo/grass 
establishent failuie, 

(5) Reporting of yields based on small crcp cuts taken I smniall parcels 
(0.1 ha) of land1 and converted to per hectare yields, 

(6) Reporting of crop yields on a per bectare basis without disoumting
for the 15-30% of the land taken out of food crop production as a 
osequemn-- of terrace con.trtiction, 

(7) Minimal characterization of site variables (physical and
 
socio-eco(tric) 
 that would provide insights into the transferability 
of the packages across sites.
 

In all of the prnojects observed, the staff's capacity to continuaily 
assess project impact must be strergthened. Strategies for evaluating
inpact miust be plainned into the projects frcm the beginning so that 
apprcpriate data is collected throxhcjut the life of the projects. 
Fkn-tasis shouid not only be placed on evdLuatirg eccniic Parameters, but
also systematically evaluating the institutional support system 
ccutIOe-eits, incbiiing extension, credit, research and project manage.ent, 
so that v&ak c monents are strengthened imiediately. 

Finally, these projects prcport to fol.loqinq the farming systems
approach. Wile lte lrogy package are designed for all ca-qy-cnts in a 
fanning system-snil -nservation, crops, forage, livesqLock ad trees--this 
alone does not cmistitute a farming systems approach. Explicit in the 
farinin.j system aproach is the aci-owlEKgment that to develci) technolcry 
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that meets farmers' needs nld Wbich will be adcpted by them, the 
technicians and research staff must. meanirgfully involve farmers in 
identifying their own needs and evaluating initial technology 

interventions. This implies that rigid technoloqy packages camot be 
precribed by teclnicians. Rather rec mendticis must be developed witih 
a range of options frcm hich farmers can select in accordanoe with their 

own nee-s and Preferences. 

III. Off-Farm nt
 

In the upland watersheds, agricultural activities are the principle 
source of explqyment at the present time and can be exqected to renain so 

for the indefinIte future. 

The major thrust of the upper watershed deve]cm~yent projects is to 
reduce soil erosicn ,!3 increase the prcjductivity of land based 

agriculture. This is an important priority, but must be ccaplEmente-d by 
additional employment generation activities. First, uost villages have a 
posplation of landless households ranging from a few percmt to P;erhaps 
30%. These lK' mehoide are by far the pxrest in the upland co, nunity and 
will not be assisted by a land based develcpue.nt effort. Sec-ni, in the 
long rur land based development may actually adversely affect thti 

landless population, both relatively and absolutely. Currently, lanI±ess 
livestock prcducers have a traditional right to harvest grass growing rn 
both public and private lam.. The intrcduction of high yielding gra:es 

and prW.xouctivity increasing livestock -inagement practices can be 
expected to Pvike livestock proO.ution more peofitable. As a result of 
the increased profit potential, landA formerly available to the landless 

16 lil:ely to be reclaiaed - at, in Kail Konto where dairy cattle 

enterprises using iiproved grasses have been established. Third, it is 
well doc.mented that tne fo,:esL area in Java decreases yearly as pCor 

people (especially the landless) move up to the hillsides to plant food 
crops in the forest ard gather wo'xl, If altermtive incone gen.rating 
cpportunities are not developed, the forests will eventually disappear. 

http:develcpue.nt
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Finally, as the pcpulation inrreases in the upsr watershed, the labor 
intensity of agricultural productien will increase. While the 
introducticn and refining of available technology can be expectA to 
increase labor productivity in the short run, we must anticipate 
diminishing marginal returns to a gradually increasing man-to-land 
ratio. For these reasons, a permament solution to wratershed 
stabilization will not be realized unless resources are also alloc(ated to 
increasi:ng non-.farm enploynent opl-porttu.ties. The land base- watershed 
activities can provide a breathirj period during w ich a more 
c-t~rehevsive strategy can be designed and inrlenienxed. 

In the short rim, major cportunities .Cor increasing nin-fa' 
emplolnent lies in pxblic wrks projects, such as feeder roads, bridges 
and checkdams. These projects will also provide a base for continu , 

develcpnent. -First, road and bridge cOm3tructicn will strengthen the 
transportation infrastructure which will facilitate tho ovnieit of 
agricultural inpi.its into and prXoducts out of areas that are presently 
quite isolated. Second, improved transportation will reduce ship.ping 
costs, making agricultural outputs from the watershed more ccmpetative 
with the more develkled lowland areas. Third, the infusion of capital as 

• -age payments would increase the savings aryi investwhnt cap>Yci .Iyof 
participants, making them more capable of adopting new agricultuiral 
technology. 

In the ionger run, rxon-farm employment projects must be pla1ned in 
relation to other watershd develcpnoent activities. First, in 
anticipraticn of increasing food crop production agricultural produc.t 
proc-essing activities shoIld be established, includinm cassava and 
soybean processing. Second, as fuel wood trees mature and the fuelwxzd 
offtake increases, charcoal production may be feasible. Mird, Iwood 
product based cottage indutries stu±1 as furniture making could add volue 
to forest trees harvested. Finally, there may be cpportuoities to 
develop small manufacturing industries for producing agricultural toUs 
and similar products.
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Presently the uper watershed areas are at a ccxnparative 
disadvantage in the production of almost all gcXAs and services eXceot 
the processing of agro-forestry products - due to higher transportation 
costs and the outmigration of the most rkilled manpower resource, 
Consequently, witlout significant government intervention directed at 
firm establismlent, manpower training, transportationi, and nrirketiixg that 
could offset these natural disadvantages, ucn-farm eMloyment is unli"'.-ly 
to increase significantly. 

IV. Private Enterris Oortunities 

A major constraint to watershed developnent is the cRI~lxity of the 
planning process that is designexd to deliver a wide mix of irputs to 
Participaiting farmers at a time. To date delaysgiven point in in the 
delivery of improved food crop seeds, grass seed, fertilizer and animal 
stock have seriously constrained implementation. 

1tere are several reasons for exploring opportunities to divorce the 
provision of technical advice from the provision of inputs. First, 
scarce techtnlical manpower should be freed of administrative 
responsibilities ansociated writh procurement to enable them to alvise the 
maximum nuzr-ir of farmers. Seccnd, costs to the farmer recipients can be 
reduced if he is permitted to directly procure inputs suchl as livestck, 
accelerating farmer acceptance. 

Third, cetralized planning for input procuremmit and delivery 
reqlire infonration about future denam] that placyes significant burdena 
on the administrative system to do in a timely fashion. Fourth, the 
developmcent of private input supply source can coniribute to the general 
objective of strengthening the ecncrcic viability of increasing ccu.Unity 
and the eployment. Finally, an input delivery system controlled by 
individual. entrepreneurs or a co[erative is more likely to make 
available product that zeflect farmrs' needs. in contrast, since a 
public procuranent system has a built in demand for its output through 
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the planned program, it is likely to provide inputs, varieties, and 
brands that are not consistent with the farmers' perception of their (wti 
needs. 

iYbr example, the multiplicaticn of improved food crcp varieties 
(corn, pe"anut and soybean), grasses and tree seddlings cotuld I o 'gani.zed 
around dem/xiodel. farms. These cooperators -. as individuals or as a 
farmer group - could be provided an initial. small stock of re-istered 
seed to grow under recanmeried spacing arv fertility levels to give 
maximum pructtorn. Me harvest could be. graded and stored by the 
prcducars under secified ounditions. PRL's could ccratuct gerittiatiu 
tests to insure a minimtam standard of viability and designate these 
individuals as authorized s ed sources. Neighbori g farmers could then 
buy seed from these source at a premium prive set to chx&ensate the se*d 
producers for their extra effort. A similar mechanism could be 
establihey] for the producticn of grass and tree seedlings. In these 
systems, the role uf the public institution is still inrortant, but 
limited to techmical advice to the seed producers, qualifty coxitrol, and 
ecmmunicatin, to potential buyers the local sources inprovedof seed. 

Yrputs such as fertilizer and pesticides are successfully rn-rkeLed 
through owoeratives in the lowland. In tranmnigration areas 
"spcwtaneous" fertilizer dealers have develcped in response to local 
denwnd before official channels were establishcA. Until viable 
cocperatives are developed in the ipper watershed areas, it -my be 
appropriate to prcw_ te the establishvent of private dealetships. 

V. Subsidies and Cvedit 

A. Subsidies
 

There are several valid roasais to grant s'lkbidies to encnouraqe the 
ad-ption of conservation practices. First, the benefits derived frm 
implementing these practicea are capt red not owly on-site by the 
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adopter, but also off-site by others vho do not share in paying the 
cost. In the u.rer .-atershed case, a significant share of anticip.ted 
benefits qo to downstream residents in the form of fload control, 
reduction in dam/canal siltation, and reduced damage to eshuariec. In 
effect, it the upland farmer does not receive a subsidy, he is actually 
subsidizing the lowlan] populati-)n that cature the off-site betefits. 
Secoad, conservation benefits generally have a lqng payback period. 1hus 
thet, are partly captured by the farmer, and partly by future 
generaticis. For these reascns, subsidies are provided to reduce the 
actual cost to tie farmer so that he is able and willing to arlcit tlum. 
The subsidy is estab!ihed at a level that ?makes it profitable for him to 
ALplet ent a practice that, witlrout a subsidy, would only be Profitable 
frcm a scietal point of view. Third, subsidies may alio be gr&ited on 
equity grounds to redress historical patterns that hkave resulted in 
significant differen.ces in welfare between groups. Residents in the 
uLrer watersheds have been largely bypassed by the develomint princess 

which hAs fasussed on building social and physical infrastruct.ure to 
serve the needs of lowland populations. 

From the gove.niments' perpective, subsidies must be set at the 
minim,.= level required to obtain adoption so thait available resou.rces are 
leveraged to stimulate adoption over the largest possible area. 
Currently, several models are beirN tested that have Lelied on different 
levels of subsidization: 

1, P3RP2AS Decrstratica, Farm Atoc 

Farmers on a ccrtigw~us Land area of not more than 10 ha are 
provided atibot Rp. 290,000/ia in year 1, with PP. 50,000/ha for waterways 
construction and the rest for inputs like fertilizer, planting Aeriid, 

Lscl-ticides a d beznch terrace constricKtion. In the seccv'cy year tlie 
su)sjdy falls to Rp. 11.3,000 for livestock purchase Lad in the third year 
to fp. 25,000/year. XxAmot Pp. 50,000 is provided to farmers outside the 

Dew farm who adopt the new technology. 
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?. Citanluy II asq d
 

Farmers 
 in the 10 ha demonstration area are partly subsidized
build bench terraces an waterways (Rp. 100,000 la). 

to 
Free inputs areprovided such as seed, fertilizer and insecticide. Cboperatcrs areprovided free of cotst small ruminants after 70% of the terrace face r.ndlip are established in grass. Using the lmdel farm as a base, extensionstaff reach cut tO neighboring farmers to encourage them to adcpt thetebMnlogy package. In the expansion area, farmers with cantiguous

holdings (mini- tersheds) are organized into groups, provided tehnicalassistance in laying out contours, and are expected to construLYt thebench terraces using their own labor. Waterways an drop structure are
lr'nstructed at the expence of the project. After c=rleting theirterrace, grass is provided free of cost to vegetate th!. risers and lips.During the first year, improved food crop seeds and material inputs

(fertilizer and insecticide) are provided free. 
 In later years farmersare expected to purrchase material inputs and credit is made available for 
livestock purchase. 

3. JOq karta Rural Devel entProjct 

In the Jogyakarta mode]., a higher level of subsidization for terrace
construction is provided to Dam Area participants, estimated at 50% ofthe cost of terracing (Rp. 30 0 ,O00iha). In addition, inputs are providedto prrgram participants such as fertilizer, insecticide, and planting
 
mat'rials.
 

All .of the projects observed are only a few years intoimplementation. Typically, the model or demonstration farms have be-nestablishei for only a year. In scw instances, inputs such as grass andimproved food crop seeds wre not provided and livestock not available.Furthermore the several sites differed significantly in terms of soil 
type and other agro-climate factors. 
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A key indicator of the success of a subsidy strategy is adoptiai by
farmers. Por most of these efforts, there is minimal information 
available that docments the adoptioni process outside clewa farms that can 
be used to judge the quality of terrace costructioi, cropping patterns

actually grown and productivity. Cosequently, it is difficult to
 
ccr'.in.dle that corie uodel has proven zoare effective than another in
 
facilitating Moption at a lower cost/lia.
 

We f& 
the major c¢rvnent in the package of technology that nwy
 
requir direct subsidizatiai is 
terrace cozistruction. While it is 
eao-times ar.Putd that farme:'s will not maintain terraces that are 
finantrce] priblically, we believe that past failure by fariners to maintain 
Pllblically ,nstrwteed terraces has been due to the Luavailhbility of 

inputs, credit Tnd technolqgy that gave an attractive return. As a
 
result, there .,s 
no adequate incentive to maintain the terraces.
 

Conseqaently, a flexible subsidy policy is recamenKed that talbes
 
into account the initial response of farmers to a =lest level of
 
subs,dization and takes into coisideraticn tJe differences in the quality
 
of the land 'resource and prchable increase in prodluctive capa-kcity as a
 
result of terracing. 
For example, a higher level of subsidization :py be
 
reqtiired in areas with poor soils such as in Jogyakarta than in
 
Citandly. If cash subsidies are provided they Ehould be.chuueled to
 
fanner grckrps who ifwid Lv. responsible for cristructing the terraces on 
their own l].d in order to insure quality at-4 provide a direct benefit to 

these cxoq --rators.
 

B. Credit
 

As riany faners in the upL.r watersheds are at the subsistence 
income level, they are not able to generate the savings needed to 
purchase reccmme)ded inputs for cash. At many of the sites visited, 
credit channels have not yet been established to serve the needs of small 
faxmers. C eetly, adcption of the recomwe.nded practices may have 



een slowed. 
To enable farmers to adopt the improved technology_, credit 
ill be required. 

In Indonesia, &mall farmer credit is qenercaly tied to a specific 
ackage of inputs for specific crops such as the Bimas program. 1,e 
Pier watershed devel-incnt program takes a farming systems approach and 
ncludes new technology for a diverse set of enterprises, each requiring 
ifferent inits. In addition, credit needs be expectedcan to vary frr, 
armer to fanmer. Consequently, credit should be made available not for 
pecific inputs or packages, but to finance the inputs arxi enterprises 
he farmer feels are most suited to his needs.
 

I-1 the upper watershed, many of the poorest residents with the 
reatest need for credit have no land which could be used as collateral 
zr loans. If collateral were required, fhese residents would be
 
ypassed. Yet, by combining the available family labor resources with 
apital, the productivity of their labor could be significantly 
acreased. In order to meet the needs of this pcxulation, it will be 
_cessary to provide rjin-co].lateral cans. To guarantee repayment, these 
mwn should be provided to farmer groups hich are responsible for 
aeirg that each member meets his obligation. 

Initial results from demonstration farmg suggest that the intrcduced 
.chnology will fa-mers'increase incm:ie, making adoption finarnial.y 
:tractive. Consequently, it should not be necessary to subsidize
 
7edit, but only to make it available to clients at a fair market rate.
 
inmer's willingness to borrow and invest in the new technology will in 
ict be a test of the eccaxic viability of the reccmmended practices. 

7here is a med to develop a credit system that is permanent and not 
isociated with a specific project. Otherwise, when the project errs, 
L.rmers will lose access to mLc-h needed capital. Efforts must be made to 
iarnl credit tlrough e-xisting, financial institution.;, and encourage 
iese institutions to increase the capacity to serve farmera in the 
mote villages throughout the watershed. 
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Repayment schedules should be established so that loans care due 
Scn after a return on the investment is realized. For exwpiipie, lazw,: 
used for annual crcps should be paid after harvest. Loans for tree crop
establishet should be longer term and take into acxcunt the fact that 
incane will not be generated for several years. 



Table 1:
Labo r.ui rements and cost/ha

various-p 
at 

ct sites and slope n 

Site Total Cost (Rp. 000)Slope % md/ha at wage rates/ :.: 
1~71~ORp. 35s(T 

Upper Soloa 
 5 - 30 750 525 263
 
30 - s0 1520 1140 570
Citanduy IIb 10 - 15 
 789 
 551 275
 
45 - 50 1742
c 1219 610
Jogyakarta
 10 - 20 845 592 296

40 - 50 1833 
 1283 642
 

Source: 
a -Gauchon, 1976, Some Aspect of Watershed !!an.'Ment uco.imics± S1o p.60 
 .. ...
 
b) Project staff (typed data)
c) Jogyakarta Rural Development Project, Working Paper C-5, Appendi.x 


p. 2 
,
 



Table 2: 

Estimated material costs for terrace development
 

Site Slope 
 Cost (Rpfia) 

Citanctuy Ila N.A. 74,000
 

Jogyakartab 
 2S 69,500
 

a Citanduy II, Appendlix 3, p. 24 
b Jogyakarta Rural Development Project Working Paper C-5 

Appendix 2, p. 1
 

Table 3:
Estimated cost (Rp./ha) of bench terracing at various 
s a -orcosts, -1,1' I 

Slope 0pportunity cost of labor
 

Low Rp. 625,000 Rp. 349,000

Steep Rp. 1,293,000 Rp. 684,000
 

Note: Derived from Table 1 and 2 



Table 4: 
Results from the introduction of improved crop

E.0ductoi-uc ices on bench terraFetan-h in


the Upper 5-Y 

Parameter 

Labor 

total (MD) 

hired (MD)

draft (days) 

Planti n material 

upland rice 	(kg) 

maize (kg) 
groundnuts (kg) 
soybeans (kg) 


Mantire (t) 

(Jemical Fertilizer 

urea (kg) 

TSP (kg) 


Insecticide 	(1) 


Yield
 

uplar-d rice 	 (kg) 
maize (kg) 

groundntits (kg) 
soybeans (kg) 

cassava 	 (kg) 

Source: 	 Gauchon, 1976, 

Solo.
 

j-oaitershed,Wiw--Ti(lo(p-KFeare). 

Erosion Status
 ______~r Moderate 
Deve3o'01ent Stage 
Pr 

147 

4 

4.2 

6.4 

0.2 

6.2 

o.7 


1.1 


3.3 

0.5 


0.1 


40 

1.5 


60 

2 


650 


Some Aspects 

oste 
(First year) 

330 

100 


4.7 

12 

0.7 

25 

1.5 


1.2 


177 

184 


0,1 


400 

30 


275 

15 


3,525 

of Watershed 

Deveo V 	.t age 
Post 

(First year) 

383 487
 
94 IR4
 

5.3 	 5.8 

17 17
 
0.9 3
 

3115 	 55.5 
0 0 

2 	 2.2 

56 17
 
28 192
 

0.4 	 0.4
 

325 1,125
 
Is 200
 

400 1 ,075
 
0 0
 

1,300 6,22 5
 

Management Sonomic, 



Table 5:Ih~act of introduciLin p roved cro prnduc--" 

practieson 
_, ... .a.t- _V
M-e--- F S-oenc _tejraedYiP,71Ti 

Erosion S-,atisParameter SevereParameter gih-beb6 cer tnch eIx-o["-c' ant~e Pre-.bencih ti~hx - ....
 
terrace -PF'-o -- ost terrace 
value 
 value
 

Labor intensity

(rad/ha/year) 
 147 100 224 387 100 27
 

Wage rate (Rp./I.d) 231 b 100 
 370 556 
 i00 278 

Net i.ncome 
(Rp./hia/yr) 33,957 C 100 830 215,172 100 3S3 

a Esti-mated cirrent (1981) prices are applied to the project iornit
and out:put values: fertilizer (Rp.90/kg), insecticides (Pp. 2.0C ./),rice (R.p. 150/kg), maize (Rp. 100/kg), groutnnuts (RI:. 300/kg),cas:sava. (Rp. 50/kg), soybeans (Rp. 250/kg). 
b Wage rate calculated as gross returns minus material costs divided by

total labor input. 
C Net income calculated as labor intensivy times ;age rate. 

Source: Computed data in Gauchon, 1976, Sowe Aspects of Watershed 
ana.gernet Ef.onnLs, Soo. 



Table 6 :
 
Distribution of cooperators, ,ogyakarta Project
 

Assistedaaid Uass isted
Site &Irowirig pattrn: andS ro',i,o: 

Area patTer n 

Kedung Poh 4 4 4 18Hargotirto 2 
 0 2 
 9 6 
Banja O-yo 8 0Q

Total 3 4 
 8 36 -.
 

a Bench Terraced land 
Snurcc: Technical Development Cell, Agriculural Couiponent, NOR 2 

C01nsul.tait's Report on Axri.culturaI Fconoriics...ogysa.f," RuralDevelcprnnt Prcj ec. " " 'art 



Table 7:
 
Input use croppin patte~ns own in Jagyakarta


R'al Development -roect,1I - 1982
 

Assisted and growing Unassisted andSite/factor 	 Pattern: growing: 
A 	 B - -Aia Farmers' pattern 

Kedurig Po 

Wj or iputs: 
total labor (md/ha) 442 448 lll 
 149 122
 manure (t/ha) 0 0 	 00 	 4. 
ure-a (kg~ha) 	 250250 	 200 275 71TSP (kgha) 	 200 
 200 	 200 125 77
 

Outputs:
rice (/ha) 	 2.8 2.9  3.2 2.4 
corn (t/ha) 
 1.8 i.7 1.1 1.8 M 
peanut (t/ha) 	 0.8  1.1 0.8 0.6
 cassava 	(t/ha) 9.2 
 7.3 	 1.9 8.1 5.6soybean 	 (1/ha) - 0.6 0.6 -

W rgoti rto 

Major inputs:
toalabor (od/ha) 501 -	 234399 	 152 nmnure (t/ha) 	 0  0 0 	 3.1'itea (kg/ha.) 	 250 - 200 275TP (kg/ha) 	 200 - 200 125 

115 
44
 

OXtput s: 
rice (1d1(/ih) 1.3 - 
corn (tha) 1.0 - 0.8 1.4 
peanuts (t,/ha) 0.4  1.4 0.8 
cass;aya (t/ha) 7.1 8.4 	 1.8-	 6.0 

Ban i ar Ovo 

Major inputs:

total labor (rod/ha) 320 - 220 128 126 manure (t/ha) 	 0  0 0 	 1.7 
urea (kg/ha) 250 - 200 27r 190
 
TSP (kg/iha) 200 2--
-	 125 

Outputs:
rice (t/ha) 3.4 .... 
corn (t/ha) 0.7 0.6-	 0 1.2 
peanuts 	 (t/ha) 1.9 3.5 0.9 1.4 
cassava 	(t/ha) 4.2 
 -	 5.0 6.0 !.O 

Source: 	Technical Deveh.pmertt Cel i. Agriculturat Ccmponent, 1183,
Consultantst Rp',: on A,ricitural Econmic.1 Jogyakarta , ': 
Devciop,,e ntlRec-t. 

-i 



Table 8:
Impact of introduced croattern on labor 

intensity, J2,yakrta Puiral Development Proiect, 

Labor use in Index of change:Site farmers' pattern Comarison of pattrns 
Ad/haiyear) s Deio Area 

Kedung Poh 122 100 91 122Hargo Tirto 152 100 263 
 154
 
!a6ar Ovo 1M 100 175 102-'ffa-g-M " -176g 

Source: Calculated from data in Technical Development Cell, Agricultitral
Contponent, 1983, Consultants' Repolt on Lricu]tural Economics,
Jogyakarta Rural i-eveloprment ProI e. 

Table 9
Impact of introduced croping pattern on wage rate?
-J2yakarta Rta.-.-v-e-o, 

Wage rate with Index of czange:

Site farmers' pattern Cmparison of patterns


(Rp/md) Fanners "7 ArTr 

Kedung Poh 6,902 100 125S23
Hargo Tirto 473 100 429 576
Banjar Oyo '1 191 100 136 P,6
kveragje 5~7 ,M -7. 

Source: Calculated from data in Techi-ical Develoment Cell, Agricultural
Component, 1983, Consultants' Report on Agriculturql Econkmics,
Jogyakarta Rural Development Tf-ject. 



Table 10Ipact of introduced croing atterns on net 
income,
 

Net/Income from 
 Index of change:
Site farmers' pattern 
 Comparison -ifjatten5-
 i (Rp./ha/y ,r) Pdrme r.' -- --C -]tte 

Kedung Poh 
 842,044 
 100
[iargc Tirto 71,896 
112 153
 

100 1,128 887
 
Banira .eW'vera.g 
 480,9
528.066 "-T'O100 -4,0238 3768 

Source: Calculated from data in Technical Development Coll, AgriculturalComponent, 1983, Consultants' RpOrt on Agticultural Econfxnici
Jogyakarta Rural M-veloet 
 r ct.
 



Table 11:
a~i~ s of crowing patterns before and after model fai-mdev;e lomt, eg i tan. Cltand ,Y=.- 9 ' 

Before After
 
Monoculture POculturee PoYIul-uCeParameter First Second First Secon Thi rd 

crop crop crop crop crop 

Selected Inputs 

fotal labor (md/ha) 123 170 130 170 128 10A urea (kg/ha) 0 100 100 200 200 50
TSP (kg/ha) 0 0 50 100 100 35
NPK (kg/ha) 0 100 50 0 0 0 
manure (t/ha 2.8 0.7 0 2.0 2.0 1.0 

Yields 

rice (t/ha) - 2.1 - 2.0corn (ears/ha) 
 - 1500 is SOOO 5000 
peanut (t/ha) - 0.7 - 1.0
 
cassava (t/ha) 6.0 0.5 
 - -wijen (kp/ha) - 10 - -



p impkin (pieces) - 100 
 -
grass (t/ha) -


- - 1.5 1.5 

-

1.S
kacang tunggak (t/ha) -.. 0.4 ],2 
.agg plant (pieces) -  - 100 -

Source: Model farm worksheet provided by project staff. 



Table 12: 
Impact of intrxluced crop p tern on labor

intens ty betre and-d--ifer r-odel faim deve.oomentKegr"Jt ! ns'C-itandq3 'PgT'-

Type of Before Model Farm Index of Chanjge: Couparison ofpattern labor intensity before to after model fanm 
(md/ha/yr) Before After 

monoculture 125 100 325 

polyculture 300 100 135 

Source: Mdel farm data recoids provided by project staff. 

Table 13: 
mpLact of intrtucedcr'ppi, pattern on wa'e ratebefore and after mod-e 
 farm develo%"ent 

Type of Before Dem Farm 
 Index Change: Comparison of
pattern wage rate 
 before to after mode! farm
 
(Rp/nid) Before
 

monoculture 
 690 100 282 

polycul ture 1,056 100 1.84 

Source: Model. fanrmi data records provided by project staff, 



Table 14: 
Impactofintrducedcr pvim pattern on net incomebeTore ataImod r deTo-Tial it 

Type of Before Dem Panu 
pattern net income 

(Rp./ha/yr) 

monoculture 86,250 

polyculture 316,800 

Index of Change: Cohmparisnn of 
before to af ter moel farm 

Be- re 

100 917
 

100 248
 

Source: Model farm data records provided by project staff. 



Table 15
_Ipact of introduced crol2ingpatterns on laborintensitr Jratupseluna, P3RPDAS Den, Farms,TgT 'gl and 1981- .. .. 

Plot Pr' Dem FarmSite area Index of Change: Comparison ofLabor intensity Pte to Post Dem Faim Situnation(ha) (md/ha/yr)a Pre Year . Year 2 

Ngargosari. 5.5 51 100 153 
Lemahirang 4.4 269 100 114 
Karang Gatok 8.0 155 100 226 
Jlorem 7.0 301 100 21.6 
Bagor 
 4.9 
 127 
 100 
 80 
 175
 
Ketapang 
 6.0 
 107 
 100 
 467 
 425
 
Kayea 
 7.5 
 251 
 100 
 108 
 98
 
W3ede 5.2 80 100 216 207 
Average 
 6.8 
 168 
 100 
 223 
 226
 

-:comptted as total labor/dem farm (md) divided by area of dem Farm (ha) 
Source: Dem farm data records provided by site staff. 



Table 16

Impact of introduced cro i atterns fa e rate. 

Pre Dew FarmSite Index offWage Rate Change: Comparisoa ofPre to Post Dem FarM Situat~ion(Rp/md)a Pre -Yea 1 Y 

Ngargosari 

672 
 100 
 1.43
 

Lemahirang 
402 100 200 

Karang Gatok 466 
 100 
 210
 
JIarem 
 238 
 100 466
 
Bagor 
 495 
 100 
 230 
 210
 
Ketapang 405 100 
 233 375
 

Kayen 

179 
 100 
 288 
 .333
 

. de 933 too 82 
 101
 
Average 
 474 
 100 
 259 
 255
 

aComputed as net returns (Rp/ha) divided by total labor input (rod/ha) 
Source: Dem farm data records provided by site staff. 



Table 17Impact of introduced crop ig patterns on net farm 

1980/81ad '8l/. . 

Site 
Pre Dem Farm Farm Index of (Mange: Ccpari.on oflabor Income Pre to Post Dem Fa,.wq Sicukatiol

(Rp./ha/yr)a Pre Year I Year 2 

Ngargosari 34,272 100 219 
L. ahirang 108,138 100 228 
Kerang Gatok 72,230 100 475 
Jlarem 71,638 100 1,007 

Bagor 62,865 100 644 368 
Ketapang 43,335 100 1,088 1,594 
Kayen 44,929 100 311 326 

74,640 100 177 209 
Average 64,006 100 509 624 

aComputed as days of labor (md/ha) times daily wage rate (Rp./Id) 

Source: Dem farm data records provided by site staff.
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TEHIcAL REPOR' 

1. Introduction 

Since 1969, the GoVernment of IndMciesia has placed increasing

inortance on 
 the problem of rapid degradaticn of its natural resource
 
base. As pcpulaticn pressures have 
 increased, deforestation of upland
 
areas 
has taken place and forests have been replaced by annual crops.

These crops 
are often grown with relatively little attention to soil and 
water oxnservation practices. The change in land use has resulted in
 
rapid increases 
 in soil erosion, siltation of strez-P and irrigaticu
canals, flooding during rainy seasons, and drought during dry periods.

As erosion has bt.xae 
more severe, productiviLy of the land lis decreasEd 
while population pressures continue to increase, creating an increasingly 
rapid cycle of degradation. 

The foregoing is an oversimplification of a very complex problet.

livever, it is sufficient 
t: show that a wide range of social., e oxumic
and technical factors are involved in the imp-roveanent of watersheds. 'rne 
manpower needed to develop and execut-i proga 3 requi red to improve the 
exisLing situatiz, must also repretzent a wide range of knowledge, 
experience and skills. 

Objectives 

Planning to meet the requirements for trainef personnel for watersned 
management and upland development in-.olves four main areas. First, 
qualitative, or the content of training and the ability of trained people 
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to perform the duties required of them. 
Second, quantitative, or the
 
nimbers required by level of training and by broad subject matter area.
Third, utilization of trained personnel, or the factors which influence 
their effective use and their capacity to carry out the functions 
assigned to them. Fburth, all of these aspects should then be brought
together in the dpvropriate mar4xcer strategy necessary to nxet the
 
overall government policies for watershed management and upland
 
development within specified pericd of time.
a 

The. Human Resources Assessment Team 

Two members of the Team were assigned to study manpower and
 
training. This sub-team adjusted its schedule of work to include visits 
to training instituticns and extension centers not visited by the whole 
team. It also participated in most of the meetings and field visits ky
the Team with watershed program personnel in order to obtain information 
and to evaluate marpower needs for these programs. 

2. Dualificticns of H!i.' Resources 

The work force in the atersheds visited is made up of the rural 
populaticn and the staff of line agencies and special projects. Thiose

playing key roles in the development and implementation of watershed
 
improvement activities are 
the farm family, key farmers, village
extensionistu, extension supervisors, extension specialists, researchers, 
program planners, administrators and support personnel. 

The Farm Family 

The ability of farmers and their families to understand the 
consequences of present practices on their land and their future 
livelihood, their willingness to make changes in the face of the risks
involved in the adoption of new practices, and their skills to implement 
ne.w practices are a major concern of training programs. In a denrcratic 
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of any program aimed atsuccesssociety the farmer is the key to the 

the 	farm fwnrilY u be the focal
changinlg agricultUral practices. Thus, 

training for watershed develoment programs in 

point of manpower 

Indonesia. 

visited is literate but has 
in the watershed areas

The average farmer 	 is 
The 	 level of education of his wife 

only 3 years of formal education. 


HLbwver, they are intelligent and have well
 
likely to be scmlewhat lower. 	

as evidenced by their
farming systemstraditionaldevelcped skills in 

farmers and farmers wives 
farm plots, gardens and homes. The 

we!U kelpt 

interviewed eyhibited positive attitudes toward education and cooratiXl 

with new farming
and weze willing to experiment

in commuity activities, 
they areinccme. Thus,

ruld improve their 
wpractices which they felt 	

skills and toto learn new 
and 	have the capacity

to trainix3receptive 	 however,resources,Their limited 
to existing conditions.adapt them 	 new practices.

limit their interest in 
risk taking difficult arn may

makes 

providing hi her levels of eduC.itiOn 
interested in

Farm parents are 
The 	 rapidly expandin-g

than they have themselves. 
for 	their children 

ary school systems make it possible for farm children 

primary and cL 
training. Approximately 50% 

at least 6 years of forkAl 
to complete 


receive secordary school education.
 

KeyF~rs 

of farm 
to deal more effectively with the large number 

In order 	 a practice of 

in a program area, extensicnists have established 
families farm group. The key

who, in turn, work with a 
working with key farmers problems 

farmers also facilitate the process of "feed back" of farmers' 

into the system. 

as follows: 
criteria for selection of key farmers is 

The 

in farming.actively engagedi. 	 They must be 

They must have adcpted new) recommended practices. 
2. 
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3. They must be willing to disseminate information regarding new 
practices to other farmers. 

4. They must have a farmer group.
 

Altlhugh these farmers have similar educational background to 
theirneiqhbors, they have leadership qualitles and experience which make them
valuable assets in the promotion of new practices.
 

This system has worked well. in 
 the prcmtionL of programs such as themass guidance program for irrigated rice. Although there are undnitedlyinstances in whicrl key farmers are selected by criteria other than thoselisted above, these cases appear to be the excepticn rather than the rulein the project areas visited. As might be expected, the key farmersinterviewed by the team generally had larger land holdings than othermembers of Lhe group and often held some other position of authority such 
as village head. 

7Te Vili.aue xtension Workers 

The village level extensin worker Is perhaps the most important

agent for cnge in existinjg Piid projected programs 
 for watershed
dewelopment. There are 2 types of extensicnists who work on the
t*atershed projects at this level. They are: 

I. The PPL-field extensionists for rice, secondary crops and 
horticulture mass guidance (BIMAS).

2. The PLP-the 
 field worker of the greening project. These w-orkers
 
are usually assigned to extension activities but may also be 
assigned to other field tasks.
 

These field extension workers 
are graduates of agricuitural hi,2jhschools and their background varies only in terms of special trainingcourses taken and their experience. In general the PPL have beenservice lorqe-r and have had more supplmewtal training. 
in 

However, most of 
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their field exPerience has been with irrigated rice and secondary cropj.
The training of the PLP, on the other hand, has been oriented toward
greenirng project targets. The basic role of the PPL as defined by AATEc 
is as follows: 

I. To disseminate useful agricultural information,
2. To reccmmiend more profitable farming practices, 
3. 7b teach improved agricultural knowledge and skills,
4. To assist farmers to participate in develpment programs which 

will provide credit, supplies, processing, and marketing
 
facilities, and 

5. To develop auto-activity of farm families to achieve higher 
standard of living. 

The role of field extension workers for watershed projects vary from
those stated above only in 
 terms of the limits placed on then by their
 
specific assignment.
 

The PPL-PLP face three major problems in fulfilling their roles. Thefirst problem relates to the fact that their training has not adequately
prepxred them for their tasks in watershed development. There are thLree 
types of high schools which train field extennion workers. They are: 

I. SPP- egeri National agricultural development high schools 
under the Ministry of Agriculture.

2. SPII-[Daerah - Provincial agricultural high schools with guidance 

(curriculum approval) by the Mini.stry of 
Agriculture. 

3. SLTA-P - Vocational agriculture high schools under the 
Ministry of Education (national only). 

The curricuilum of the SPPs, with the exception of the marine
fisheries schools (SJtM) and the two forestry schools (SKMA) which have

specializl curricula, has been devigr!4 to provide a polyvalerit 



(miultidisciplinary) type orientation. Twenty eight percent of the
teaching time remains flexible for the introduction of a specialized

bias. 
 This bias is either directed toward inland fisheries (two

schcols), 
 animal husbandry (five schools), or crop producticn (in the

remaining schools). 
 Overall the curricuim caisists of 34%general

education and 66% technical subjects, 
 the proportion of lecture
practical period is 

mid 
49% arid 51% respectively. The SL T-P of the Ministry

of Education are oriented more tavard a specialized job market and do not 
provide the polyvalent type orientation. 

Most field extension workers are graduates of the SPP. In spite of
the polyv-itent training offered in these schools, the workers theamelVes 
and others identified the following basic deficiencies related to their
 
specific assignments:
 

1. Extension and adult teaching methods, 
2. Upland mixed farming systems, 
3. Soil and water conser'vation technologies. 

In-service training is provided primarily by In-Service Training

Centers (IS1'C/BLPP, BLK, DKPI) 
 ard by project level supervisors and
 
speialists 
at Rural Extension Centers (REC). There are 19 In-Service 
Training Centers which provide learning in the following topics: 

Orientation Training 22.7 %
 
Basic Training 
 0 %
 
Skill Upgrading 
 48.0 %
 
Refresher 'Training 
 17.3 %
 
Advanced Training 
 0 %
 
Promoticnal Training 
 12.0 % 

The training program for watershed developngt projects are nore 
spExcific. For Citanduy, for example, the training program to be provided 
by the centers includes: 
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1. First year of assignment 
a. Orientation to job assignment 3 weeks
b. Basic Extension Training 1 month 
c. Community development 

2 weeks 

2. After 1 year on asaignment 
a. Special Extension Technxlogy 2 weeks 
b. 'Itegrated Farming Technsol.ogy 2 weeks

Special Farming Technologies 2 weeks
 

Such a program, if 
 and when it is provided to all fieldxtensionists, should go a long way twards overcoming their technical 
leficiencies. 

On the job training is also being provided to field extEnsionistshrou,.h training programs at the REC and al deplots and nodel farms.grictLtural information Centers (AIC's) were set up to assist inraining activities as well as to provide saijport services. Th-re are 11egicnal Agricultural Informationi Oenters euid 1 National Agricultural
'formation Center, covering th-e 27 provinces, whidc means that ctiez'gicnal AIC has to cover more than one province.
 

The functions of AIC are:
 

I. Gather, select, and organize informatian from various sources
such as research institutions, universities, libraries,
govenment and private institutions, farm businesses and the 
rural people. 

2. Prepare extensicn material in a form suitable for printing andaudiovisual purposes, and suitable to the target audiences. 

3. Distribute extetsion materials anmslothly as possible Lo all
units who are workirvj in extensioi or who supervise extension 
activities.
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4. TO collect, analyze, and interpret data as regards the 
effectiveness and efficiency of the information materials that
 
have been distributed. 

S. Assist in the training activities and .ork together with the 
extension. 

Since 1982/83, the AICs hae related their system more closely withthe extension programs run by the REF's. For this reason, the AIC has
also assisted with conducting on-farm trials and of developing
agricniltural extension methods. The limited numbers of AIQ3 and the factthat their programs are new means thit they have not yet had full inpac.ton raising the quality of field extensionists working in watershed areas. 

Although the basic resources are available to provide the neussarytrai.ing, there needs to be a greater focus by training units on relevant
field problems. A number of "field laboratories" where the learning
experience involving field extenionists and the farmer can be a
 
ccntinual 
one should be developed.
 

7he second problem, which is related to the first, is the difficulty
the field exttmijnist has in identifying specific factors which limitagricultural Pructivity and in reporting these factors back into the
systen to bring about change. There is 
a tendency to accept a 
package of
practices without question. 
In the areas visited, scme crops were

growing well while others were obviously limited by low levels offertility, yet fertilizer 

soil
 
rect-mmiendatijkq 
 were the same. Field staff did 

not think it strange, nor could they explain, the results of trials
which dryland rice yields were reported at over 

in 
4000 kg/Ha while peanut

yields in the same area were 250 kg/Ha. 
'hough one can not expecL the
extensionist to be a specialist in all areas, they should be trained to
be more observant. and analytical in their evaluation of pro3ram results
and farmers needs. The field "laboratories" menticned above should be 
helpful in improving tlise skills. 



The third prcblem which the field extension workers face is their 
youth. Many of them have been appointed to their tasks within the past 5 
years and same of the more experienced ones have moved up in the 
hierarchy to higher levels. Consequently, as a group, they are young and 
relatively inexperienced. Although this problem cannot be cxuletely 
resolved by training, improving social awareness and skills in working 
with farm groups would help. It should also be recognized that as 
farmers become better educated, there will be a need to raise the 
academic level of field extensionist. Diploma (So) level program should 
be developed to fill this need. 

The field exten3ionists interviewed had very positive attitudes, were 
eager to do their job well, and recognized the need for improving their 
capacity to work effectively with farmers. They present an important 
resource for the future develcnmient of watershed projects. 

The Extension Supervision (FW lrel) 

The Rural Extension Center (ODC/BPP) is the primary administrative 
unit from which field extension services are provided with supervision 'by 
the middle level extension workers (PUM's). Generally there are 2 types 
of middle level extensicnist who work at this level. They are: 

I. The PPM-extension supervisor for BIHN@S. 
2. The PM-extensin supervisor for the watershed project. 

The PPMs at the RE)C level are generally appointed frot senior field 
extension workers and are graduates of agricultural hih schls. A few 
are graduates of agricultural academies or universities. Their roles are 
defed by AAMETE are aa follows: 

I. To develop agricultural extensicn proyrams at REC level, 
2. To guide and supervise the activities of field extension .orkers. 
3. Tb manage training and demaistraticn farams. 
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4. 	 To evaluate the implementation of extension prograis and gi v.' 
recam-dations for improvement. 

5. 	 To manage the REM as a whole whichi csprises the building, lend, 

facilities, and agricultural extemsin actiities. 

Ali-bough the primary role of t1' P04 is not to act as specialists, 
they should be able to provide sczLe sur i-rt to he field level 

techinicians because of their experience and additicnal training in short 
courses and in service seminars or workshops. 

The following basic deficiencies are faced by PlUM's in carrying cut 

their duties. 

1. 	 Basic techniques of rnanagement and supervision. 

2. gricultural extension progranming. 

3. 	 Evaluation of extension programs. 

4. 	 Upland farming systems. 

5. 	 Watershed managernnt. 

In service training and upgrading of professional quialification are 
needed. '1eISrCs and AIC's have programs to help overcome these 

deficiences. For example the Citanduw Project is planning the foUlcAring 
program to be offered by the [STC within the first year of assignment. 

I. 	 Extenmsici Program.) Developmet (1 writh). 

2. Supervisory training (2 weeks).
 
3, V'ter Management at the fann level (2 weeks).
 

These pxoqrams stould help to overcane technical difficl:ies of the 

PM ut consideration shoLuLd also be given to raising levels oL cica IIciC 
training for these staff to Uhe Sarjana ) level a& the general 

educatin-al level of field workers improve3. 

In-service training 	 calific aeand %ijgradingof p :fessinaL C tionn 

need d and are beinq planned to overcvyne these deficiecies. 'l'-ese 
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activities will be discussed in a later section. The REC visited iad 
active programs in proqress am the PPM's were doing good work in spite 
of deficiences which they also recognized. 

The Extssin Eciaist (Project Level) 

'lhe extenzion. specialists Krlkirng in the watershed area includ]e the 
following: 

1. The PPS-extensicr specialist for BIMS and for agricultural 

services. 

2. P3RPDAS PPS  heads of stb-centers. 

The extensicnist at tids level usully has an Ir or equivalent and a 
few have crgadu3te degrees. The blic reb-p.nsibiiities of the PPS are: 

1. To bridge research activities and farming practices. 
2. To backstop field extensiccists by means of iuterial and 

methodoloy improvement. 
3. To backstop prograim development, implementation and evaltuation at 

the 58C level. 
4. Assist the head of the agricultural sexvices in developing 

agricultural programs. 

These specialists are relatively well trained in their specific 
discipline but have scme deficience, in knowledge and skills needed to 
fulfill their tasks in the watershed prcgrams. These are: 

1. Watershed manageient principles involving integrations of 
discipline-s in upland mixed farming systems. 

2. Extensions program d1velopment -d evaluction. 
3. Field den-stration or action research. 

Although it is not expected that extension specialists should Pxre 
researchers, they should have c.oser com-tact with research prxgraams and 

-!
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work with researchers in developing effective field de-nrtrations v]ich
show a variety of practices. Both in-service and academic progranis r re 
to improve the capacity of PpS to carry out their tasks. Trainirg 
programs beeing projected includet
 

I. Orientation to job assignment 
 (2weeks)
 
2. Ltension metihx-s (2woeks)
 
3. Watersr x management (3 weeks)
 
4. Special professional tr-ining (I month) 
5. lrainer training 

in general. these prograns especially watershed m-nagement, 4pear to
be too short and too all-"inclusive" for a specialist. It is difficul.t
 
to see ho"w 8 subjects including terrace Cxoistructions techuiquns, lam,
 
survey and mapping, basics of hydrology, etc. could be covered in more
 
than an introductory way in 3 weeks. At this level 
a greater degree of

spe,,cialization is 
 required. Further academic training is also needed for 
staff at this level. 

Other problems faced by extonsion specialist are that frequLently

critical disciplines are not represented on the specialist staff 
or if it 
i2 represented the support is provided from other programs which demn.rd
 
almst all the specialistas time. 
 This problem will b discussed in Tiore,
detail under the section on institutional constraints. 

Platini aandT chnical Staff (pr te
 

The professiona! staff required to provide analytical, planning and
technical suj-ort for watershed projects incltlbe such areas as w:;,tershed 
plamning, caiservation engineering, survey arv! mapping, and nursery
supervisors. Disciplinary support iE provided by specialist .itafff .t

of these staff have" Ir degree and a few have grarduate level degrees. 

Indications were that the greatest need in this area is t.he
development of analytical, skills needed to adequately evaluate existing 
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resources and to develop integrated plans for watershed development. In 
some instance, improved technical skills such as soil and water 
ergineering, economic arid social sciences and land survey were limiti. 
The upper Solo watershed had benefited from an intensive training prcog:am 
in these areas under FAO Solo I. 

Both in-service and academic training activities are being used to,

upgrade staff in 
 these positions. Not enough emphasis is being g ivel to 
this area of training. 

Peearchers (Prject jevel) 

Research is being conducted in the watershed areas by on-Sing 
programs of the Agency for Agricultural Research and Deve.lcPment, by AAIRD 
staff seccnded to watershed develcpment projects and by national anid 
internati iial contrectors. The largest research group specifically
assign d to carry on watershed research is P3EAS in the Upper Solo 
Watersled. However, this group appeared to be traderutilized. The Pujor
problem with research activities relates to lack of farcilities, staff,and inetituticnal stppoxt needed to focu-s research cxi local problems, 

hklmin Jstrative Staff
 

O.her important groups relating to the further developn~rt of
watersheds are policy makers and heeds of administrative units. It is
essential the Camat, Doippzci and other officials be givei intensive 
training on watersbed development probler6 to acquaint them with the 
program, to orient them toward developmu]t processes, and to win the-ir 
l.-dcstan!ing i w support. 

3. Va r equirements 

Develcpment programs and educational institutions' in Indonesia are 
growing rapidly, thus the data base for projecting manxwer d(,nmd and 
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a'ply is cMnstantly shifting. Past experience has shown thait 	manp.Y,'er
projecticns are often outdated before they are published. 4Ix.iever, it is
important to establish estimates of needs and potential supplies of 
manpower for programs which 6re to expand a- rapidly as is upper 
watershed development. 

Q2 ianper Demand 

In order to make projectins for technical and profPssional maniacer 
demiaQds for 	upper watershed development, a few 	basic assLmptions are made: 

1. 	 'hat 35 priority watersheds will be developed to at least the 
present level of the Citanduy project by 1989/90. 

2. 	 That an "average" wateished will be represented by 500,000 heads 
of household. 

3. 	 That the ratio of profession.al staff to technical staff to
 
farmers needed to impleaent the program 
is as follows: 

Ratio Number for One Water she 

PPS/PPM = 1/10 10 PPSxIO = -PL"/PfPL - 1/5 	 100 PPM 
100x5 = 500PPL/Key Farmer = 1/10 	 PPL 
500x10 5000- KFKey 	 Fanner/Proqressive Farmers 1/20 5000/20 10,00 - PFProgressive Farmers/Late adoptor2 1/5 10,000x5 500,000 I. 

4. 	 That with each unit of this size there tould bxe a need for 
100 Technicians to work as research assistants, nurser , 
operators and 	check dam technicians. 

5. 	 ''Tht 8 headquarters professioral would be recpiired. 

6. 	 That an average of 5 research staff would be needed. 

http:profession.al


The total requiremonts of t,.cMical asd rprofesiornal .tafefor
 
the entire programs at the project level would be:
 

1. Tec'nician %P level 
a. 500 x 35 = 17,500 PPI,-Fiel :-Censionistsb. 100 x 35 = 3,500 PPM-Extellsion SupervisaorC, 100 x 35 = 3,500 PPL-Technicians 

Total 
 - 24,500
 

2. Professicxial Ir level
 
a. 10 x 35 
 = 350 PPS-ExtensiQ specialistsb. 5 x 35 = 175 Research wrkers 
c. 8 x 35 - 280 Headquarters ProfessilonaIs 

L'btal 
 = 805 

The ratio of PPL to farm families used in these estimates are lower
than those used for BIMAS rice projects because of the greater cc~plexity

of upland mixed cropping systetna. However, the ratio is still very high
at 1/i000. Actually, it is more practical to think in r-erms of 1 PPT.L to
200 farm families who participate in the farm grorps. This provides
direct contact wi th 20% of the total population. Others would be reached
primarily through imiass media and thr:ouLh contact with progres-sive
farmers. However, this would mean that the systesms for supplying inputs
i.e., seedsq, fertilizer, credit, etc. would need to be very well 
develcpdA to meet the requirements of the larger group. 

Xa lification -and TrainiiL Reauirements 

This subject has been covered in some detail in an earlier sectimn
 
ut is revieawed in relation 
to type of training and numbers. 
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Ebllowing is a listing of numbers by position and level of training. 

ibsitior Iolyvalent Diploma Sarjana Graduate 
+ 

ism 
+ + 

ISTC 
Field Ext. i*orker 
Field Technician 
Ext. Supervisor 
Ext. Specialist 

Headcalarters 

17,500 
3,500 
2,500 

3,500 
, 000-

2,500 
--

-

1,000 
350 100 

Professional.
Researcher 

--- 28 0 100 

80175 100 
Total 23,500 7,000 905 300 

The above ninbers are based on an assumption that all staff wi].lgiven the basic pre-service and 
be 

in-service trainng reqtpirerl at presentand that approximately 20% in each category will be upgraded to the next 
level. 

'Te field extension workers would continue to receive polyvalent orgeneral traininig to enable them to twrk with farmers a-n a wide range ofproblems. The implications of this are that assistance for resolving
specific problems must crne froi a good program of support fron thespecialist staff supplementei by support from the Agriculture Info).nauionCenter (AiC). Field technicians who operate nurseries, serve at chdeckdams, etc., w uld not necessarily be required to be polyvalent. ThEywould be required to have speialized training related to their
assignment. Extension supervisors need rulyvalenr training plus
supervisory and ranagement skills. 

At least the following types of training would be represented in the 
professicnal level staff. 

41 
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EXtesioWelist Headaua rters Professional Researcher 

Extension and T4raining llaters'had Planing Cropping SystemsUpland croppi.-ig systems bnsrv-.tia 1 -Ii inz-ar Soi /Water Exginsering
Soil and Water "oba. S-2)r- vey ir/- i, 3 Animal Szi enceAnimal Science ;',r 1.c: S:*' ,v-so'- Farm Manaciement
Forestry 
 Rural y>- ..y Froreaty
Farm NKnagement 
Estate Crops
 
Fi -ries 

In some areas more tha: cne pe-srn wou.d be assignmed to make up the
 
full cupl.emint of staff and there would be a 
significant amount of
 
interchange arcw headquarter, extension and research staff.
 

Potential Supply of Staff 

Tecnical -
A recent report *)indicated that middle-level technical 
manpower would be in short autpply through the mid-1980s and thit 
stamdards of agricultural technicians need to be raised. The report has 
stimulated the government to undertake additional studies to ascertain 
the magnitude of effective demand for agricultural technicians.
 

Based on 1980/81 data, the cperating SP schools totalled 91 of whirh 
19 were naticujal, 51 were local government (provincial or district) and
 
21 private. The total enrollment in the systeam was 22,465. A further
 
six national S.P.P. are ooming into stream and in addition - is expocted 
that a small annual increase in private schools (accredited by the AAETE) 
will occur. Future enrollment will thus rise by an additional 2,880 
places caming from the .2rid Agricultural Educrttion and Training Project 
(No. 1692 - ID), plus an incremental growth of approximately 720 piac* s 
from ac.irediting additional private and local governmvent schools. A 
projected future enrollment of 30,5O0 is thus indicated for 1988/89.
 

*) Indnesia: Technical and Professional Manpower in Agriculture, 

Report 3249-IND, IBRD, August 1981
 



Teachers are divided into two basic types, part time and full tiae.
Part time teachers are of value to the system as they help in many caues 
to strengthen linkages between the other Directorates General of the

Ministry and 
 the AOM'E and also in ensuring that ccyurse content relates 
closely to actual field practice. Based on 1980/81 data, the national 
schools had 162 full time teachers and 233 part time teachers while the
remainder of the schools employed 587 full time teachers and 812 part

time teachers. The teacher 
Pupil ratio based on full time teachers was
1:24 in the national schools and. 1:31 in the non-naticeial. The
qualifications of teachers in the naticnal schools high withare 35%

having Sarjana degrees and 43% Sarjana Muda, 
 but in the other schools the
qualification level is lower with 14% only having Sarjana degrees and 50%
Sarjana Mada. In both cases the remainder of tha teachers have had xil.y 
a basic grades 10-12 secondary education, usually within the SPP !-Lemn. 

Through the resources provided by the lst and 2nd Agricultural
Education and Training Project, ihe national SPPs are now operating at a
quality mar,!in considerably above the majority of the non-national 
schoola. This quality umarxin is Uie re.%u1L of :.-bEtter faci.ities in teJ.1.s
of science laboratories, scool taink developivfent, equipment, arid better
 
teaching aids. The quality m--gin 
can be quantified through an 
examination of the relative output efficiency of the two companelns of

the S.P.P. system. In l980/81, the pass 
rate at graduaticxi was %8%in
 
the national schools as 
against 78% in the ncn-national scIrols. 

As cxi a nu.eri.caJ, basis total. enrollment in national schools was
4,371 against 18,094 in the non-natiaial sdxl].s, this iow gradhation
 
rate in non--National 
 schools h.s serious cc.sequences in terms of the 
output of the overall system. One strategy to improve the quality ,'and

internal efficienay of SPPs 
 is to continue and extend tJe assistance to
selected individual provincial SPPs in the form of toacher trainring and 
practical facilities and equipment. 

In addition to the programs mentioned above the Asian Developmein
Bank is presently studyirg the possibility of providing support to the 
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further develcmwnt of high schools, including teacher training, and to
 
the further development of Polytechnic (Diploma) programs. 

Based on the above mentioned improvements, revised World Bank
 
estimates show only a 
3% gap on a total demand foL- 146,300 middle level 
tedinicians by the end of Felita IV. 
These projections included large
 
increases for several agricultural service areas which will play a 
"ajor 
role in future watershed develomient. Data is as follows: 

Service 1980/81 1988/84 % increase 

Fotestry 
 9,900 31,760 320%

Estate Crops 16,200 
 39,470 240%
'Livestock 
 6,900 14,030 200%
Food Crops 22,500 37,440 
 166%
 

'Ihe total increase projected for these areas between 80/81 and 88/89
 
is 39,200 compared with the calculation of 17,000 additional middle level 
tectuicians needed for the watershed development program.
 

Diploma programs were initiated in 1980 and have already gro-n to an 
estimated number of 2000 in training at the present time. 
Since tlese 
programs are developed largely "on demend", it is likely that the annual 
production of t/hese programs will approach 5000 per year by 1988/89, 
provided demand is high enough and planned facilities and teacher
 
training suport are available. 

In sun~ary, it appears that the supply of middle level and upper
 
middle level technicians wiln be limited by the end of Pelita IV but that
 
the needs f high priority programs can be met. 

Professicsial level The- 5? agro-ccoplex faculties in Indonesia 
have been growiIg at an accelerated rate. The Sarjana level. (S.) 
student body has been groing at a rate of 23%/year over the past decade 
and the universities are projecting caitinuing growth rates of 8-10%
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arnum. The Output by 1988/89 could easily exceed 10,000/year. Graduate 
programs are also growing rapidly, expanding from fewer thain 100 stulents 
in 1975 to over 1000 in 1982/83. 

It is also significant to note that in addition to the traditicnrl
 
curricula beirg offered 
 in the universities, a substantial expansion of
 
offerings are 
taking p.±ci-. Fbr ex.rmple, IPB is proposing to initiate an 
agticultural extension curr1culum by 1984. This would train
 
extensionistg 
as opposed to agronomists with a course in extension, etc.
 
Also more emphasis is being given to multidisciplinary curricula, 
 and
 
graduate activities in 
 such areas of environmental studies and farming
 
systems.
 

brld Bank estimates show a positive balance in the supply of 
profefisional level graduate. Hoi-ver, these projections do riot reflect
 
the skibstantial level of upgrading of positions which is 
 likely to take 
place in the next decade. The conclusicn is that eMnhasis mUst continue 
to be given to higher agricultural education if demands for professional

level manpower are 
to be met but that, as with technical manpower, ti e 
needs of priority programs will be met. 

In-Service Trainin - As curricula in agricultural high schools and 
universities are adjusted to more adequately meet needs for technical 
training, the work of the ISTM's and AIC's ca. be concentrated on 
upgrad-ig and field level training. There are 19 ISrC's (ILPPs) covering
rcn-specialised agricultural in-service training. In addition there are 
5 centers specializing in fisheries (BKPIs), 6 centers foe forestry
training (BLKs), arl 2 centers for animal husbandry. The capacity of the 
existing "enters is as follows: 

BLPP 1,500 (inc].lking Ciawi and two animal husbandy ISI'a)
ELK 540 
BKPI 360
 

, places
 

(I,
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The training is carried out on a daily basis with each day being m.i/eup of 9 sessions of 45 minutes each for five days a wek plus 6 assicisof 40 minutes each on Friday. The weekly total sessions is thus 51.Each center operates for 40 weeks in the year allowing for 240 trainingdays per center. The total through-put capacity of existing centersthus 2,400 X 240 per is annum or 576,000 trainee/days. In 1980/81 seven newcerters of 109,200 trainee days were not in ftuction (tLnder cOnstiucticti)so that tb. existing capacity ws 576,000  109,200 =466,803 traineedays. In c=rparison, in 1980/81 the through-put totalled 350,092days. traineeThe effective efficiency of the overall system was thus 350,092:466,800 = 75%, which demcnstrates a high level of managerent efficiency
within the system. 

Regarding the type of training given in 1980/8], in generalagriculture 28 different topics were covered for a total of 4,035
participants; forestry, 14 different topics and 2,772 participants;
fisheries, 10 tcpics and 804 participants, and at the national center
(Ciawi), 13 tcpics and 544 participants. 
 The total number of
participants in the in-service system during 1980/al 
 was 
 8155 against anestimated total staff ot 74,600, or in broad terms, one person out of
nine received some form of in-service training during the year, 
 with anaverage course duy ation of 52 days. Thus the capacity of the training
system is sufficient 
to provide each member of the Ministry of
Agriculture .,, th 6 days of training per annum. 

The Agricultural Information Centers 
training ufits. 

are also valuable in-service
As was pointed out earlier, they not oily as-ist inpreparing extension information and materials for use in teaching andmass me4ia activities, but also assist in training at the TEC and infield demnstrations. An information center 

Under 
has an officer in ct.-rge.the AIC are a group of extension specialists and administrativesLpport personnel. The number of existing subject matter specialists(SMS) totals 42 persoa, some of therj having master's degrc.es ineducation, and the rest either university or academy graduates, an 

http:degrc.es
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average of 4 SMS in each AIC. Based cn their educational backqgx.und,their respective specializaticn can be determined. There are 12 kind!, ofspecializations, e.g., Agronomy, Hbrticulture* Fresh Water Fish Culture,Animal Husbandry, P'oultry Management, Veterinary, Farm Mechznics,[Nat ional Resource Conservation, Agriciltural Econcmics, Post Harvest,
Hkne anonanjcs,aid Fishing Facilities.
 

Each center every year has 
a projected average output of 10folders/leaflets, 6 posters, 6 brochures, 4 bulletins, 10 series of slide
and still photo albums, and 15 recordings for rural broadcasting. Tlo
extension materials produced by AIC are disseminated throughout 
theirworking areas which include the various agricultural services, thevarious researchi institutions from which they gather the information,
SPPs, the ISTCs, and agricultural extension 

the 
workers.
 

In view of the important role the AIC 
can play in providing directsupport to the field extension staff and the potential for deve1cping
more effective programms 
using mass media, these units need to beexpanded to at least one per province if they are to provide the level ofsupport needed. Both the ISTC and AIC are needed to maintain in-service 
training requirements. 

Orianizatinal Constraints to Effective Use of Manpower
 

Although other members of the team 
were respon-ible for studying

institutional arrangements, 
 the sub-team for human resources ccnsidered 
some problems which relate to effective manpower use. 

Distribution of Effort 

During the past two decades governm.ait policy has determined 
major emphasis be given 

that 
to the development of lowland agriculture,primarily rice. As a cOZnsequnce, programs, staff, and faciliLies haveco-c entrated in the lowland areas. The fruits of these efforts are 
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evident in the increased production of rice. In spite of the great 
progress which han been Made in thesi areas, a large agricultural support. 
systa is still needed. .hus, it Is-unlikely that evr4asis will be 
shiftod from these areas but it should be C to include the upland 
areas. Improved. managemnt of these areas is Itwortant not only to the
 
upland 
farmer but also to the lowland farmer who shares in the
 
consequences of upland degradation.
 

In order to show the present imbalance in personel assigned to
 
upland and lowland areas the following data from the Citanduy Watershed
 
will serve as. an example. 

I BnIs P3MS f B .I I P3BPMS II itei I P -I .. "I PLP 

rasinalaya I 20 I 2 I 96 I 9I jalengka Ii 20 i - I 117 I - iKuningan 1 12 1 75 I 5 ICilacap i 20 I 4 I 80 I 20 ICiamis I III 32 "51'_ 'I 145 25 III t 

104 I 12 I 513 I 5 I 

There data show a ratio of BIM to P3RPDAS staff of approximately 
9:1. Although some of tMi BIWS staff are working on upland agriculture, 
it is estimated that at least 90%of them work in lowland agriculture. 

Another related problem is that the FOC's are most frequently located 
in areas where they serve lowland agriculture more effectively than they
do upland agriculture. This problem was raised in every watershed area 
visited by the team. 

Coordination of Extension at the EC Level 

Coordination of extension programs at the RC level is extrevely
imvortant. This is the.level at which programs directed toward the farm 
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Ozrnulity are either integrated in a unified system of muItuallysupx)Orting activities or are prezentcd to the comrxility as a bewi.deri-jarray of separate activities. The fact that perscnnel working at thislevel represesit a wide range of agricultural services and projects,
different 
sources of funding and different lines of xomand, wouldindicate that coordination at this level will be difficult. 

The distribution of field level personnel among agricultural servic*3and P3RPIAS in Citanduy indicates a large and diverse effort an the partof government in this area. The distribution is as follows: 

i esr of PPL
 
Food Crops 
 222Forestry 

117Shall Holders 64Livestock 
13
Fisheries 


P3UIAS (PLP) 
16
 
59 

The problem of coordination is further complicated by the fact that 3coordinatiing bodies with supervisory responsibilities exist at this
level, tiey are 
the REC with PPM supervisory staff, the P3RPDASsub-center with PINLAK, and the UD unxder the Camat. There is apossibility that this problem will be ac-entuated whenunler a 
the P3RPVS fal]lseparate Ministry from the Agricultural Services. 

L practice, coordination of extension activities by the REC appear sto be strongest but the degree of coordination is quite variable. 71i,PRC's visited in Gunung Kidul a-d Citarbduy seemed to be fcictioniii quitewell. In other areas they seemed to play a limited role. Since only afew Rural Extension (Ontres were visited, this dbaervaticn is subjc,:t tocrxsiderable error. However, one thing is certain, coordinationproject implementation of 
at this level is extremely important. Since thisis the level which involves the largest number of people and is the level 
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-t which the farmer and project interact a strong, a well organizccx)rdinating un.i:t which can backstop the staff in the center is ne!o1 

The ANency for Agricultural Education, Taining, and Extension

(AAFME) of the Mimistry of Agriculture was establishkJ 
undrer PresidentialDeccree No. 44/45 in 1974. T1- Agency is charged with th; formulation ofpoli ties, and planis for coordiniI* f


Siinatimn 
 agricultural education,and extension and training,to implafnant pro4ca.s in liaison with the variousDirectorates General of the Ministry of Agriculture. According to thisdecree, AAETE should exercise a coordinating role between the existingservices and special projects at the f4n-al Extensici Centers. T1he factthat AETE also has a strong base -for suporting extension activities
through training (IS'C) and information services (AIC) wculd 
 support this 
approach.
 

Effective use of persc,'riel and mutual support of progra.s would be
strengthened by a 
unified pIrogram of extension which could be effective 
across service and project lines. 

In ozrier for such a system to function effectively, there is also a
ned to establish a functiatial 
career program in exrension. In spite ofthe 
 important role that extension plays in the imple-mneati-n of
agricultural programs, there is no fonnal career prcxgram forAs a result, it is 
te. 

more difficult tr) get qualified persas to enter th-isactivity, and there is a significant drain of Xtexnsi.oists into otherservices. A strong career 
program which provided improved miformity,

professi(xall identity, and stability would do iuch to improve tle
effectiveness of extensicn work. 

Field Support to the PP, 

Most of PPL have, or will have, general or POtLyvalent training. In
view of the fact that they must deal with farmers on a wide range of
subjects, this type of training is most useful. lowever, it thatmeans 
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he must depend an others to backstop him -m special problems. 'Ie 
present structure places -pecialized help at the kabupaten level. wlI.er 
the sqpecialist has to backstop up to 50 PPL spread over a large areA 
(bas~dn the ratio of I PS/I0 PPm akd 1 PPIv/5 PPL,). Actualliy, ilf there 
were 5 PPS representing 5 disciplines, then each PPSs would have to 
1:c-ipnd to probl]ms in his discipline exlerien.ced by 250 PPLs. This 
represents a weak link in the chain. 

OrEu1izationof Train" Proras 

Several institutions and agencies are involved in training tLe irica[ 
and professiocial manpower. These include natinal aqricutltura). high 
schools, provincial agricultural high schools, the 1S1 's, the AIC's' 
project staff, and Liversities. Although each insti tution fi 'As a 
defined slot in the training progrw, all study programs M-Arthe 
appropriate relationhips between thrn are not stlxlied and adjuse often 
enugh to take the needs of new programs into ccns ideration. 
Cbnsequently, field workers may have to take technical training as an 
in-eervice activity when it should have been giv-z in his pre-service 
program. Adjustment in the program .xxuld permit him to spend his time 
in-service mo)re effectively, concentrating cn field activities an c -<c ed 
to classroom training. A system for coordinating these activities is 
import ant. 

In additilcn to the coordination of progrimts of instruction th(er is a 
need to organize activities in schools to increase their contact wi Lh
 
field activities of watershed development projects. T1he agricultural 
high schools have little or no contact with tipper watersh.A activit.es 
while they receive considerable exposure to lo'dlaru agriculture LI-rg, 
direct visits and through contact with teachers who work part time in the 
A.gricultural. Services. 

thiversities have developed scne activities, most notably those of 
the &ivironmental Studies Cbnters, which are directly tied to watersh_4 

http:activit.es
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projects through the Ministry for zavirament. 1bwever, these acti vi tiz, 
involve only a small part of th 	 Universities' -Pplicable expertiie. M 
the professicnal staff of watershed projects are., provided wi t-h 
opportunities for graduate studies, a program ot fellowships and research 
support sICzuld be, develcped to involve them and their professors ia
 
research activities in cooperation with the 
research agencies in the 
field. Such programs are already being used by the Ministry of 
Agriculture in other The output of sucthareas. activities twould be 
training, research, and improl*ement (increased relevance) of curricl-a of 
the 	ULiversity.
 

5. Recomendaticne
 

In order to vet the demand for minpower for watershed developm.nt 
progrLms, the following rexomnndations are made. 

1. 	 Technical Level Manpower 

a. 	 The qoverunment's three point strategy to accelerate teacher 
trainirng, 3trengthen and consolidate aqTicultural high scholxs, 
and devel.cp post secondary diplomia programs should be im.rnen~c.:." 

b. 	 The curricula for the agricultural high schools should be
 
adjusted to give more attention 
to the needs of field personnel 
in water3hed development. This should place greater emphasis 1-An: 

1) Upland mid farming systems. 
2) Basic soil and water conservation.
 
3) Agricultural extension methodology.
 

c. 	 Field and elassrcia contact between P3RPDAS staff and 
agricultural high school students should be increased through 
class visits to watershed areas and the uie of P3RPD~s staff as 
-guest lecturers. 

http:devel.cp
http:developm.nt
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d. 	 Diploma(So) curricula shou.ld be developed to meet the needs for 
upgrading polyvaent extensionists in such areas as: 

1) Upland mixed farmer systems. 

2) kiral cmrunications. 

3) Extension methodology. 

2. 	 Prcfessional 1velL Manpmver 

a. 	 7he Ministry of Educ-ation's efforts to expand and improve the 
system of higher agricultural education in Indonesia, which 
places emphasis on staff cand facility improvement, the 
devwlopment of a system of unified curricula, inprovew.nt in 
terms of efficiency and increa.sd enrollment, should It continued. 

b. 	Curricula of sarjana level progra shcould be strengtheln in 
such areas &-3 soil and water conservation, agricultural and 
extension educatiown, rural ccmmnicaticois, upland farming 
systeras, and coumwity nutritin and family resCu-rces, in 
addition to traditional disciplinary areas. 

c. The graduate level programs should be more directly involved in 
training staff of watershed development projects and in broader 
pcL-ticipation in research serviceand public activities through 
their centers ior Ehvircnmental Sciences, Ccmiurnity Develcymerit, 
Econaztic Research, and Farming Systems. 

3, 	 In-Service Trainin 

a. Plars to strengthen Agricultural Training Centers and to expand 
Agricultural information Centers to put at lea-st one AIC in each
 
province should be implemented. 

4. 	 OQrqaizational Onsideraticns 

a. 	 A cordinated effort should be made to expand program of 
watershed develcpment. This would include not only the expansion 

http:increa.sd
http:inprovew.nt
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of P3P1DS activities but also the activities of the i-riculLura! 

services such as the secordary crop iiprovement program of the 

Directorate General for Fbod Crops 

b. 	An effective means for developing and implementing unified 

extansion programs at the "working ocmunity" level should be 

developed. The team recomes that strong consideraticti be 

given to using the Rural Fxtensicrn Center as the point of 

coordiination and that AAE's role in coordinating activities at 

this lee31 be strengthened. 

c. 	Consideration should be given to providing Lechnical staff with
 

specialized training to assist ext.ension specialists in improvin.; 

sup.port to PPI:-PIRs. 

d. 	A technical coordinating committee, made up of representatives of 

high schools, projects or services, training centers, and 

ta2iversities a-n chaired by AAETE, should be appointed to develop 

an effective unified system of instructicn for field personnel. 
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APPENDIX VIII-l
 

.MECMNICAL REPORT: 

BEFICIAY PARTICIPATI,3N 
byH.p.S..Tondronegoro
 

A. Assumptions 

One of the basic assutptions made in this report is an acknowledge,ment of the undeniable implication of beneficiary participation in thePancasila State ideology as well as in the basic policy guidelines (Garis
Besar Tialuan Negara) of the current Pelita III as well as the forthcomingPelita IV. Thus, beneficiary or popular participation in specificproject areas has been desirable not only for ethical and moral reasons,

but also for functional, utilitarian reasons.
 

Experiences of over three decades in Indonesia as well as other
developing countries have clearly indicated that without participatory
processes which involve the poor majority in the design and implementation of development policies, such policies are unlikely to achieve their
declaied goals. As a consequence, the poor majority are unlikely to

benefit from 
 them in any substantial way. 

Thus, beneficiary participation appears not only as an ideal but also
as a necessity in terms of organized striiggle of the poor for morefavourable terms of incorporation and for improvemerat in livelihoodprospects. 
To avoid fostering the term beneficiary or popiular participation as the current catchword, or maintaining research as merelybureaucratic operation, more direct.involvement of the beneficiaries iscrucial, at the very least to provide the necessary information required
for planning 
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In any given project or program the beneficiaries are far from, bnig 
a homogeneous group of farmers. At the implementation stage, t,' .VOriII 
sub-categories of farmers need to be properly identifi.ed in oc;'ier o
 
enable a wore differential and, therefore, appropriate design and
 
application of improved technology.,
 

Bi Village Level
 

In Indonesia the "farmer based" or "participatory" approach practiced
 
inmany rral programs has been based on the assunption that the village
 
is the most viable and effective social unit. From past research
 
findings and experiences inproject implementation, this assumption has
 
been called into question. Although the villages .Lre stiJ tihe .,f>:;t
 
viable administrative units, sociologically they have beccme .inmany
 
instances more class divided and even exploitative thanis often admtted.
 

Mny case studies and surveys on the green revolution, nutrition,
 
family planning, irrigation and community development, have conclued 
that the sub-village units, i.e., dukim.kampog or haleis, ha~e 

greater viability° Fxperiences of the PSL-ITB in Cigaru and of the FAO-2 
project in Gunung Kidul (SWI and SW3) seem to underline the above 
conclusions. 

For future project design it secis to be more important to pose wnd 
answer such questions as: (a) what are the existing rural units of 
settlement through which popular participation can be adcieved; (b)whid 
settlement units are not in themselves class divided and exploitative, 
and (c)what legitimacy do these rural units have for dpfendirkg or
 
advancihg customary rights and livelihoed or for staking a claim to fair
 
shares in technological advance?
 

The majrity of rural projects trying to reach the beneficiaries at 
the grasroots level in Indonesia have been using bureaucratic methods. 
Indeed, unless created in the near future there are few alternatives, 

http:identifi.ed


Earmer's associations some size a!:":acevo -tay or vilas: oii "

levels have been non-existelt for the past 15 years or so. 

On the one ban-d, clause no. 19 of Law No. 4 of 1982 or the .Basic 
Provisions for the ayagemc.,z of the living Enviromient seems, to (o-pen 
uider opportunities for ,jon-govern.,nentai o'gamizations to partidpprF: in 
goverrmrent financed and sponsored development progrims ard p.-ojects. (1. 
the other ha-.d, Law No. 5 of 1979 oi Village Admirdstrati.on for-.s the 
ba -is for strengthening village bureaucracy. 

There are also other ways to stimulate benficia-y participati on. 
For instance, the gvaiwth of local ftaictional or interest groups urider 
guidance of involved non -fo .al leaders could be ;tivrlated arnd 3u,:h 
groups could representation 4-,t ...be given in the J~a ,I :)w of'tcn cli

the villaft hcadiiari. If the ik2t1; is t o .Ucticn as a demo-cratic 
insti.tution at village 5eve.i it ray 'i be advised to make rhle vi.Uiagers 
more famili.r with a bi-pillor leadership sutrucrure so t.hat dialogues 
about needs and intercSzi*s of all che comizty will be facilitaed. '.The 

present monul,.thic leadership si:ruzture at the vil'age level see-ms to 
discourage rather than proziote community dialogue. 

No doubt the low levels of education, aS well as w.idespread ignera.ce 
of new technological inpu-L-s call for very 1nensi re eu.ri,',,, rrinin 
and extension by "moivators" rather than by extension %,orkerswho are 
often perceived as go,,erncnt officials. GrouT eader's -nelec-ed. the 
basis of their ficld performance and access to LIA) could for-m a better 

alternative.
 

It is a generally agreed that a .iole array of existing 'currictula3 
fer training courses and formal education for PPLs, PLP5, PLRs. -%z. 
should be reviewed and acconodated with the tuture ...r-eds of 
strengthening a watershed Trnagement agency a-t micro-level,I..e., 
localities (se Teclhica Report on Hi~ian Rescitrces) Exte'sion ,,wd 
training in the field may be directed t, farmer benefici-ties on the 

http:ignera.ce
http:Admirdstrati.on
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basis of a comaon settlement unit such as RI( (Rukun Yampung) or pr hk:rTetangga), or on the basis of adjacent landholdings somei..-hat dis,-Ont fr,,their homes. For extension purposes, the location of a demonstration

plot closer to the farmers' landholding, preferably on farmers' fields,
may be mrre effective as it would involve them as direct cooperators.
 

C. Bridging the Gan
 

So Car the planning activities of P3RPD.AS have been carried out at
BAPPEA i level 
with a few examples also at BAPPEDA 
Iilevels, e.g., DAS
Citanduy. 
Although P3RPDAS also gathers information at grassroots levelthrough WID and the village headmen, a strong impression was left thatthe beneficiaries themselves have little stake in the planning process,

or in the process of inplementing plaZs.
 

The distance or 
'gap' between kabupaten and village level given the
slow-moving bureaucratic mills is often a 
great handicap to quick problem
solving at the micro-level where the beneficiaries are directly
involved. 
Success or failure of a project often is determiw-cd bY theinability to synchronise actions and/or human intervertions.
 

The above recurring phenomenon in project implementation has given
rise to cwTlaints such as: 
 "'the implementation of target-driven

projects, frequently with a simultaneous introduz-tion of newtechnologies, is top-down (instructional) chanels, rather than followingsocial process". In contrast, it may be recalled that the FAO I (SaminWatershed Project) of the early 1970s and the Cigaru (up.land terracing)project form salient alternatives to stancardized top-dowp approaches. 

To bridge the 'gap' between the higher level BMPEA's ai the 'microLocality' , thoughts have been given to the possibility, of activating a:ecamatan level coordii;ating agency foi vzllage development .known as "ileInit Daerah ,erja Pembangunan (UDKP). Such UDKPs have been dormat ailmost
ince their inception in the early 1970s (Pelita II), suffering fromack aof technical persomel. funds and the necessary 'extent of autonomy'. 

http:P3RPD.AS


if a better alternative i-thin the given ocbdini-.ratiire ,;trctr::
 
an ipa.ed, howe.v r, the 1'v~ie o kecaiatains neds to .... ,
be anc 

brought closer ro th, ico.-:Io'-lioy, it is at :"
icr I tLq.t leve)ast hr"-
P3RPS s.hould be -c.-jrmuicatngMost irinsively with a riur of
of the Cafr. ,at.i ) , not euly for intf a ' -teig ece.-ry Lo 

p3 arr.ng, but aJ. o fol acCual .superisieou in irpln ntdtie:1. 

D. PToj__i. Status and Bu:ceaucracuy 

}Poc ise"Ly because in the past ruval development projects have cOCW,* 
with considerab i inputs and subsidies 2rom the oen ent, ch,
 
perception a&.ong 
 farmers an vil ag-. !ISe:flerged o§ an open..hwded and 
lavish 'father state:. P art froin that p . Caif.Je fact jeq status r
 
fringe benef its for the bureaucratic appai atui, a m;o.re seri1, 'i
 
consequence 
 is that operations crcase ith tGhe termination of &he
 
project. 
 Inother words, project ;.anagement has not becorne
 
institutionalized 
;id the bureaur'ratic apparati: is not StUfici: nrtY 
prepared to routinize operations as well as fundi :ig in Lhe post*,-o et 
period, 

The above problem~s present additional reasons to involve
 
beneficiaries 
 from the ver, bepinnriing of project managerinnt. IOi.Ie 
speed)r instituitionaljzation at the br:neiciar/ level suggests itsei' as 
the best alternative t:o bureaucratic projact z anagem.ent, external 
subsidies should be kept to the minimn nccezsary. 1heze such su "si 
are xunavoidable, for instanice in ma.)y criticai .. terr.Ai,reas (e.g., 
Guning Kidul Kulon Ic-go, or :inand * the Solo ,tershed), a n.le snout- e 
i.posed to give priority to iubsidi-3 o:t ar-i in k rther T-rn-id 'a. 
cash. Fortunately this practi.ce is gaining popularity in the day-to.,day 
operations by ?'emdas as aswe PRPDAS. The weak point here is tha the 
bureaucracy must exert supervision and cointrol over quality, botI, of .ork 
and of subsidie.; in kind. 

The idea of stinolating consultaiians at the BPP kecaaai.an .te,'el is 
strongly supported. 
 It could even perform a more useful function J." aEl. 

i 

http:kecaaai.an
http:practi.ce
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fari-ir henefici.ary group.:; could join such consuilta'.iIns so ais .. . 

BPPh; an open forto for extension worl:errs and group rereseu ta i .-, 

ln a-ddition, MK Ds should increasirgly involve interest group 
participai:ion and representation, thus balanci np more for.nial inStitutiowis 
such a Oie pa ong dce.sa a-d kecamatai " i _.Le' 

educat.ion ajd eif-c-tive extension 
c:ould a",d should screji.then !$ over
~s 

time.
 

E. Coordinator and Beneficiarv Participation
 

In tht current watershed Ynaiia eme.ut p ojectF., there ex.its .3,., 1,,tY 
in the se,:e that the gl1w1ing,Frdidind
niupervisii.g PSRPRAS has
 
limited conwnaiji over z.N funds foz- im,]plceentat:ion ,hich are c arni. .ed
 
through the Cveiio:. The questior: arises wtiic itmcy is tie ifactual
 
coordinator; from on the spot 
 inteviws with.,., L apCe th r
 
the beneficiaries have come understand
to the prc,-t.ct as a ,3RPA
 
undertaking..
 

If in the neac future the structure of mana-leruent will be wider the 
direct cordination of the Ministry of Forestry, the ,'destionmay be 
raised to wdfit extent oiher Kinistries such as Public Wdorks, Bo.'e 
Affairs, Population and Pztvircrment. and Ag. .iculture can be coordinated. 
Experiences with BM!AS and Transmigration indicate that sidch a natinnal
 
level cardlaty. she-.d find a commoa urbreiia under a Presidential
 
tkecree. The relative wraliness f P ne. -- lnistr-y, however, suggests'bo 
that oer tion. may be less effective than the), have been as a ul-rohect 

In rhe adinistrative structure of Indonesia, autonomy has bCc, 
allocated to provinces and kalb, patens; ,tdich.implies that the:i arc sole 
coordinators in their respective rs'giorns. Even national progr;zls from 
,Jakarta have to be accounted for by both the a@dlinistrative .Thvcls 
above.- oleover, egional development, of which wattr.hed deveopr-ent s 
a part, falls under ihe D.epartment of J-,me Affairs. In the longer tern 

http:prc,-t.ct


pe.t'!pective, particularly when prograws and p.ojects cease as such ail-i 
becogme routine -,;.erations, H-mimie Affairs and the Pewda. although D.,
 
courdi.nation ,.ith sc-ct.oral 
 agoncies, will still be -held zesponribIe.
 
Tiis vital covsideration 
 therefore suggests that coordination should be 
in the hayids of Pemdas and Bappedas. 

Given ,he s.ec:ial requirements for micro-locplity ,managenicM and the. 
distance between kabupatens ;uid the beneficiaries st sub-vilJag:e y,'!, 
it is suggested that kecamatan level agvencies should be gradually
 
activated, strengthened and presumably equipped 
 with a greatf-r dI.gi uf 
competen.ce. Wiaamhile, every effort should be wade to acci,'..te and
 
strengthen Li3fls as perhaps 
 the key vehicle for :icre direct partucir~atltwa 
of fainers aiid sub-villa-e institutions. 

Often the organizar.-onal structure uderlying the Bimas prgram in
 
the cowitry has been 
 used a:. a successful examiple of top-doim 
management. However, there have been a significant number of cormcnts as 

o the high price that the country is paying for maintainirg that 
iranagvment. The argunent has run against creatin7g another. such 
structure, which the corntry could hardly affotd. The 'beneficiary 
participation" approach, relatively less structured but requiring higher 
qua tity personnel, well-motivated and d-'oted, presents itself asI tIe 
most desirable alternative '"ode of rural development". 

LK5
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=' tpectjve, particularly when pr, gr,.s and projects cease as su, if
 
become routine operations, Wme Affa.rs and the Pewda, 
 altbough ..
 
coordj.ni, t on i,,th scctoral agencie s, 
 will still be held iesponzibie
 
This vit,, corsideration 
 therefore suggests that coordination should bt 
in the hands o Pemdas aid Bapedas. 

Given :he s'eIcai reouiremnrts .for uin'cro-locpiit' 1 aiagen"CuI and the 
distance between kabupatens and the beneficiaries at sub-vilJagft v 
it is suggested that kecxaatan leve. agencies should be gradually
 
activated, strengrhened and presumpbly equipped 
 with a grat,-r itg.r: Jf 
competence. M an:ile,i evcry effort should be wade tc acui'J.ltc: an.d
 
strengthen LUM2Ds as perha-s 
 the key vehiclz "or .ncre direct partic:ato, 
of fInMers and su -vi Ia ge insti'c'c ions. 

Often the organizational structure wderlying the Bimus pr'gram in 
l'e cowitry has been used as a successful example of top-down 

management. However; there have- been a significant number of cormt*1ct5 s 
.z the high price that the country is paying for maintainir.g ihat
 
ranacerpent. The argi.rient 
has run againstz creating another 5;ach 
structure, which the country cou!d hardly afford. 7he i7enei:Zci.a;'3 
participation" approach, relatively less stric ured but requ. :zI g higher 
quality personn-el, w -.. otivate and cl-voted, prese,.ts. itseif is t.ho 
mos5t dsirable alternative "mode of rura. development". 

http:prese,.ts
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APPEKDNX VITT-I 

MCMJ4UiL RF1RXAT: 

INSTMOTTIONAL 4GMN. 

by~ D. X zj>t!'.jstcdb ) 'r~ 

7T11C basic institur-Aonal is i.,1 an'r ey 2pelefr'i ,- c-.V 

a suitablc fit becwacn. the nstuLional requirmmerws of the- task. L~o 
perft)~~~~~ne~4e iusbl;truct tires through which those tak mi,~ai n 


bCacouls~d Thi- -n esents a patrwiculaiv chllnvii problew~ir
 
area of iae.hdIvfcr or~ ecause the task is 
 so :;!'Id i r..
 
rcachi-i an rfypcCi:s ]cemids to wliich fe xistiin ;ic.
 
!strucrures are dc,_,igrid z.o respor.J. Available .1I 

Suggest that t4e !,msic app-oaC~h aiUSL in1V01C Na.hi cving hj1 Ch.~i
 

rF1cro-l1evel adaptations soil aiWA ir
Lt- )al wai.-r corujnc,JL. 

pos- iblc to lchiexre ornly at thc Lt.),iot C-e1-11m~ ' '~l
1eve] -. ,r 


zhe level Of the fairmter, grcup of -aite:rs, or single yT~gciUUf

and3 -rho vil:lage. Since j rj onnus.coeclc a id thi r ii
 

characteristkbc oF thv locaft n~ cro-eywv4 ri~iin, cllcision mak-r:; at.~h 

mo.nocol,'-re crcppiri :sY.~ew, suci- a ; r-ice, 2e the rang(: of iiL~ 

dhoices ire 1h.illi ted, i~g, of tec.if 'IckAg S 11rid asj~~L~ .aDUt 
c-hoir.es fcr qplapd agric-ulture farngT'7 systtr.~are mruch broad"'er aInc miust 

oetailore,.d to fit th:e Fpar-iclulragv-cfratc SoCIC.al. and 
insri tut"ionaI'lirrn, in ,fichi they a,-e being Cij ~ileMr~odxd 
Y-a1g .1,L)I Cc_-; i Two .ei i i imp2y not-4 fea,>ijle1z:; inanee uplIand 
ag ri cxdIreu prog-r u;wn Ai ~tsiJiiwa /denrlzo gnt
strictunLe phc responsibili.ty and au:hcriry ;it unc, aTprp.t.iac-s 

Tower 'Levels of cpveiri(wz- i s the Gnly practi cn way ofr, aiagt~ 
diverse cidtosan,,d rj! ciftic neaeds of the upJ.4A are-as in cJ 
watershed. 

http:responsibili.ty
http:SoCIC.al
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The second principle which should g?',ern institutional arran i;e n 
for watershed developmernt flows ]ogica'l!y fi-i the; justificatOon ,r 
dEcrttalized management. Tf tb. responimb2;.ii ty for watershe-d dclvel uij 
is wost apr'roplria tely piaced at provincial or lower levels i:f grnvrLille!", 
uff.,..al; at those leveis need to be vested with sufficient ,uthority,
 
incliding e1f1eccive budgetary coatiol, to ensure the 
uvifJed and
 
coordinated managetent of the various 
human teclnical ald finarncia.
 
resources that for
aue required successful introduct.ion of improvouvi
 
practices. 
 The resources requi±-cd for wate.r hed devc,.opment (e.g.
 
resaich skills, extensj.on, Uid credit) reside within several 
 tec.hnal,
 
line ii Istries. All of these resources rLotA be mobilized >. aiac, d
 
in an integrated mnner if a sustainable process of iend tcipmen 
arid 
watershed conservation is to be achieved. 71e magni.tude and scvecity of 
upland degradation together with the pressing need for unifiud miz ,ie nt 
for eflective conservation interventions in uplands requires giving 
serious attention to streng-thering, the maczxgcaient capacity of local 

governments.
 

The final principle essential to successful execution of a watershed 
developmeint program is ibrldget and credit systems that are sufficiently 
flexible to accommd-ate inevitable variation found in any effort to
.n.roduce technxology in diverse agro-c.imatic zones a to-d fa Ers with 

varying income levels, sources of enployuient and attitudes toward risks. 

Decenurraliz-ation, uni I-ied, in teragericy management and flexible 
budgetary and credit systzrms are thus desirable goals n and of 

themselves, and they can also be viewed as dimensions of variation on 
whic tiree existing projects can be asessed. 

http:extensj.on
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I. DECIE'RAL 17ATION 

A. e National Regreenin and Reforestation Pro ramn (IN s) 

A programi to rehabilitate critical lands begtm in the iatelc),1by 
the Department of Agriculture pruvidtd for replanting of forest lat.s 
(reforestation) and a 33% subsidy of the cost for treatment of private 
land .,greening). lhi "Program for Safe-guarding Foiest, Land, d,'teran.! 

corti-rlued in Repelit i I with minor changes which gave greater 
respoksibility aid budget control to the local level, 

In 1974, With th. begirming of RepeiJta 1U, the program became the 
eforestationi and Greening Frogra, with finding for impleuentatIon 

provided as assistance to the egiora-,governments tider esiden-ial 
Instruction (INPRI-3). Guidance for ii:p.ehici tation was .-o.,cidcd through a 
joint decree of six Mtinisters: Ho,,e Affai'-s, . Agriculture, Aublic 
Wotks, the Minister of Svatc for Development SueI SionT and Fnvironment 
and the Coordinati.ng Minist(-:r for Economic Affairsi/Chairman of BAPPNAS.
 
A joint instiuction issued by the Ministers 
of ikire Affairs and 
Agriculture provided more dtai led guidance. 

Unrder the joint decrees and instructions, responrsibilities for 
reforestation and greening are azsip .d to the provincial and district
 
(habupaten) icvels 
of governm'ent. Tbe Governor (as chief representative 
of the central go.ermmnent), is responsiblCo for supe'rvision of Lhe progrm, 
and impleentat ion of refort.staion. The District Chief (as 
representative of th central govenm and head of tie second Jevel 
amtonomous region) is respo-sibole suDervi;ioii,o1 of the prog,.-an ,-,. 
iMpleuea'ation of greening. in addition, an organization (P3RIKEAS) was 
established, tinder the Directorate General of Forestry, for plarming, 
guidamce, and evaluation of the prograiii on behalf of the central 
gover-anment with operations in -ie provinces and districts. 31e Figure 1) 
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There is a funamental division in this program 1,etvietn hec 
institutional structure for planning, supervision and ev.luatiun, o L,):" 
one hand, and the stiucture for iMpinentaioer, on the ot!er. P.-. ~nr.. 
aind supervision are managed through a single directorate o1 the ?4iniscry 
of A.riculture (KA) and its field offices (P3RPDAS) in 35 atrs12eds, 
These fumc-ions are financed direcrly by the national budget (PN) 
through t'he reau2sr poposai-authorization (DIP) pro;.tes,. Staff are oaid 
by ,nd respornsible to the central directorate or its represcnt.t.iVe in
 
ea,,; watershed. 
 The head of each P3RPDAS manages field opepct.ous arfl. 
contro.is financial a1locations (pimpro). The ceintral govern nL 
determines the level of effort in each watershed, uses to uiii fundis may 
tie put )d the .-ocedures and activities permissable under tine pr(.,grafin 
wi 'hfiare standardized on a natio:al basis, , . identical in eVt~rv 
watershed regardless of their p-zrticular charocteristics and need.-. Once 
an operational plan has been prepared inconsultation witb local 
officials, changes in location of activities anid in alloca.ic;ts of irnds 
abiong activities require Dermits all the way up -e adi,:!inistrative 
hierarchy. Monitoring consists of periodic reporting of financial 
disbursements and progress toward physical targets. Evaluation of the
 
hnract 
of the program during the third five year plan (Repelita IN) is 
being conducted by thv same central directorate that is responsible for 
planing and supervising the program. 

Once the central directorate has agreed to the operational plans, 
f'uids flow to the district goverimments' budgets (APYD) and they implerient 
the plans urnder the technical superv'ision of P3RPDAS. The Program 
designates the chiefC o the distr.ict agriculture office (or. other 
technical official of similar level) as general 1-rogra, mnaiger (pimpro) 

In !ate April 1983 this directorate w-as elevated in status c.o a
Directorate Ceneral aund moved into a new Ministry cf Forstry. It was
expected at the fime of writing that Lhe field offices uouid be roveo 
as well. 

Aq
 

http:contro.is


FIGURE NO. I
 

OFFICIAL ORGANI,?ATIONA,_ CHAR: OF NATIONAL (INPRES) 
REGREENI'NG PROJECT DURING REPELITA III 

S DSE i MOA MDN 
 MPW MOF BAPPENJAS I 

-I-
PTY -- - . -S -.. . . Pricial Su17ervisory lim-I 

~b 

IiI
 
Gover

If I 
IfI
 

III

II--- (ten.M.........
 

'I
 
I I Head of 

Corm i mpemenion Ian I-T'---===IIi I ) _P__a 

I
 

+-4++f nIkpnentor 

V+-: h pant I
l T 

Connan d
 " ol
=="==== Technicali A.ssistance and Guidance
 
... . Consultation
 

+':,++++-+ Technical Assistc.nce and Extension 
Source: Santuan Penghijauan dan Rebosasi, Tahun 1931/1982 



and places responsibility for daily operations with a subdistrict
 
agriculture official. These procedures may be changed with the move of 
the Program into the new Ministry of Forestry. 

An organizational chart (see Figure 2) used in a field presentation 
suggests that lines of authority are unclear cr differ in several ways 
from those in Figure 1. Figure 2 shows P3RPDiS under the adinistrative 
authority of the Regreening Supervisory Team on behalf of the provincial 
goverrunent. It may also be noted that P3RPDAS has an adinistrative or 
command function over the regreening extension workers in addition to the 
technical-guidance function specified on the official organizational 
chart (Figure 1). This better reflects the actual situation, because
 
most extension works are riot tenured civil servants (pegawai proyek) and 
they are under the administrative supervision of P3RPDAS. Thus, in 
reality the 6,000 field workers hired under the Program are accountable 
to P3RPDAS and the central directorate. Yet other field workers ',food 
crops, livestock, etc.) are administratively under the agricultural 
agency of local government (Dinas Pertaniari) and coordinated by the Rural 
Extension Centers %BPP). The integrated farming systems approach needed
 
in uppcr watershed management requires that all field workers be placed
 
runder the administrat-ve control of local poveniment and the BPP. 

B. The Ci tandwlIrect
 

The Project has three components. Development of irrigation services 
is the responsibility of the Directorate of Rivers in the Directorat:
 
General of Water Resources Development, Department of Public Works, and 
iipipenentation is carried out on behalf of the central goveznment by a 
Project Office located in the Citanduy Basin. The largest component is 
focused on upper watershed development. Seven directorate general level 
agencies of the W3A are involved and implementation is primarily the 
r.p-.-sibility of the local agriculture services in the Basin's five 
."i:trrcts. By decree of the Minister of Agriculture, the functias of 
the P3RPDAS were widened and its head designated as MDA Project man:P-Tr 
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t~~~h 'le d4lrc. u-stabli.shcid a mu]tidiscliplinary prOj!'C
 
uranization, fhe Waza1wd gcnent Dceim~ent 
 (enter k%.) w: i:h 
upper L~vel t ,ti.tk ecc.3dcd from 11ic inviolved A41)A agenicis, mec !m1 Ihe 
tejum iea~icrii responsbijle co the Miister. The decre a- thz: 

WMDC -res-posibility for pilanxiJ'g, guidarice :xp,! m~oniorinq u' A 
jar~i(Ail Lural d-vciopipnti :3cti; vity irt thFe Fiii (oe es rr.~ 'tate 
crops, livc, iock, reseairch, etc..) and rtsponsibility for mi.n 
training, oxrlrsioz! anid field triail. 

tigUr-e 3 portrays the orranizat ion chart a.-cording to Ole I oril.a 
decree. *),-ure 4, a chart prep.-red by the WMDC, prz seLL a citsxg
 

Pe rcecprioll of the- orgianization-a1 Prrngjee!,?-.. Not,- on Finurt- 4 h.
 
agriculr-ure devL~1opmfert 
 acti v.,*iez :il the Eas;ir. 2re pverceived, For 
Regrecning,~~ be Zhe respor.sih i i o1 Lhe C-exiura1 I' 'eClesm 

r line offic.es fEirnas) in (lie B-A.n. No 'A.tcspiciid 

with Provinci.i1 awid district, wrrrnn even though ]L-oy are ~z~
 
rndcz the PRzoject with r.~cniiiisFor i1iC,<,1 far-,i-', 1'-0s
a ovS,
 

arid eXpar1s1(oi- at UPpe wateluShed activities. "'le disci-cpazic'es we
 
the two cdhar ,cjrflets thv, -.eality of tht s~vit~aic; alt-e IMDC ~i)
 
iaLc-S the nijr.hoci~t- ir-,e by, 1chc t4Lnistei:s decr-e almd oihza:I
 
witlt lcca) gk-ere oi;cui:;- cLi an jinfon-inal, '.Id fcc basis.
 

A separa-tc hut r(e*1.atUed pirob.e is 1that so .n'icDrctcrats (kenfral of 
tl M.have delegat~d ~'~~authority t-hai oti-ers ow. verPoiec ncti jes 

to their represeiitaiive!4 in~ t- 100C. Som- hcwae di-;cfrc~ion ,-ver &V'fLJ, 
othpys o not Moreover, . Ic, ~*t)vitC, mnx~el JP~~s, J.ke 

Piactic- has s~ubjei.f t nd subor 'ziate to P~~ rrProig,;ajl 
stand-ards. ijhfre jsz. .teW StUUIC dc Pa awman )r 
Rcp're~nnin- ruraw, lpackuagK:;7-g ch iu rather chai t* discoi ,r rx
 

tec new teJui~qie iad tLrf-_Vr!OitS.
 

Ahe rpost decerjtralize.d a'.ivitijes itn thvc FP ojr-ct art Zhos- '.)cg 
pliarnn,: arid imp1ernente.- 'L)- loc.< 1 eThmc-wm ie currtnt c 
i;.,L!crnentat ion '~mca~l! ai vtrticallv integrated Stut~ ~c 
utiliz-es two Pf1 --virciai Development awuks as z-nding,(L3F'D) 'rirIy 
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OF TIHE 

FIGURE NO. 4 
STRUCTURE & ORGANIZATION 
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~tIa:tur~iorn and sixty-nIine rural. basiks (BKPP, WOt) as :;eceixdarv h. 
institUtio1S. One type of activity, called Iocal initiative suLIr',ujc:tV., 
is pleimid a,i implemented by district-level Plarinng Peards (LPA.Th.) 
under the supervision of those at the provincial level. in general,
 
Ihciqever, lines of cominun.cati en, authori-y and responsibi7 it,' bet:tc
 
project leaders from te1 provincial goveinr&nlt and disrrict-level
 
officials ar. noct yet clearly defined.
 

C. J araRural v.,Iopmn. Preco 

Thi,.s ProJect I . trder the pJ.lannig and management of the Prolinci .l 
Plar..ng Boarl]- (BAPP.A 1. isFunding accompl.tied througlh, a g"rant Co 
the province (TN.RES DATI-I) Liad budgets are approved by t./e ire!C.or
 
Gerneral ofr gional Developnent, Departn:r!Tit of Home Affairs. Planping
 
and managem.n-,tc processes 
 were 51t-..ediii great derail ir,the Pro.ec(
 
design by ouczside ccu,
,sultants. Lit le decentralization has ocl.i.'rci
 
below the provincial level, the need 
 for which is obviatled sorrc'hat b.
 
the stool. fi e of the province 
 which hs the status of a sp:vci&I 
district. Despite considerable expertise in the Agriculture lecl IicaJ
 
Development Centers, their staff ar"-v'irtually uninvolved J. 
 forward
 
plonning and budgeting. Arkattempt is underway this year, the fvrtlh
 
year of the Project, to establish guidnrce and ra-nagemezit ,mits at. 0-e
 
district level. Pi ;_szuab!y plariiing wil 
 e-main at the provincial le,,el. 

hc three projects thus reflect some vqriation on the diP nsion of 
decentralization. In both the National Regr en-un P-ojcc ?rd Project 
Citanduy authiority over broad policies,. p;aniIg, nrod , US
furidiig. 

with the central goverrunent and iLs field oiYfc:rs. Lower levels o.f 
governnment are gi'en re,ponsibi t o ., ,ects an"
 

jIppra I fl, Gernriftoriuq , orti r and reporting on their nnileIne at~ :. In rhe jogy )
 
on the other hand, virtua~ly Full auttors -yh)as becn devolved t 
dhe
 
provincial level 

http:ire!C.or
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II. UNIFIED. IHThRAGIENCY ANAGD.FNT 

A second dimension of variation among the several watersh;d
 
developmclit projects is the extent to which inter- and 
 intra-agency
 
c:,cperation has bean achieve,. at both the natioiaIl u.' local level.
 

A. The NationalRe .eeni md Reoresta.,_ Prli-am 

,A-s noted earlier, planniug, guidance and evaluation of the rcjeCIt 
occurs through a si:g.e directcrate general of the AOA but iivplemeutation 
is the resp-.ubility of t1he provincial and distri-tL gove-i-iert.s. Tj 
facilitat.e inter-departmental coordination .. pulicy , aT10tter. 

Supervisory Team (Tean Pesmbinhi Psat) c"oi"pose of .epres.ntatiVe,. ;--V

ainistries has been establi.:;hcd at tI. national -e. he tean h:. a
 

secretariat composed of full time staff from the Di.rectirate Geeral of 
Forestr: (gricult'e), Directorate General of Water Resourcs 
Development (Public Works) and Directorate General 0.€. Regional 
Dewlopme:nt (ot',Ie Affair). Inter-agency Superisory Teripns are a.-,o 
established at the provincia; level. T.ese are headed by the chai:iw-r, O 
B.MAPEDA and the heads of the Provincial Development Bureau serve as 
secretary. I/embers of the Team include representatives of Agriculture 
(Kanwil), Finance (Kanwil), Directorate General of Forest-rY (P5RDAS) and 
rhe provincial agencies fi -a agrarian affairs,of agriculture, ', 
e%;ates, Iivestock, public works, and Bark Rakvat lidonesia.. Because the 
Coveinor is required to submit qarterly reports on the Lroject, the Te-,. 
usually meets every three monchs.. The wor\ of he proviiat. T.amr, :s 
ca._ri t out. by a full time secretary (PKP) re.ponsible to the governor. 
licwever, this offJcia, has nu authority to creae an t.d':ipf-.. 
staff or to manage implementation. 

In its planning functicn, the P3RPD.S staff are i:±strutted to "pay 
attention cr obtain technical aid" (.n(-..perhtikar a-au iendapat baanu.u-n 
teknis) ri-cma BAPPEDA, local office of agrarian affaih-s. public wcrk.s, andi 
technical agricultural agencie: ,dnas). The general-,y of this 

t J,, s.. Th \1thigenraliy 



. ;struct11 plus the fact chat 'any foius nee.d to be signed by the 
venei'al manage; amd the operational manager, both of ,cm ir-e u. , 
fromi, a :,hg.e agency (Imas Fertanimi) means #:hzt otheir seCtoICA ,".' 
oftez; have ittlt. awareness of local regrevnirg acrivities. Th degIee 
of BAPPLE.A involvement depends largely on the Buonti. whose stam.p i_
 
ne-eded in orde- to make many of 
 the documents official. TypicalyvLhe 

.APPEAsserve as che "pst office" they receive already well 
.ovmuit,:ed plans from P3RPDAS and P'oject leaders and pass them along to 

ATe attachment of the P:rogram to a n-rrowly spe.cializ,4 agenm:y, t?-e 
:'ircctorate (eneral of Forestry for puiroses of planiuing and :upervisic.n 
has resulted in a narrow4 view of wa-.xirsheimanagement. ,hate it
 
consists onl',' of 
 those activities manted in _.Prt,,ram1 .i.ruct in 
those fe. M~ces where a iore in'te approach ha occurred0, u n,.s
 

happened coin'r...dently d,,e to unusuai 
 BPPs or gen,ral managers. Another
 
overall weakness of the Program is the 
 lack of iormai agreene..its with the 
applied research program (F3.9AS) and liinkages betweer,, P3DAS alid Lh 
P3APDAS centers so that PLDAS's techdical knowledge has been
 
undeArutil i ed.
 

An important issue has been int.oduA"Ced by a decision to to ue the
 
watershed as the basic g..-,raphucal. unit for devel.opmrnt planning and Co 
assign planning responsibili cy to the P3RPDAS Q..nters- "hich- are 
responsible to a celtral directorate and have 1,ittle acec a..;jiV to 
either province or ,i'.trictgovernments. In additiorn to centra.izi Vh 
planning process, :;uch organizationa! separation of .Ii-ing 
respons..xib.lity from -si 1esbility 'or ii- ie. enic- mAan. that r,'.fhr 
the pr;'in eistrct, ncr tUe P'.PAS can be held aC.c,,imntable to 
resuJ.ts. T.is organizational se-aration also 1-e-3ults in the dsp;s:ron 
of limtited skilled nianpower betveen BAPPEDA ajd P3RPDAS which havc: 
overlapping anid essentially cOmpeting jurisdictions. The im/pl.cat-ions of 
this decision are ' ieorrliely to ,coesignifiJcant with tinme, theas 
Directorate reneral of Reforestation and Land Rehabilitation, Ministry of 
Forestry, believes that it has a responsibility in its rco. as
 

http:resuJ.ts


14 

administrator of the PSRIMS CUNters to asst.i, e asi !sbl .inC:ceas ri. 
for overall development plamirng --nd coordiatxen in ail wai:erhed r:: 
of the countr', with Lhe exception of the urban center3. Since :"W, 
jurisdictions of province/district and PRPlT A&Sdo not coinid "nv t'e 
nature of the authority relationship betwien Chc two is urnr ear tiis 

involves an awkward overlapping of rosposibility which could seriously 
w'aken z.i. water.'-heJ developmcnr r;ffort, as well as efforts Co dev-.:2op 
i:he province and district as effective locally responsive me-anisms For 

area developent planri ng,ard management. 'Tfe watershed is a usefui 
concep for planning, but it should be utilized within regionala 

developmtint fran,,ework, which is the responsibilir.y of pronince/distri.t,
 

It has been uggeste tha in fact the ,orf)ic is riore apparenht -n 

real because the BAPPTPA!- arr Tesponsible for n1acro-D-ianning v.iie the 
P3RU'DAS is re.ponsiblc for more oper to'.al pnriing. This "ouid imply 
that '&eP3RFDAS fuiictions as a :;ubordinatt staff trit of the 

correspcndi:g BAPPEDA. Yet the P31TZDAS Centers appear in fact co 
perceive themselves as havtrLg the superior role and a c acco-unable to 
the inis-try of Forestry, rather than to the province/district. 

Tfhe logic of organizing devclopiental activities on a watershed basis 
becomes less c(ympelling than it first appears. Indeed it co'uld not bc 
establised that there are any fu-ctions presently performed by the 
P3RPM;Aichcenters could not as w(il be p-rfoi-,ed on a provincial or 
district basis. 1heir present functions are limited largely to doing 

.location-! rarri ng for the pla.eLeQrnt of che'k d'ams and demon1tratioa 
falns. Prez;e.,t deciion "u.es c :il for b-inj the;e rhoices primarily on 
the location of critical lands. hen o in be identified as readily1.1n a 
provincial/district as on a wtershe2 basis. 

Those ftctions Which r.ust by theiir nature be performed on a 

watershed ratter than a kabupatarn or provincial basis are reoativ, y 
few. First there are decisions rcia.tinT to the allocatiton of 
water--specifically allocation of water rights between diffeent uses and 

users, a provincial fun tion curreIntly. Second is the manaement of 



i 

waiter distribution w.ithin a giveni rriga4tiof , ystvqn, a funf-tiofl c. . 

o~kand/o- 6ariculture. ThirJ, there are activ~ ties velat i) !x t' 
.lponitcrirng of stream flows and _l.:a!ej-j;ction pattiernS throughout 
WaterIShed, 2 f'UnCti0o 11 1-zist pat'tia.lly performned currelitlY by Thubiic 
Wo rks Norke of th> acr- prosent fi~rinct-oris of tl,,, i13 RM A!-, nor is it 
likkllvl cht 4.wili becompn Such. 

The c-itical concern shiould be witli seeing t-hat whatever uui.. is
 
Vr!V0111 ible for tery-iicria.) or araba.ecd planning has the rc~;r
 
capacity an~d commidrent to effectivelv address snil and Witer
 
cnnservatLall~qir~iet from an 
 eco'ogica~l syt(nS Pe:§-pect2.ve. 0"he 
mhicxrity c~f ins~CLicq a~e-subwa ter shed fallsr*~o~nnlyw il l)h 

di 5triCt ( aur. -3~n or 'Lub-districr (ecailatan "..is call Le acrolnp."ishll 
it hout ccxpprowJi- ei th-er to the adhrviistrative jurisdiction or, to the 

logic of thete e P_, i hydrologlic uul t. Thbe point is thlat tkhv 
ass igrnefnt -,f i-espons .biIi ty to separa te ,'-.jffoz plananrg a o,,(g,,miza t iU,i
 
tunit iwho!e -ju-isclic7ionfalls oj.idway between disirict and I)Ci2C ec
 

occasionally across two provilnces, ir- LiT.keJly to imnprovf ti1:1( UaiJ, Of 
the plawning zzhoicf-! wiade until such point a, thie underly'Ing al~iys.SI !S 
ba '.Cd Onl 51ist*niil !r- sophi-slicated mhlo gisthan will b 
practicabje to applY within the c-eblfuue 

With readto tie quest.ion of capacity to (:ooidiiiate across sectors, 
it must be recogniz~ed tha)t the P3PRFTAS Cnters are instinienls o~f a 
nictiorwal iinis.try, the 1,Wly created 111:.istry ofFore.riy. }3ffocts by 
one fwnctional ministry to coordinate afiother are Se~leuM SLICeS~fuli 
iny settLing. inxva-Jably, whe.-C oune Siuch uuunsftv IS assiglicd 
responsibility '1or c-oordinat jag a i-tc'r effort , thata u -,-fovt 
h:ccmcs de FaLQto -- _-ikgie, --cuor Unvlerrziking. V h t- Cconversion of 
0- Directorat~e G-;_n-ral for omsr'to a !:eparate 1,inristry a)uldaer
 

to increase its overall uhoi' it in fact fr;av) si-tstantially wuakern 
its abilitv to effroniT the nec-2ss,31ii'ly iutegr:ative vole in watcrshe. 
develorme.-t, slince it no lngev has d~irect call on crtc~.resouLrce(S 
controlled by the MiiJ.st-r of V-n~culzun.!- A4tendency tn:-y be xiticipatod 
for the niew .Mbvi stry to begin duplic-atLing many of the re_,oarch and 

http:al~iys.SI
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extenrion capabilities of the Ministrty of Agriculture inorder to
 
compensate for this loss of access.
 

ihe above considerations suggest that between the Choice o' the
 
administrative unit 
 and the watershtd as the basic unit of org-niza -ion, 
the arguments in favor of the administrative umit are the more 
cpellin. Many of the present difficulties and ambiguities could be 
resolved and a stronger basis established for effective ecologica!. 
sound land and water resource development by integrating the e.xistin., 
P3RPLA5 Centers into the provincia! or kabupaton structure and making 
chem accountable to the BAPPEDAs. Tihis would concentrate liLit-xi human 
resources and create a basiE for decentralied locally rsponsive 
plaming, while achieving a closer integration of planning and
 
implementing responsibilities. The 
 scarce staff resources dispersed 
across individual centers in the 1I Java watersheds identifed by the
 
Ministry of Forestry could provide 
a very substantial planning resource 
within the provinces. 'The BAPPEBAs would then be in a
much stronger
 
position to facilitate a 
coordinated effort across ftuictional, ministries
 
in support of tuified soil and water management programs wi thin each 
province.
 

Provinces and districts presently vary significantly in their
 
technical and managerial capacities. This presents a major ba.rrier ,to
 
effective action on the watershed probleim. But bypassing then, to set tp
an a]ternative and to some extent competing capability wil Ilke]y on.y 
delay effecti\,e action. The institutional developir.ent resources -1o 
conswrned should be directed instead to strengtheniiu and supporting the3e 
essential units in their roles as planning and coordination bodies. 

B. Project Citanduy-II
 

Planning documents indicate that unified management was a major issue 
du-ing Project negotiation and that the final organizational arrangements 
differed substantially from those preferred by USAID. 1\,,o concepts were 
generally maintained during planning discussions: (1)that there should
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be a single plan for the Basin and : coordination of budget requcs. J.n 
conformance with that plan, wahile ieaving budget control and
 
responsibili ties with 
 the appropriate aancies, and (2; that while one 
irpiementating agency would be the lead ageucy and t:Pe others in
 
supporting ro.es,. project inputs 
should be provided For -CL particip,'tig 
agiencies. As tbe Project was being plamed and nc:goti.aced, somei chalg'-; 
took place within zhe CO! that affected I:he Project. The Nation-ai 
Regreening Program was changed to include model farmvs muchi like tho, e
 
planned under the Project. With this change, the key mode] 
 farm act:ivicj 
came tnder existing, Regreening FTogram arrangements, i.e. implementation 
by local government with plaiuing and technical suppcrt from a separaze 
and different agency (Y31PI)AS). The subsequcint ef"e: on the Project has 
been to complicate management of model farm activities. Chomges were
 
also made within the Directorate of Reforestation and Land
 
Rehabilitation, HDA, National headquarters ior watersh el managizxien 
 was 
moved fr, the Watershed ?Maagement Development Center in Solo to a new 
subdirectorate with Bogor..ffices in P3RPDAS rtponsibility for support 
to local goverranents in the Regreening program awas under separate 
subdirectorate. The effect of this change on the Project has been to
 
make intra-agency (mA) cooperation more difficult 
by increasing t.e
 
autonomy of one 
 fubsector Directorate Glyneral. Now the reorganization
 
ti.a- elevates the subdirectorate 
 and moves it out of the JA incr-4ases 
its authonomy further willand likely compounzd the diffeculty of 
interagency cooperation.
 

Whatever the concepts for unified management during the planning 
phase of the Project, they are imperfectly ref lectod in current 
organiZational arrangements. the funding of Project activities under 
2., j. budgets - perhaps an unitended outcolie of the decision to leave 
budget control and responsibilities with appropriate agencies -- has been 
a major h-andicap to unified management. There are 24 distinct budgets 
ffor unding Uhe L6 o tivities in the upper watershed development 
componenr alone. Eleven of the .6 activities are funded by a single 
budget, -three are fnded by two budgets, one activity is funded by three 
budgets and one by four budgets. nly five of the 24 budgets (21%) for 
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IFY 82/83 Ulove submitted to the Basin Coordinating Comittee (TKI) .o:v 

review; ail 5 were Lmder the superv.sion of Ministry of Hmn Aiai W'i 

were AMID 1NVRES funds. The remaining Project bdgets, indvoivig ,-BN 
funds, were )anned, approved, %nd disbursed on routinn, line-agency 
basis. i-ec.e dealt with nimodel farms, agricuiture extensionthese budgets 

teaus, agriculture staff increases;, uid some traiTiing activIties, t1hey 
were not specific to Project Citaiduy !o Project managers had no means of 
identiEying that portion intended for che Project. 

As a consequ~ence o7 this firnncial fragmentation and lack of 
ccnr'eh:.en~ve budgetary review by a single Project bc.dy, ma;.apement is 
dispersed a.,ong individual project chiefs and their respective line 
,gencies. Rather than one lead and several sUppor:ing agencies as was 

ccnsidered in planning discussion:,, the final form of the .1'0oiect 
careful ly baliuices the roles of three .implernenti..ig ministeris.s ELch 
mivnistry has a lead role in one coponent, and a secondary o:' no,role in 
other components. Project specific coordinating veapn- are established at 
two levels by joint decree of the three ministers. 'The National 
Coordinatin Ccminittee for Development of CitaFnduW WatOrsheO (11P) is 

composed as foll,,s: 

Chafiperson: BAPPENAS. Head of Bureau of Agriculture and 
Irrigation 

Deputy Cjairperson: HOme Affairs, Director of District Development 
Guidance 

Secretary: 1. Public Works, Director of Rivers 
2. 	 Agriculture, Direct-)r of Reforestatio,- and 

Le.d Rehabilitation (now part of .4OF)
Members: 	 1. Public Works, Director of Irrigation P,-ograxm 

Guidance 
2. 	 ?ublic 1orks. Rhead of Bureau of Plannini 
3. 	tHome Affirs, Ji.ad rf Education and Training 

Agency
4. 	 Agriculture, HJead of Bureau of 1 amntng
5. 	 Agriculture, Director of Food Crops Frogram

Gui dance 
6. 	 Agriculture, Secretary o: AAEFE/EBPLPP 
7. 	 Finance, Director of B'cgetay Admini.stTar.ion 
8. 	HeaJ.th, ]Mrector of Hfygiene and Sanitation 



9. 	 BAPrWENAS, W;el of Bureau of Natural Rtsourccs 
and Envi ronment 

10. Population and Lnvironmeitt, k-sistmw-t 1 of the 
hinister 

The tewn has the duty ofl "coordinating plkanning and formulation o" 
Citanduy wate:shed regional developirment program". 'Die decree was
 
accompanied by letters of approval fromi Che Minister of 
 State for
 
Admwinisr-ra',ive ltefoTi 
 and thc Minister of State for Development
 
Supervision and E-wironmeit. 
 A inoted by the latter in his letter, this 
national level committee was cn'w;idered an interim arrangement twitil a 
St'UCtur( with nationwide applicability is estabiished. Wile USAU) 
insisted on a structure as a condition of the Ioan and set a time li,;:Jt, 
the structure itself was work d out internally by the 00i agencies 

involved. 

Nearly one year later a secretariat of the National Connitttee was, 
established by decision of the Director General for Regional hve)Lment,
 
Home Affairs. It is composed of "representatives oi Home Affairs, riblic 
Works, and Agriculture whose composition is as included in an attaclimerit 
to this decision". The attachment li.sts eight persons by name and 
departmental affiliation. QMairpersons I and II are from Home Affairs 
and 	Agriculture, respectively, and their appointment appears to confirm 
and 	officiaLly recognize their substantial roles in operational 
maanagement of the Project ever since its beginning.
 

These organizational structures appear to be rea.:orably effective in 
facilitatinig communication and dealing with administrative bottlenecks at 
the national level. Some Project staff stati.oned in the l3asl.n feel that 
the 	Secretariat is too involved in operational management and 	 thus 
reinforcing of centralized management.
 

Another coordinating committee ('P1W) was established at the Basin
 
level by joint ministerial decree. 
 It is chaired by the chairman of the
 
two provincial BAPP.A, in rotation. 
The chiefs of the Niblic Works and 
Agriculture (47DC) Project offices are designated secretaries of the
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Coninittee. 
 Heads of involved provincial and district offices are
 
des-ignated members. Thirty people make up the entire Committee, ai:O,uh
 
attendance at the six meetings of the Comittee so far has averaged about 
one hundred. The meetings have provided a forum for presenting the 
Ciranduy programs and for general discussions. 

There is idespread dissatisfaction with the operation of the 
Committee. Achievement of Committee objectives is not apparent. IhK s
 
very limited authority. its potential ability to persuade agencies to
 
coo'diriaLe is limited by lack of control over funds and the' lack of 
program that focuses on this possibility. Financial aspects of tJe 
operation of the Committee are not clearly out.. The attendance 
Is trio large imd often a given agency is represented by dit'ferent 
personnel from one meering to .he next. Prolems related to the Project
that arose between Ciaiis (Viest Java) and Cilacap (Central Java) were 
solved through BAP'EDA--I, rather than through the Committee. An 
agreement by some Co:mi.tttee members to establish a permxnent secretariat 
reflects members' concern, about the Conmitte's operat oi. 

The Lke.partment ,-f Home Affairs (BANT)A) and local governments ha,,e 
responsibility for the Local Develop, ent Plaring and Management 
component of the Project and the), share respornsibility with the W,C for 
the Upper Watershed Development component. Inter-a.ency m3nagement in 
these components has been prob-lematic. Contrary to the expectations of
 
Project designers, BANDA and BAPPETDAs have not well coordinated their 
planning, budgeting and allocations with the hWC and technical agencies
(dinas). This was clearly evident from The delays in providing fumds for 
the expansion area ta~mers in the IFY 2/83 sea:son. General 
implementation guidelines for the Local Develop.gerit cc-iponent have been 
issued by .JiANGDA, but they are couched in veiy general terms and need to 
be SUpplemented wi-th districL--level implementation procedures. are 
being worked out slowly, a process haridicapp-d by the absence of 
ft!l-tile soil and water mnanagerae..t coordinators. That role has been 
given to the already overeaded BAJPEDA chairmen, most of whom cannot
 
give it the attention it requires. Implementation procedures are a
 

A, 



necessary prerequisite to improved coordination between local gover ts 
and the W!WI)C. Sinwe the Bupati already appoints a special green tng 
officer (IKP) to his staff (Biro Perekonoinian), a question arises a;-bout 
division of resorsibilities bet.eeri. the PKP arid the soil and water
 
management coordinator. Clearly more ulnified management 
 is needed at the 
district -level. 

C. Jo vakarta Rural Development Project 

BAPPEDA-I has the key role of overall Project coordination, detailed 
forward planning and securilig coordination among the different 
components. A Project Coordination Unit has bei- established withi:i 
BAPPFIJA's evaluation and coordinz.t.on divisiun. The Unit, in 
collaboration wit component managers and heads of implemert.tin.p 
agencies, prepares consolidated annual project work programs and related 
budgets for approval by the Governor prior to their submission to the 
Directorate of Regional Develop-,ent in the Ministry of Home Affairs. 'The 
(Tief of BAPPEDA, on behalf of the Goveirnor, establishes guiolines for 

implementingcoordination amon " , agencies and has authority for final 
decisions in those cases where agreement between implementing agencies 
c,nnw ot be achieved in the regular coordinatiig meetings. hlere seemis ro
 
be good integration between 
 Project activities and basic. responsibilities 
of each (sectoral) agency. Coordir.ation with the National Regreening 
Program is facilitated by one official who doubls as head of DAPPE)AVs 
Social Economic Dirision and hcad of P3RPDAS Gunung Kidul. T-his 
struIcture appears ..o have been effe;Ltive at coordination. t.or.t 
administrative and procedural problems were solved within the first two 
years of the Project. The effectiveness of the orgaul-za-.ie:.al 
arrangements seems related to several foctors unique to Jogy'a as w.:!. 
The (Tairman of BAPMJ)A is the son of the vice-governor, t,- Paku Aiax,; 
and thus he co inands authority by virtue of lineage as well as position. 
The relative small size of the province and the physical proximity of 
planners and managers also facilitates coordination. 

http:orgaul-za-.ie:.al
http:coordinz.t.on
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Several deficiencies may also be noted. 
 Since the agricultural

demonstraticn plots under Project auspices were initiated prior to the

addition of similar activity to the National Regreening Program, therehas been little communi cation and cooperation between field personny-I
even though they are engaged in very similar activities. Lessons beinglearned on the Projects demplots are reported to BAPPEDA, whereas thosebeing learned on Regreening demplots (UIJSA) are reported up a different
channel to the Directorate of Reforestation and Land Rehabilitatin,


)A. Having the head of a BAPPEDA division double as head of P3RPtDAS hasbeen insufficient means of enriching the planning process with sufficient
technical knowledge of soil and water conserva-tion. Project staff whotraveled to Citanduy were impressed with the attacnmeat of a technical
assistance unit directly to the IMOC; their suggestion for a similar unitattached to BAPPEDA, Jogya indicates that coordinatioa with the 
agricultural agencies in particular could be improved.
 

Once again considerable variation has been noted in existing projectson the dimensions of unified management. The attachment of tha planning
and supervisory functious of the Regreening program to a narrowlyspecialized functional agency whose jurisdiction does not coincide with
administrative boundaries, is obstaclean to Eifective unifiedmanagement. .roject Cicanduy shows the difficulty of unified mmuaagement
when financing is fragmen,ed and responsibility for operational
coordination is heavily vested in teams external to the regular
government structure. niified management is most evident in the Jogya
Project where management responsit"ilities clearly located and are
authoritatively exercised by the regional government through BA&'tPJA,which is vested by Law Np.5/]974 and President Instruction 27/1980 withauthority to plan, coordinate, and manage development withiin the regi.on. 
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III. FLEXIBLE BUDGETARY and CRDIT SYSTES
 

Flexibility in budgetary and credit systems is required to enable
 
local docision.-makers to respond to the inevitable variations found in
 
any ttffort to introduce technology to varying agro-climatic zones and to
 
farners with varying income levels and attitudes toward risks. This is a
 
third another goal of watershed management, means to beneficiaiy 
participation, and dimension of variation on which existing project.s can
 
be assessed.
 

A. National Regreening and Reforestation Program
 

This program has little budgetary flexibility and does not include
 
credit for activities related to the program. Instructions applicable
 
nation-wide regarding twelve permissable uses of Program funds are issued
 
annually inBantuan Penjhij auan dan Reboasasi. These instructions
 
include itemized, kabLupaten budgetary allocations based on plans
 
submited the previous year. A theme that runs through the instructions 
is that regreening funds are only partially adequate for the job and that
 
provinces, kabupatens and local people must mobilize and apply added
 
resources and effort to solve the problems, If ftnds are in excess of
 
what is needed to accomplish planned activities, the Bupati allocates 
them to regreening expansion activities after obtaining the advice of
 
BAPPEWA and P3RPDAS. If funds are excessive as a result of diminished or 
cancelled plans, howver, they can only be used after obtaining agreement
 
all the way up the hierarchy to the Ministerial level.
 

B. Project Citandu
 

Although the Project has a significant credit component ($S million),
 
it has not yet reached the implementation stage. Assessment can thus 
only be made of budgetary flexibility. The attachment of several Project 
activities to the Regreening Program has subjected those activities to 
the same budgetary regulations and process. Since the Regreening Programii 
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is based on a joint decree of six (now seven) ministers, they would al!o 
have to agree to any changes or locality specific flexibility, which is
 
practically impossible. The reader will also recall the discussion above 
on financial fragmentation and consequent problems for unified
 
management. The fact that on the average two different agencies are 
involved in every 1P1roject activity, each with its own budgetary channel, 
bas also had a negative effect on budgetary flexibility. Managers at the 
Projcct level have too little authority over fimds channeled through the 
cental covernment budget (APBN) and these funds are occasionally 
insu;fficient. Funds channeled through regional goverlient budget (APBD) 
are adequate but frequently late. When one activity is funded from 
multiple sources, budgetary flexibility is more difficult because it 
requires so much coordination and synchronization. Despite the fact that 
a large portion of Project funds were placed in contingency items on 
which the donor, USAID, has placed few restrictions, thcir use has been 
inhibited by lack of submission of timely and cogent plans USAID.to 

Flexibility is apparent in the local initiative subprojects which are
 
managed by and funded through regional goverrmient (BAPPEDA). Total lFY 
1983/84 allocations for these subprojects exceeded by 26 percent the
 
amount planned in the Project proposal. Procedures for structuring s(nc 
flexibility into the regular budgetary process with regard to local
 
initiative sub-projects have been adopted. However, the planning process
 
moves painfully slow due tc multiple entities (5 districts, 2 provinces), 
the complexity of the process within each, and the lack of an adequate
 
administrative linkage between provincial and district BAPPERXs. 

C. Jcgyakarta Rural DevelopmentPoict 

The Project is funded through a consolidated budget (DIPDA) that is 
prepared by BAPPEDA-1 and authorized by BANGDA and BAPPINAS. Srall 
changes have been made after authorization with agreement from BANGDA. 
Apparently only certain act.ivities are fundable with the IDA loan and the 
proportion of loan funding must be 631 on an annual basis, creating some 
plannning difficulties for BAPPE)A who would prefer to achieve that 
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i.oportion on a life-of-the-project basis. 
Some administrative
 
difficulties have resulted from two disbursement channels, one for !DA
funds and another for the counterpart funds wlhich are taken from INFRiS
DATI-I. The provincial treasury has very limited capacity for
 
pre-financing if disbursement is delayed or funds are needed for
 
unlanticipated and hence unbudgeted supporting activities.
 

The Project has no credit component, although regular GOI credit
 
programs are more easily coordinated with Project activities because of

BAPPEDA's role in planning and coordinating both Project and regular

programs. 
The Project has provided small blocks grants of about $150 to

11 sub-village units (dukuh). 
These funds are managed by the LI .4D and
 are supposed to provide capital for productive activities not fundable
 
under other government programs.
 

In conclusion, the assessment of the institutional arrangements of
three projects finds that three desirable management principles are best
exemplified in the Yogyakarta Rural Development Project. 
Management and
financial authority are clearly located in the provincial BAPPEDA, thu.
decentralized to the provincial level. 
 bAPPEDA effectively coordinates
 
agencies involved in implementation through the Agriculture TEchnical

Development Centers because it has effective control of the entire

budget. 
However, because of the special characteristics of the province,

doubts remain about the generalizability of the Project's institutional
 
arrangements.
 

With the,exception of the Citanduy Watershed Project no
 
institutionalized credit system for financing conservation and

productivity increasing upland technologies in presently envisioned or in

place. The absence an institutionalized credit program for upland
farmers constitutes a major constraint to successful diffusicn of upl-wid
conservation and productivity increasing technology.
 

In the absence of an institutionally decentralized credit system it

is hard to envision how the technology, now being demonstrated (through
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direct subsidization) by the National Regreening Program on over 700
 
sites, can be systematically disseminated to surrounding faiers. 
lhe
 
investment and working capital requirements for adopting improved
 
conservation and productivity increasing technologies are well beyond the
 
means of the vast majority of upland farmers (see Technical Report on
 
Economic Condition).
 

IV. REO3?4 IEDATIONS
 

A. Province, district (kabupaten) and subdistrict (kecamatan) should be
 
re-emphasized as the fundamental units for the orgnization of upp-r
 
watershed management in both planning and implementation. An
 
alternative, organizing by watershed, is conceptually attractive. 
Yet
 
there are no functions presently being perfonned in the National
 
Regreening Program or in the upper watershed component of Project
 
Citanduy that could not be perfoned equally well on a provincial or
 
district basis. The assignim.ent of responsibility for planning to a
 
separate trit based on the watershed is unlikely to improve the quality
 
of planning choices, at least for the foreseeable future.
 

B. Coordination of watershed management activities should be 
strengthened through a Pr'esidential decree (MITRES) that would establish
 
special coordinating bodies at tht; national, provincial, district, and
 
subdistrict levels. 
 This is needed to further specify the policy of 
decentralized but tuified management mandated in Law No. 5/1974 and 
Presidential Instruction 27/1980 because it would authorize operati,.nal
 
management lower than the kabupaten or at the sub-district (kecamatan)
 
level and mandate an inter-agency approach to watershed development at
 
all levels of government. 
 See Figure No. S. The coordinating bodies
 
that now exist at the national and provincial levels under the National
 
Regreening Program might be utilized, provided they are vested with
 
sufficient authority. 
Such bodies should be established at lower levels
 
as well vid would be strengtheened at all levels by the proposed decree.
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1Exgure No. 5 

Bodies for Coordination of
 
Watershed Development Based, on Presi:itial Decision 

National Policy and Coordinating
 
Body
 

(Composed of Ministers) 

Secretariate
 

Provincial Coordinating Unit
 
Chairperson: Governor 

Exec. Secretary: Head of BAPPYD Tk.I 

General Management Unit 
Chairperson: Bupati 

Exec. Secretary: Head of BAPPEDA Tk.II 

Operational Management Unit
 

Chairperson: Camat
 

Implementors
 

Lr"
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!he decree should vest the proposed supervisory bodies at the pro-*in,:iAl
 
and district levels with sufficient authority to insure uinlified 
management of water hed development interventions within their 
jurisdictioni, includii4; control over all budget resources, i.e., 
resources traditionally allocated to tachnical line agencies. 

C. oatershed development progrmns require finaucial arrangements 
different from most of those currently in use. The necessity of -3 

riaf.'ing sysrein approach and the nature of the task which involves 
adaptations to conditics at the lowest operational level, imply that a 
watershed progrsn should neither be structured like most INI-PRS programns 
nor utilize multiple funding sources such as in Project Citanduy Mo-..;t 
of INPRES program ,hedesigns (DArI-I aiid DATI-I! excepted) ive ioo 
little discretion and initiative to the local level in allocating funds 
to particular projects, locations and ite rs within given typos of 
expenditure. 
Iultiple funding charriels as in Project Citanduhy have
 
several adverse results: lack of synchronization in arrival of finan,ial
 
authorizations (DIPs) means late deliveries of inputs/services and
 
occasional postponement of activities for entirean season; there i - no 
way of ensuring that the development and operational costs of a funct:.on 
are comprehinsively covered; no one is encouraged to feel an overail
 
sense of res;ponsibility for a particular fLMcLrIo 
 whe:n so miny agen"cies
 
ar contributing to its runing; and, above all., 
tified manaement is 
ineffective if not impossible without financial control. 

D. A decentralized system or rural financial institutions should be
 
established to support the invesument and working capital requireln~ts of 
upand farmers. 

Eveiy effort should be made to utilize existing rural credit
 
institutions such as 
the Badan Kredit MKecamatan in Central .)av, the "0iik
 
Ka:-a Produksi Desa in West Jdva P.nd the Bank IDesa in East Jva. The
 
oecentralized, local financial institutions supported by tIh, 
 re.:ti;e 
Toxinciai Development Banks (BPD) represents appropriate inst itutional 
m,chmaiisms for the delivery of credit to upland farnm conununities. .,.w 

http:funct:.on
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mains at the cefntral level0 These are the Regrecning1 
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Lhe D.G. Is ijY)1F should be placed fully under tlici admi.risvrat) ve 
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supervision of local government and instructed by.th.,ir respective D'° 

to integrate their activities, one specialty/comd6dity-focus with all 

can pyovide integrated
in order that each extension center (BPP)others, 

and training services, especially toward uplaid farmers.
extension 

H. Soil and water conservation requires giving attention 
also to aspects
 

beyond the technical solutions within the realm of agriculture 
and
 

forestry. An effective national program must be oriented toward
 

(seein addition to the rehabilitation of critical landsprevention 

Tecbhnical Report on Soil and Water Conservation). 
Otherwise critical
 

There are at
 
lands will expand faster than rehabilitation can 

occur. 


least two institutional implications:
 

should be launched nation-wideprogramI. A promotion and awareness 

for purposes of increasing public awareness and 	understanding 
of soil and
 

techniques used in 
water conservation. The inform.ation, strategy and 


a useful model. The LK 

National Family Planning Program could provide D 

major role in such a program, with supporting roles by the 
should play a 


UNDP and the district information o-iice (PUSPENMS).
 

2.National legislation and polices should establish 
the parameters
 

should 
within which natural resources are to be utilized and managed and 

indicate the general directions of responsive programming 
by the various 

Laws already enacted inthis area include:
 sectoral ministries. 


Law No.5/1960 on Basic Agrarian Regulations
 

Law No.5/1967 on Basic Forestry Regulations
 

Law No.11/1974 Water Resources Development
 

Law Fo.4/1982 on Basic Environmental Regulations
 

needs to be 
ALl of these laws need better enforcement. Law 	No.4/1982 


the formation and

completed with implementing regulations. Aio, 


erosion control rules and

application of basic conservation and 

major

guidelines by central and provincial planning 

agencies could have a 


impact.
 


