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^A,BSTRÄCT

THE IRRIGATION-BASED TRANSMIGRATION PROGRAM IN INDONESIA,

AN INTERDISCIPLINARY SIUDY OF POPULATION RESETILEMENT AND

RELATED STRATEGIES

Despite a nr¡nber of successful resettlement
schemes, the imprementation of irrigation-based transmigra-
tion resettrement has been characterized by both technical
and non-technical problems.

Many resettlers have, therefore, been unable to
rearize the incomes and quality of rife vhich had been

promised them. The overalr objective of the study is to
formulate specific strat.egies or recommendations for
technicar and socio-economic interventions to improve the
development of new agricultural rand in irrigat.ion-based
transmigration programs.

Some major conditions have been drar¿n from the
study. The technicar probrems of irrigation deveropment are
primariry caused by high initiar vater requirements of the
newly recraimed land. The design impacts of this unusual

vater requirement indicate that the new schemes sirr require
much more time to become physicarry stable in comparison to
the time required for the overarr process of socio-economic

adaptation of the transmigrants to the resettlement scheme.

Às a result, it is almost unrealistic to rely mainry on the

land for producing a desirabre level of revenue vithin the
time frame originally envisaged.



The resettrement problems arose mostly from the
fact that the pre-resettrement preparat.ions not onry lacked
physicar resources, but pranners were paying less attention
to socio-culturar and psychotogicat aspects of hr¡nan

resettlement. The study also found that the current land
alrocation for the t.ransmigrant household, r¿ith some degree

of variation, was not adequate for a reasonabre riverihood
to the extent that they were abre to provide for the
operation and maintenance of the scheme for maintaining a

sustainable irrigated agricultural practice.

The study further indícated that the settlers,
adapt.at.ion to the scheme is highly dependent upon land
ovnership status. The more uncertain the land status the
more reluctant the farmer r¿ilr be to adapt and to part-
icipate in the resettrement activities. Finatry, it was arso
concruded from the anarysis that there is an obvious

relationship between the land development progress and the
availability and adequacy of water at the field.

fn future, it is almost certain that the
transmigration resettlement program virr continue to be an

important issue in the rndonesian development process.

Furthermore, the irrigation-based resettlement schemes virl
pray an important role in the current and future
transmigration resettlement program. The findings of my

study provide the basis for improving the success of the
future schemes.

l-L
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CHÀPTER ONE

INTRODUCTION

1.1 BACKGROUND

In todayts vorld the decision makers in the

developing countries are increasingly setting their own

development directions and priorities, rather ttran relying

on the advice and example provided by the donor countries.

Much of the historical development emphasis has been on the

agricultural and industrial sectors and was geared towards

economic growth, export, job creation and increased

productivity. There are, however, other developmental

objectives that a country must achieve in order to be able

to move towards a stable and prosperous society. One of the

most important aspects of a developmental policy is the

hr¡nan resource development in the broad sense of harmonizing

the aspirations and the potential of people with its social

and its economic needs and opportunities.

In a country like Indonesia sith its extreme

variations in population density, a harmonious development

may require that people move away from overpopulated areas

to regions where the opportunity for improvement of the

standard of living is greater. It may also require the

encouragement of increased settlement in areas where

development lags behind because of the lack of people. In
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addition, Iocal circr¡mstances may also necessitate

resettlement. For example, engineering projects in an

existing may reduce the available arable land, and economic

or environmental changes may erode a previously existing

resource base.

Hl¡rian resettlement pro jects are of ten associated

with the notion of coercion. This negative image is

understandable since in many cases the people that vere

relocated appear to have had litt1e choice in the matter and

would seem to have preferred to remain vhere they !¡ere born

and raised. In many cases, however, the relocation policy

vas in response to a real need caused by an inadequate and

deteriorating resource base. However, regardless of the

nature of the compulsion, the feelings and the attitudes of

the relocated persons are important factors in the success

of any resettlement project. Moreover, even vhen the

resettlement is strictly on a voluntary basis, problems and

disappointments are common. For that reason any hunan

resettlement program requires a broad coalition of effort

involving all government and non-government agiencies as welI

as the settlers themselves in an integrated attempt to make

the relocation a success.

The Indonesian resettlement program is known as the

transmigration program. It has a dual purpose. It aims at

voluntary relocation of people from the most densely

populated areas in the islands of Java, I'fadura, Bali, and

2



Lombok. It is also aims at settling the sparsely populated

areas of the other islands of the archipelago so as to

accelerate their agricultural development by providing a

more adequate htmran resource.

The transmigration to be discussed in this study is

irrigation-based transmigration. It is not the only type of

transmigration. There are also schemes associated with swamp

reclamation, cash crop development and rainfed agriculture

that involve relocation of people. Irrigation, however, is

considered to be one of the most important factors in

attracting transmigrant farmers in Indonesia and ensuring

their success in securing a stable and permanent

agricultural in"o*". o1

Nev irrigation projects usually entail the opening

of agricultural areas that were previously completely

undeveloped and that therefore do not have the total

infrastructure that is subsequently needed. ft is not

uncommon that the implementing agency cannot meet the

development schedule that was originally dravn up because of

the complexity of the problems that are encountered.

1 > Before the introduction of the vast irrigation-based
agricuTtural- practices, the rrslash and burnf r or ff shif ting
cultivationfr method vas videTy practiced by traditional
farmers in Indonesia, In this agricultural practice, Tand
preparation js simply done by cutting the forest, burning
the trees and spreading the seeds over the bare ground vhen
the rainy .season comes, As a resuTt, soiT conditions
deteriorate very quickly, and cannot provide a sustainable
agricuTtural vay of Life.



Sometimes the problems are budget related, sometimes they

are technical, often they are socio-economical.

It follows that the successful design and

implementation of a transmigration scheme requires a

realistic budgetary policy, good engineering and appropriate

socio-economic support. None of these factors taken in

isolation can guarantee success. The study, described in

this thesis adopts an integrated approach involving

economics, social science and engineering in the analysis of

common problems encountered in irrigation based

transmigration schemes and the identification of possible

solutions.
There is no doubt that the trasnmigration program

has at tímes been rather disappointing. ÀIthough it has met

with some success in terms of the total ntmrbers of people

that were relocated and in terms of increased agricultural

production, as a rural development initiative it is

quest.ionable in terms of its cost-effectiveness. Heavy, up

front, capital investment is needed to make the new

settlement operational. The returns are realized many years

later. Technical provisions have not alvays been adequate.

In addition, the settlers are transplanted into a nell

environment with different agricultural tenure and cropping

systems. There is considerable evidence that they do not

always adapt to the nerl¡ environment as readily as the

planners ant.icipate or the politicians promise. Thus many



irrigated development projects created for transmigration

have failed to meet the expectations set for them. Many

settlers have failed to realize the income and the quality

of life that was promised.

The purpose of this study is a multi-disciplinary

analysis of the main problems encountered and the

formulation of specific strategies and recommendations for

technical and socio-economical interventions that may

improve the success of irrigation based transmigration in

the future.

1.2 THE CONTEMPORARY DEVELOPMENT CONDITION OF INDONESIA

1.2.L ECONOMTC OVERVTEW

In L966, a major shift in political orientation

occurred in Indonesia which brought about a new policy in

the country's development effort. Previously the country's

economy had suffered from uncontrollable inflation which

reached a rate of 595% in 1965 and another peak of 650% in

1966. Às a result, the tiving standard of the people as vell

as the GNP rapidly declined.

In an attempt to overcome the economic

difficulties, the New Order Government launched a nell

development policy ín L969 in the form of a national

development plan. The new policy !¡as successful in

controlling the rate of inflation. WhiIe it !¡as stiIl as

high as LzO% in 1-967, it went down continuously thereafter.
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In L969, the first year of the Five-Year Development PIan,

the inflation rate was reduced to 1o.74. In the last

decades, the inflation rate has been controlled at a

constant level below LO4.

During the decade of the 197Os, the economy of

Indonesia experienced an average economic growth of 7.'I%

annually. This remarkable achievement placed Indonesia among

the the ranks of ttmiddle-incomeff countries according to the

World Bank classification of 1983, with a per capita income

of US $530.

During the succession of Five Year Development

plans (PELITÀ)Þz Indonesia successfully survivecl a nr¡nber of

hardships and challenges and is now implementing the Sixth

Five-Year Development Plan. This plan emphasizes (a) the

agricultural sector and the industries that are geared

tovards producing export oriented goods, (b) industries that

can absorb manpolter, (c) indust.ries producing machinery for

processing agricultural products and (d) industrial

machinery (The Fifth Indonesian Fife-Year DeveTopment Plan,

7987-L992 ).
Despite the gtobal economic recessions that have

occurred in the last decades, Indonesia has achieved steady

2 > PELITA stands for "Pembangunan
DeveTopment Implementation of the
WhiTe REPELITA stands for "Rencana
or Five Year DeveTopment PIan.

Lima Tahun" or Five Year
Government of Indonesia.
Pembangunan Lima tahun"



economic growth, and has had some success in
industrialization, in maintaining sustainable agriculture,

in achieving self sufficiency in food production, and in
poverty reduction. While 54 million people !¡ere living below

the poverty line in L976 the nunber dropped to 30 million in
1987 (Indonesian Department of Information, 1-989:58-60). In

that period, the percentage of poor rural inhabitants

dropped from 4O.4% to L4.44, while the percentage of urban

inhabitant living below the poverty line dropped from 38.8%

to 20.L% (Indonesian Department of Inf ormation, 1-989:60-78 ).
In L987, the gross domestic product of Indonesia

was approximately Rp675, OOO per capita. This represents an

increase in GDP about L9.5% over 1986 or or an increase of

3.594 in terms of constant 1-983 Rupiahs.

In the five year period from L982 to 1987,

fndonesia's GDP increased at an average annual rate of

LO.36%, while at the same time the population increased by

about 2.3% annually.

fndonesia is still considered to be an

agriculture-based country. The contribution of the

agricultural sector to the GDP, hol¡ever, fell from 46.9% in
L969 to 25.5% in L987. On the other hand, the share of Èhe

mining sectors, including oil and gasr increased from L2.3%

in L9'13 to about L9% by 1983. It subsequently declined again

to L3.14% in L987. The contribution of manufacturing

industries to the GDP increased from L7-.L44 in 1983 to



L3.97% in L98'1. Figures for increases in other sectors are:

trade L5.96%, public administration 8.53%, transport and

communication 5.624, construction 5.62%, banking and other

financiat institutions 5,564, while services, electricity

and l¡ater supply have contributed 3.L%, 4.04 and 0.83%

respectively to the country's GDP.

The total çtross domestic fixed investment at

current market prices increased at an average of about 7.O>"

between Lg84 and L987 (Indonesian Department of Information,

7989:78-80).

The economic poticy of Indonesia is also directed

tovards a stable and consistent debt. settlement. Repayment

of foreign loans increased steadily from an average of L4,4%

per annum r¿ithin the Third Five-Year Development PIan to an

average 25.84 per annum during the first four years of the

Fourth Five-Year Development Plan.

L.2.2 THE TR-A,NSMIGRÀTION POLTCY

Indonesia is currently the fourth most populous

count.ry in the world. Þ3 The problem with this situation is

that about 65% of people crolfded together on only three of

the more than L3r OOO islands.

3 > With the recent change of polit ical structure in East
Europe (i.e. the reformation of the USSR), the current
population of Indonesia at 1-84. 5 miTLion IPRB, 1-992 ] , has
brought the country to the fourth most popuTous in the vorld
after China, India, and the USA.



The explosive birth rate during the fifties and

sixties caused a doubling of the population over the tvo

decades. The latest census, which was held in 1980, recorded

a population of L47r49O1298, which is up from LL9r2O81229 in

l97l and from 97,O85r348 in L96L. Àccording to the

inter-census population survey conducted in l-985, the

population of Indonesia totaled L64rO461988. Over 6O% of the

population is concentrated on the island of Java which is
only one fifteenth (6.89%) of the total land area of

Indonesia. The local over-population gives rise to serious

problems.

The rate of growth during the period of 1980-1-985,

was 2.L5% or a little less than the rate of grovth in the

period of 1971-1980, which amounted to 2.32% per annum. It
is estimated that during the Fourth PELITÀ the average rate

of population grovth was 2.L4 per year. Most recently
(L9921, the estimated population growth of Indonesia is
about L.'lr" per year (PRB, 7992).

The uneven distribution of population is reflected
in an uneven population density despite that there is a

Iong held body of opinion (e.9. Fisher) that the population

distribution reflects the actual distribution of productive

resources. In L986, the population density of the island of

Java and Madura was 774 people per sq. km., compared to

Indonesia's average density of only 88 per sq. km. This

makes Java one of the world's most densely populated areas.



Àmong the other islands, only Bali/NTB (Nusa Tenggara Barat)

and Lampung vith population density of 226 and 193 people

per sq. km. respectively (The WorLd Bank, J-988: 2 ) ever

approach that of Java. These figures may be compared to

population densities of 72 in Surnatra, 51 in Sulawesi, 22 in

Maluku, 1-5 in Kalimantan and 3 in lrian Jaya. The basic

demographic data of Indonesia that illustrate the problem

are presented in Tabl-e J--L and Figure 1--1- ( Indonesia:

general map of population distribution, L985).

The Government policy vith respect to population

growth is aimed at lowering the birth rate and reducing the

mortality rate, especially among infants and children. This

policy is being implemented through family planning programs

which also aim at improving mother and child welfare by

creating vhat are called small tthappy-and-prosperousrr family

units.

Ànother government policy vith respect to

population is the transmigration program. Incorporated in

the national development plan, the transmigration plan

attempts to overcome the unbalanced distribution of the

population by resettlement. The program encourages families,

especially, young couples in Java, Madura and BaIi to

resettle on less populated islands such as Surnatra,

Kalimantan, Sulawesi, Maluku and frian Jaya. This idea,

however, has been criticized due to the fact in Java where

population is growing by around l- million people per year,

1_O



Table L-L. Basic Demographic Data of Indonesia (as per t_984)

Province/fsland
Est.. L986 Population% Farm House hotd
population Àrea - density-
(million) ('oookm') Cap./l<rnz (% ) ( % )

'17 4

226

685

72

15

5L

68

27

L9

25

26

The Inner Islands

Java/Madura

Bali/NTB o)

Tot.aI

The Outer Islands

Stunatera

Kalimantan

Sulavesi o)

Other Eastern

Islands Þ)

Irian Jaya

Total

LOz.2

5.8

108. 0

33. O

8.0

13. 5

4.L

L.4

60. o

L32

26

158

4't4

540

264

60

422

Lr760

4

L0

4

63

46

62

23

39

40

3034

Grand Total L68. O L,918

Notes:
o) Incl-udes the |laluku (Iloluccas islands)
> ) Other eastern islands vhich have not been Transmigrant

Receiving Areas.
a) NTB : "NÍJSa Tenggara Barat" (West iVusa Tenggara),

Source: StatjsticaL Year Book of Indonesia, L984, as quoted
by the worTd Bank (7988), from the L983's Ãgricul-tural census.
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Figure 1.1
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transmigration is not going to have much of an impact on

overall population distribution.
The concept is not new to Indonesia, having been

started by the Dutch at the beginning of the century as a

!¡ay of supplying cheap labor to the estates in Srmratra,

while simurtaneousry relieving the population pressure in
Java. In total, the Dutch Colonial Government managed to
move about l-44r OOO families between LgOS and L94L (Svasono,

J-985:82, as quoted by Tirtosudarmo, 7989: in TabLe l. ). Both

the Dutch resettlement proçfram (the CoTonization) and the

rndonesian policies in the Transmigration aimed essentially
at demographic change.

Àfter independence, the resettlement proçJram was

resrmred by the government of rndonesia under a new name, the
ff Transmigration Programtr. Àf ter a nunber of experimentar

years, which increased experience in implementation, the

transmigration program is now considered to be an integrar
part of the national development plan. À separate ministry,
the Department of Transmigration is responsible for the

execution and coordination of program activities.
Transmigration is nov also seen as an instrr:rnent of

rural community development. The focus, which originally was

purely demographic, has shifted to broader socio-economic

targets in that t.he transmigration projects are intended to
sustain regional development, increase job opportunities,
raise the peopre's standard of riving and reaffirm nationar

t_3



unity and integrity.

From the outset of the First PELITÀ L969-7O up to
the end of the third PELrrÀ L979-84, some 4s7r6Lz famiries
vere resettred: 39r 511 families during the first pElrrÀ;

some 52ro84 families during the second pElrrÀ; and about

365r977 families during the third pEl,rrÀ. rncruding the

resettlement during the Dutch coronial period and the period

before PELrrÀ, an overarl totar of about 839,320 famiries or

about 314361000 peopre were resettled between 1905 to L9g6

(Tab7e 1-2. ).
In recent years the resettlement effort. has

increased. Some 275 new villages were established under this
program in the fiscal year of 1982-88 in order to
accommodate about L34rA]-L transmigrant families. This

achievement was possible because of various improvements

made during the preceding period, both in technical
provisions such as the construction of road netvorks, the

surveying and arrocat.ion of land, and the construction of
houses for transmigrants and other provisions such as

deveropment of pubric facilities (school, rural cooperative,
bank, community buildings etc. ) which are increasing from

year to year.

Under the transmigration program of the Fifth
PELrrÀ, 550, ooo families are scheduled to be resettred in
the outer rsrands. For that purpose, 275 new settlements are

expected to be prepared, each absorbing around ZrOOO

L4



Tabre L-2. Nunber of migrant families resettred under . thecoronization and rhe Trãnsmigrarion program (lgos-i;;;itl ----

, Period Total Families
Settled

Total People
Set.tled

Remarks

*ì
1-905-41_ t

1950-69r )

Lg69-14r)

L97 4-7g'l

L97s-84'l

1985-S 60 )

L44,000

LOz,648

39, 5L1_

52,O84

365 ,977

135r 1OO

** I
576r 000 ,

424, OOO

L76,000

228 , OOO

1,, 492, OOO

**ì
540, OOO ,

Colonization

PTe-PELITÀ

PELITÀ-1

PELITÀ-2

PELTTÀ-3

PELITÀ-4
( l-st year )

Total 839 ,32O 3,436, 000

Notes: o) The figures vary videry in government publications
due to different practice of counting the transmig-rant by fiscal year,

x ) svasono, L985: 82 ( in Tirtosudarmo, Tggo: TabLe 1_. )xx ) Estimated at about 4 people per family.
t) The WorLd Bank, 79BB: xxi (TabLe Z. )o) l'Iinistry of Transmigration (Facts and Figures).

families. Nevertheless, due to the most recent shift of
economic poricy of rndonesia with the decrine of alr prices
in the lat.e 198o's the transmigration proçtram in recent year

has been slightly vinding down.

with improved transportation facilities as a whole,

the flov of spontaneous transmigrants to the outer rslands
also increased markedry and has become a characteristic of

15



the transmigration program that is likeIy to feature

significantly in the future after the existing problems and

constraints have been resolved.

1.3 THE PROFOUND NETDS FOR INTERDISCIPLINARY STUDIES OF THE

IRRIGATION-BASED TRANSMIGRATION RESETTLEMENT PROGRAM

Despite the very limited success of transmigration

in easing population pressure in the Inner Islands, the

proçJram is still considered by the Indonesian Government to

be an important development tool. It increases the labor

force in the sparsely populated Outer Islands and it is
considered to promote national security and int.egrity,
thereby improving the welfare of Indonesian people as a

whole. The program is therefore expected to be continued and

it is important that errors of the past not be repeated.

Experience teaches that the implementation of

transmigration project takes a long time, that it involves

several disciplines and that it must take cultural as well

as technical and economic factors into account. Solutions of

the problems that have been experienced in the past can only

come from a multi-disciplinary approach.

Earlier studies of the transmigration problems have

been conducted mainly from the perspective of a particular
discipline and as a result the conclusions vere satisfactory
only to special interest groups involved in the formulation

of the implementation policy.

t6



The present study aims at improving the

implementation by an integration of all disciplines that

should be involved in policy formulation. The main

disciplines are Engineering particular Irrigation

Engineering and Àgricultural Engineering, Sociology, in

particular Demography and Economics, in particular

Àgricultural Economics.

Five important topics wiII be addressed in the

Thesis. They are:

(1) the ht¡nan responses to the nevly established

irrigation-based transmigration project;

(2) the implementation experience with regards to the

the assistance that was provided as compared to r¿hat

vas needed;

(3) the optimurn sizing of land allocation from the view

point of agricultural economics;

(4) the irrigation problems encountered in newly

established agricultural areas, in particular; the

Iarger water requirements;

(5) the socio-cultural, economic and demographic

problems encountered in the adaptation of the

transmigrant to nev conditions.

Field information vas obtained from two selected

areas in Indonesia, the Way Rarem Irrigation Project in the

province of Lampung, Southern Sunatra and the Luvu

Irrigation Project in the Province of South Sulavesi.
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CHÀPTER TWO

REVIEW OF LITERATURT AND RESEARCH HYPOTHESES

2.1 INTRODUCTION

The pertinent Iiterature was reviewed for the
purpose of bringing the concepts developed by ot.her

investigators and their experience to bear on the probrems

of irrigat.ion-based transmigration. The revier¿ was also used

in the formuration of research hypotheses to be examined in
the thesis.

Three main subject areas relevant to the irrigation
based transmigration probrems are dealt with in the

riterature. The first is the general topic of migration and

resettrement. The second concerns the subject of rurar
development, since this is an integral part of
transmigration objectives. The third area is irrigation
deveropment as it pertains to smalr land hordings, which

must be st.udied from a technical, an economic and a social
point of viev. The pertinent findings and their rerevance to
transmigration research are discussed in three separate

sections.

rn the finar section of this cÏrapter a nr¡nber of
research hypotheses to be addressed in the study are

f ormulat.ed.
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2.2 MIGRATION AND RESETTLEMENÏ

2.2.L GENERÀL CONCEPTS

Þligration theory Has originally developed by E. c.

Ravenstein in 1889, over a cent.ury ago (Grigg, 1-977:41--31-).

FoIlowing this initiative a nr¡nber of important studies vere

conducted by Dorothy Thomas (L930's), Bogue and Hagood

(794O's), Otis Durant Duncan (1-940's), and including the

study conducted by Stouffer, (1940). Since World War TT,

numerous additional studies on migration have been published

in many parts of the world.

In many respects the basic theory of migration is

still relevant for the fndonesian transmigration. For

instance , Ravenstein ( 1-889 ) , stated in his general

conclusion that rrthe main causes of migration are

economicalfr. In his conclusion about migration towards the

cities Ravenstein also considered it. tikety that the "push"

factor, vhich vas the increasing poverty in the

country-side, !¡as as important as the " ptt7l" factor which

vas exerted by the higher vages in towns (Grigg, L977:42).

Migration is defined as:

rr....â permanent or semipermanent change of
residence. No restriction is placed upon the
resistance of the move or upon the voluntary
or involuntary nature of the act and no
distinction is made between external migrat-
ion.. . However, not all kinds of spatial
mobility are included in this definition.
Excluded for example, are the continual
movements of nomads and migratory vorkers, for
r¿hom there is no long-t.erm residence, and
temporary moves like those to the mount.ain for
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the summer (Lee, L970: Z9O )tt

Voluntary migration is often distinguisÌred from

semi-voruntary migration Ín terms of its processes,

conseguences and to some extent. its geneses (oTiver-smith
and Hansen, 7982: 2-4). rnvoluntary migration is usualry
induced by natural hazards or is causarly rinked to
ecological, social and or polit.ical circrmrstances

Àccording to Petersen, (79SBz25T-260), there are

five categories of migration:

(1) primitive, resulting from ecological push, or

natural forces;

(2) forced, in vhich the migration process is
implemented in the sense that people are forced to
move without having po!¡er to make choices;

(3) impelled, when people are coerced to move by

the state, but still have power to make choices

vhether to move or not;

( 4 ) f ree, in which the witl of migrant.s is by

decisive element.; and

(5) mass, in which migration becomes an established
social momentr¡n.

fn relation to the above categories,

transmigration program is most likely to be a
the last three categories. Therefore,

the fndonesia

combination of

the term

" semi-voTuntary" migration is adopted in this research to
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refer to the transmigration movement.

The concept of resettlement is closely related to
but distinct from the concept of migration. The following
definitions are used for resettlement.

( L ) rrResett.Iement is the transf er ofpopulat.ion f rom one area to another on aplanned basis, the purpose being to raise
living standardtt (Bridges, in \loore, 7979 );

(2) rfResettlement is the project involving theplanned and the controlled transfer ofpopulation from one area to anotheril (Belshavt,
in l,Ioore, L979 ).

Both def initions invorve the notion t.hat

resettrement is a form of pranned social change that entails
popuration movement, popuration serection and most tikery,
controrled change of way of tife vhich may be in terms of
sedentarization or villagization of farmers or cultivators.

2.2.2 REASONS FOR MTGRÀ,TTON ÀND RESETTLEMENT

The purpose of a resett.lement program is in most

cases the establishment of a more habitabre area for peopre

in terms of an individuars'totar physicar, biotic and

social environment. Experiments shor¿ that through proper
pranning, timing and proper techniques, it is possible to
develop a more habitabre area and to increase per capita
income without depreting local resources such as soil
fertility. rn the Àfrican experience however, problems vere
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faced because the planners had overemphasized the tangibte
benefits or the material aspects of growth as opposed to the
development of more habitabte areas from a hr¡rnan point of
view (Brokensha, Lg7o). rn essence the planners eventually
forgot the people that vere undergoing the rerocation or
resettlement.

Population resettlement under t.he TransmigratÍon
Program has long been practised in rndonesia. The movement

has been partly rrvoruntarytt, in that many transmigrants
moved on their o!¡n decision. rn part the movement must be

termed frsemi-voruntary', since many vere to a degree

imperled to move. semi-voluntary resettlement usuarry
results from unavoidable government decisions following the
development of compelring circr¡nstances such as: (1) natural
disaster, (21 a threat to nationar security, (3) the threat
of volcanic eruption, (4) environmental degradation, (s) the
pressure of urban deveropment, and (6) ross of arable or
inhabitabre rand as a result. of engineering projects.

Äccording to oLiver-smith, a nr¡nber of resettrement
experiences have indicated that arthough the praces and

people differ culturarly and geographicarry, and the cause

of resettlement varies, there is a crear indication that
simirar concerns, processes, and hr¡nan responses are often
involved (OTiver-Smjth and. Hansen, j.982: 7-S ).

Government poricy on popuration resettrement, for
instance, is always associated with the administrative

22



authority over people residing in the region they
administer. Governments have the poner to instruct or to
rerocate peopre when necessity arises. Äccording to chambers

(J-969), when government poticy on resettrement reflects
poriticar ideology rather than the population's vay of rife,
then the settlers tend to view the program as involuntary.
There are severar factors which influence the decision to

migrate: the conditions in the area of origin, as compared

to the conditions in the area of destination, personal

circr¡nstances, and external factors that may stand in the

vay or that may favor migration. The decision to stay or to
migrate, arways entails uncertainty and risk, since there
are advantages and disadvantages either way. This

uncertainty is an important factor to consider. Às vas

pointed out by Lee ( t966: sJ--sz ), peopre are instinctivery
reluctant to trade an ord familiar environment for an

uncertain destination.

2.2.3 RESETTLEMENT IN EST.â,BLISHED CO}IMUI{ITIES

The living space stirr availabre for resettlement
is continually being reduced by the freguent. popuration

displacement that arises from natural disasters or regrional

confricts. There are, therefore, fewer and fever areas that
are suitabre for accommodat.ing future resettlement programs.

one vay of sorving this problem is by attaching settlers to
existing communities. This approach, however, requires
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carefur consideration before actuar implement.ation. Rogge

(1-98L) suggests that the following points should be taken

into consíderation: (1) the need for a basic revel of ethnic
compatibility; (21 sufficient avaitability of land to
provide economic opportunities for the set.tlers; (3) a

sufficient water supply; (4) the commitment of tocal
authorities to support the resettlement program; (S) the

establishment of a resettlement approach that is targeted to
the entire area rather than onry to the specific group of
settlers; and (6) the relative size of the displaced
community vis-a-vis the locar community (Rogge, i-987:2oo-

206 ).

2.2.4 RESETTLEMENT PLANNING ÀND STRÀTEGIES

Past experience vith resettlement demonstrates that
pranning is the prime factor in determining the fairure or

the success of a resettlement project. Àn interdisciptinary
orientation and approach is calred for since modern

strat.egies f or hrmran resettrement must cope vith comprex

phenomena (l'Iangaram, L968: 3-5 ). Thus proper attention must

be given to (1) physicat environment of the resettrement
area as compared with the place of origin, in particurar the
physical infra-structure, t.he roads, the pubric facirit.ies,
schools, markets and so on; (z) sociar development of the

nev area, the development of new institutions and the
encouragement of neH attitudes, the provision of teachers,

24



of medical aid, of agricultural extension and of technical
guidance; and (3) the implementation of moving the people,

the immediate adaptation, and the reception, and (4) the

measures that are taken to maintain a socio-ecological
balance and to promote the complete adapt.ation of the

settlers to their new surroundings.

The technology for the planning of hrmran

resettlement has often in the past been hampered by the

tendency of technical and economic planners, âs veII as the

political leaders, to overlook, underestimate or even ignore

the socio-cultural and social costs of resettlement

(Chambers, 7969). Understanding the vay of tife of both the

set.tlers and the local people is crucial in atI hr¡nan

resettlement planning. Equally important is a study of the

degree to which the settlers can be expected to adapt to the

new conditions and the t.ime this may take. Every planner

must realize that t.he implementation of hr¡nan resettlement
is always accompanied by conflicting interests in people's

lives. fn the initial stages there is usually a sacrifice in
culture, in convenience, in hunan rights and in economic

advant.age.

People tend to resist change and adhere to familiar
vays when it. comes to environment, tradition and culture.
Yet, resettlement requires them to change to a greater or

resser degree. what motivates them to change can be either a

ftpushtr or a rrpulltt factor. It is important for the planner
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to identífy the factors t.hat could turn out to be eit.her
push or pull factors. For successfur resettlement
adaptation, the motivation by ,pushfr factor, must be

minimized or avoided altogether.
fn practice, development of a veII planned

implementation strategy is often hampered by the fact that
accurate data pertaining to population structures, social
organization, varues, and required resources have not been

obtained from existing projects. Às a result planners often
take earrier assunpt.ions for granted although these Hây, in
fact, b€ invalid.

collecting proper data and applying the information
to nev projects wilr increase the time required for the
pranners. on the other hand, Brokensha (L9T0:24) pointed out
that resettrement imprementation should always consider the
urgency to resettle people as soon as possible.

2.2. 5 RESETTLEMENT TMPLEMENTATTON

rt is evident from the riterature that successful

implement.ation of resettlement implementation requires
proper preparation. This invorves: poricy formulation,
decision making, estabrishing channers of authority, and

recruiting capable staff for organizing and actuating the
settlement policy on a consistent basis. Recruitment of
personnel r¿ho are capable of planning and executing the

resett.lement is the most immediat.e concern. Many
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resettlements in the past vere less than successful in t.heir
imprement.ation because of a failure to recruit capabre,

mature and experíenced staff (oTiver-smith and Hansen, J-ggz,

du Toit, L982, Chambers, ISTO:228).

By its interdisciplinary nature the reset.tlement

implementation requires sophisticated inter-agency
coordination. This relationship between authorities must

incrude a consurtative mechanism in the form of an overarr
advisory body to contror the process and to ensure a clear
vorking responsibility in the bureaucratic structure.

It is important. in the implementation stage to
establish and maintain reliable channels of communication

and consultation betveen the set.tlers and the authorities,
because a lack of communication, even in minor matters, ñây

jeopardize the entire project. rt is vitally important to
inform the people about the overall government resettlement
pran, the provision of rand and other facilities, and other
relevant arrangements, prior to the start of the actuar
implementation. rn addition, the success of moving peopre to
a nev destination vith a minimrmr of distress depends in a

rarge measure on the coordination of the physical move and

on the degree and the quality of the communication and the

contacts previousry established between the settrers and the

resett.Iement agencies.

ft is also important to maintain a proper balance

in the provision of assistance to settrers. Àssistance
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continuously provided over an extended period may cause

settlers to develop an attitude of dependency on the
government. Local initiat.ives may then decline and future
resettlement projects have difficurty in encouraging

participation and self-reliance from the people.

fmplementation problems are often associated with
land arlocation and siting, land clearingi and preparation,
house arlocation, water suppry and distance to agriculturar
rand. rt has also been noticed that in the initiar stage

most agriculturarly based resettlements are hampered by

adverse environmental impacts, crop losses or crop fairures
in the early years, overfarming, lack of firewood, and a

general deteriorat.ion of the land due to poor agricult.ural
practices (I'Ioore, L979, llcCaL7, J_982: j_Zg ).

Resettlement schemes frequently increase the
pressure on the natural resources. This has, in the past,

caused severe environmental problems if the schemes vere not

implemented properly. Moreover, diseases tike dysentery and

measles sometimes spread quickry in the suddenly

concentrated population (Fernea, i.966: p. 3SO ). It is
therefore necessary to pay special attention to maintaining
a healthy and baranced habitat r¿hire working on the physical
implementation of resettlements. In addition, the

development of a suitable habitat must be compatibre with
two important social goars: (1) the building of the new

settrements as suitabre social systems, and (z) the buirding
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of suitable houses for individuat families.
The size of the housing plots and the dverrings

shourd also be pranned to meet the needs of the settrers,
growing families by taking into account the immediate

requirements of the first and the second generation of
settlers (Drabek, 7986:21s-z4z). rt arso is essentiar for
the success of resettrement schemes to ensure the provision
of the sociar ínfrastructure, incruding schools and hearth
services.

2.2.6 SOCrÀt CoNSEQUENCES OF RESETTLEMENT

Resett.Iement, for whatever reasons, is always a

socio-curturar and economic process that. happens first to
people rather than to their physical environment. This
feature requires an understanding of the sociologtical nature
of the process and the consequences which are required to
maintain a desirabre sociar cohesion. By its nature, hrnnan

resettlement is always an extraordinarity disruptive and

painful process, socialry, culturarly, and economically.

There are a large nr¡nber of sociar consequences

that shourd be considered before any att.empt is made to
imprement a resettrement program. These are: disorganizing
of traditional settlement, dispersat of kin, changing

alriances, attempts to maintain ord associations, famiry
crises, material losses, ross of ritual security, and need

to adapt. rt is necessary, therefore, to prevent as much as
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possible the introduction of a radically new or foreign
social system in the resettlement implementation.

2.2.7 NECESSITY FOR RESEÀRCH ÀI¡D EVå,LUÀTION

For proper rf environmentarf f or sociologíca1
management of a resettrement project, the maintenance of a

baranced rat.io between the incoming and the host. population
is necessary to insure a baranced population density. rn
addition, the impact of resettlement on sociar and

environmental aspects, as velr as the settrers, adaptation
to the resettlement need to be monitored, to evaruate, to
improve and to solve underlying problems.

.A'n overalr evaluation of the resettrement is
important to ascertain that the program is conducted in
accordance with the original pran. rn this vêyr ressons can

be rearned for future improvements and prospective
resettrement schemes can take advantage of previous
experience so that mist.akes of the past are not repeated.

Àn evaruation of .Af rican resettrement schemes

(chambers, 1-970: 268 ), shows that individual smalr horder
schemes are more effective than compulsory marketing schemes

or schedured production and com¡nunal economy schemes.

Polit.icarly simple schemes appear generalry preferabre to
more complex schemes also. complex schemes tend to create
rather than resorve poriticar and socio-economic probrems.

sociar scientists stitr know relativery rittre
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about hor¿ people behave under different types of
resettlement. Relocat.ion usually results 1n

murt.i-dimensionar stress which is psychorogicar,

physiorogicar and socio-curturar (oriver-s¡njth and Hansen,

1-982:269-27o). This stress can only be understood through

research, by comparing theory and practice in the at.tempt to
identify the most effective strategy of coping vith the
problems of reset.tlement that are related to hr¡nan behavior
under conditions of stress caused by sociar and curturar
change.

2.2.8 RESETTLEMENT TRÀNSTTION ÀND ÀDÀPTATION

Resettlement strategy attempts to achieve t.hat the
settlers reach a self-sustainable stage r¿ithin t.he shortest
possibre transition time. one probrem in this object.ive is
that this transit.ion tÍme is not the same for everyone.

Ànother probrem is that there is not a single set of
criteria that is suit.able for judging whether the transition
stage has ended. The adaptation process is murtifaceted and

differs significantly from person to person and from scheme

to scheme. oriver-smith and Hansen has tried to deverop a

rough set of indicators that wourd help to determine when

the majority of sett.rers have adapted to the new

reseLtlement area:

.... In terms of activities, the turning point
comes when the majority have regained aL least
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their former standard of living and degree of
self sufficiency. People supported by food
relief or welfare are obviously still in the
transition stage, Do matter how long they have
been living on the nev site. In terms of
initiative, the turning point is when the
conservative stance and closed-system behavior
are replaced by at least a pre-relocation
degree of risk taking. . . . . (L982:2BO ).

The above indicators are related to economic

activity and initiat.ive. Ànother indicator, mentioned by

oliver-smith and Hansen, is that the settrers have adapted

vhen the majority of them feer at home at the new habitat,
in both the physical and biotic environments. oliver-smith
and Hansen admit that ttf eering at homert is an amorphous

concept, but it can stirr be assessed in a nrunber of ways.

For instance, the emergence of local readers that rook after
locar and new settlers' interest is one measure, while
famiriarity with the landscape and the production techniques

for gaining a living are further measures. The

re-estabrishment of househord and community rituars are

especiarly important since this indicates a symbolic

affirmation of the integration within the nev environment

and community formation. other form of symbolic behavior

such as house decorations, gardens, household animars, and

ot.her evidence of re-estabrished identity in the form of
language, dance and so on may be evident in this stage.

Às a rule, the transition stage vill last more than

tvo years, but this depends on t.he socio-cultural background
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and the nature of the resettrement processes. rn exceptional
cases it. may last longer than one generation. oriver-smith
and Hansen (7982:287) mention an extreme case in peru where

the transition period continued as tong as sevent.y-nine
years after resettrement. This delay was partry due to
difficurties vith the resettrement scheme in creating an

appropriate physicar and biot.ic environment. rt r¡as also due

in part. to the inability of the set.tlers to regain their
former standard of living on a sustainable basis.

Regarding the settlers, adaptation, Sorbo

(L972:22-28 ), in his study of Kashm Er Girba, sudan

addressed the probrem of irrationality, which he

investigated, from an ant.hropological perspective, but. also
using economic criteria. The settrer's adaptation !¡as

difficurt to measure using socio-cultural indicators. The

reason is that. the value judgrments of the settlers are based

on their t.raditional culture. The traditionar beliefs and

values are often irrational, superstitious and employ a
mysticar rather than a rogicar way of thinking. on the other
hand, adaptat.ion criteria that stem f rom a mod,ern curture
tend to take the merit of rationality, equarity, economic

planning etc. for granted. The measurement of the
socio-curtural adaptation that is used may therefore be

irrerevant in juclging the success of the resettlement
process from the perspective of the settlers t.hemselves.

The evaruation approach often fairs also because
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planners easily become cultural imperialist, who are

unl¡illing or unable to understand the traditionar society.
Thus a gap is created betveen planners and the settlers they
plan for.

Sorbo also concluded that economic mal-adaptations

to resettrement schemes are closery rerated to agricurtural
problems that were not expected by the settlers. These

prevented them from securing a stable income from their farm

land and this turned out to be the main barrier to
adaptation.

2.2.9 PROBLEMS OF HUMÀN RESETTLEMENT

There is a large variety of problems and

constraints that accompany hr¡nan resettlement, ranging from

social, economic and curtural to poritical. For one thing,
many schemes in the past failed because of over-ambitious
planning that. was too difficult to implement.

From experiences at the Mwea lrrigat.ion
Resettrement schemes in Kenya and the volta River

Resettlement in Ghana, chambers (l9To) identified many

problems. Resettlement vas hampered by the neglect of
important factors in planning, such as the problem of
departmentarism and associated inter-departmentar friction,
as werr as organizational confricts. The administrative
probrems are accentuated when the project pranning invorves

heavy administrative staffing. A, very significant factor is
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the diremma between the t.echnicar aspects, which require
time for careful planning and the socio-poriticat
considerations vhich demand immediate imprementation.

other significant. problems are caused by the
absence of security of land tenure (Reining, 7966:207). This
is often the resurt of uncrear demarcation of land prots
immediately upon arrivar. Failure to clearry and

definitivery assign individuat plots, creates t.he fear that
the host population r¿ill usurp the right to curtivate after
the land has been broken by the settrers. without rand
security and legar ownership assurance, settlers live in
uncertainty and fear because the rand is their onry asset
that guarantees their tiverihood at the new rocation.

In planningr ês well as implementation of
resettlement, any indent.ified problems or potential problems

with inappropriate motivation, reructancy, apathy, and/or
dependency attitudes, need to be identified and sorved
immediatery. This step requires an implementing organization
vith qualified and highry motivated personner who maintain
effective inter-agency vorking relationships amongst the
rerevant institutions that are in charge of the
resettlement.

Previous experience suggests that there is no

singre way of effect.ively imprementing resettlement because

of the wide variation of potiticar and administrative
policies invorved. Resettlement programs are a formidable
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task, even under the most favorabre conditions. However, a

nt¡rnber of common features exist. Most implement.ing agencies
tend to underestimat.e the potentiar of populations
undergoing reset.trement, iust as they often have

underestimated the difficult.ies involved in preparing new

areas for large nurnbers of people.

2.3 POPULATION RESETTLEMENT AND RURAL DEVTLOPMENT CONCEPT

Hwnan resettrement in association with rurar
development, has frequently been in the form of agricultural
development of small rand holder schemes. Thus one can find
a vide range of moders for agricurtural development schemes

that are, or vere, part of rurar deveropment programs. Most

of these programs required a rearrangement of traditional
rurar economies. some also included the physical rerocation
of people through resettrement programs. Most often the
probrems of reset.trement under such situations were

associated with goats of modifying or reconditioning
traditional economies and ways of life.

2.3.1. CONCEPTUÀL DEFTNTTION ÀND ÀPPROÀCH

There are severar definitions that have been

formulated by the schorars in an attempt to standardize shat
is understood as the term rrrural developmentil. Among those
scholars, Poostchi is prominent:

36



;;;å;;*$"'""åi:",:""å?1:.i"îJå"îi"""ff såiråobjective the overall balanced. andproportionate werr-being of rurar people. Hor¿it works, and. ^t_he lnape it 't_Ë"", isdetermined and infruencecr by many factors inthe rurar areas of the "ountry. Factors sucfias the st'age of economic devèl0pment 
"r thecountry, the hr¡nanitarian attiùude of itspeople; the sincerity, skilt, visdom andarr-round knowredge of ii.s liãrrr"r=,administ'rators, and imprementers at arllevers; the relevant educátionar institutions;the extent to vhich its citizens are informed,consurted and encouraged to particip.t."f andother factors of varying importance at thelocal, village, area, regionàt and nationalIevels, êlI affecL its directio;; - itsmagnitude, its success and arso its failure(poostchi, 7986: 7 ).

poostchi further explains:

:::; . that the development is a complicatedpattern of economic, social and pãtiticatchange that takes place in a communit.y or asociety as it changes from tradit.ional Ët".t.r=.The transformation t.o modern status incrudessocial and politicar consciousness, divisionof labor, Iiteracy, urbanization, ínau=triaf_ization and a ¡roãa generar parúicipatÍon inthe overall develópment activit.ies atnational, regional, IoCal and village levelspoostchi, (1986: L )

UNESCO (7986:2) stat,es t.hat t.he goar of deveropment
is to develop hr¡nan beings, not to deverop things. rt states
further that the ramifications of this approach are that,
frdeveropment must be aimed at the spirituar, morar and
material advancement of the whore hunan being, both as a
member of society as an entirety and from the point of view
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of individual achievementrr.

Since the transmigration program is in large part a

rural development program, it must concern itself vith the

well-beíng of rural people in spiritual, moral and material

terms. Because of the f ocus of t.his study, the rural
development problems vill be examined only in so far as they

are relevant. to the establishment of a new living
environment (in terms of physical, moraI, and spiritual

advancement of settlers) in

transmigratÍon areas.

the irrigation-based

À. Àssessment Indicat.ors for Rural Development:

In the study of rural development, it is essential

to understand the major indicators that could help to

identify any problems with the development. There are

several commonly used indicators for this purpose:

o change in agricultural productivity, which is usually

expressed in yield per hectare,

o changes in employment opportunity, either in terms of

unemployment or underemployment,

o changes in the income distribution, wealth, facilities,

and other amenities,

o changes in the socio-political structure as measured by

the influence rural people have in decision making at the

village, the regional and the national levels,
o changes in social mobility in the rural community r¿hich
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relates to the extent to vhich

reflected in the distribution of
prestige, and

o change in the attitude, values

in terms of their villingness
societal values.

individual achievement is
position, power, status and

and beliefs of the people

to adopt modern and new

B. Changes in Development Policy

The discussion of rural development, especially in
the developing worId, began in the 25-year period after
World War If (Galbraith, 1-989:23-25) when considered rural
development followed independence and the implementation of
economic planning policies for the newly independent

countries. During the l-960's the subject attracted the

attention of many scholars and agencies, private,
governmental as well as int.ernational. I'lost studies

concluded that rural development that was aimed solely at
economic development had failed. In fact, Galbraith pointed

to evidence that the socio-economic conditions of millions
of poor and jobless people in the rural developing countries
had not only failed to improve, but had actually
deteriorated substantially (Galbraith, J-978: Ch. 2 ).

Early in the L97Ot s, a nev approach to rural
development, !¡as introduced (GaThraith, 7978: Ch. 2 ). This

approach focused on socio-economic development and has been

widely accepted by both internat.ional and national
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deveropment agencies. rts principal objectives are not onry

the encouraçJement of rapid and sustainable economic growth,

but also a reduction in unemployment and rural povertyr âs

werr as encouraging rural peopre to participate in the

deveropment process through a systematic approach aimed at
attaining self reliance.

It is of interest to observe t.hat in the Third
united Nations Development Decade (1980-1990), the erements

of fulI participation of the rural people, proper

distribution of the fruit.s of development, and t.he promotion

of hunan dignity are as strongly emphasized as the other
components of socio-economic advancement in the developing
countries (Poostchi, 7986: 3 ).

C. Current Àpproaches to Rural Development

There are tvo main current approaches to rural
development. The first one is called ,Extended Rural

Deveropmentfr and refers to a series of coordinated and

comprehensive efforts to improve rurar verfare through

improvement. of agricultural productivity by a modification
of centrar and locar activities. rn order to succeed this
approach depends on a high degree on participation and

orgianization at the rocar lever, in addition to the service
and poricies of the centrar government. The reason vhy rocal
participation is vitarly important is that it is one of the

most reliable means of dealing with the probrems of scale,
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resource scarcity, and more importantly, the adaptation of
deveropment efforts to local situations and conditions. rt
arso requires that. the utirization of the avairabre
resources be intensified.

The second approach to rural development is
rfrntegrated Rurar Deveropmentff. This approach focuses both

attention and resources on predetermined groups and regions.
The resource arrocation, provision of goods, services, and

information is most often impremented by a top-down derivery
rather than on the basis of recipient response, which vourd

be the bot.tom-up approach. The disadvantage of this approach

is that. it can discourage local part.icipation if it is not
implemented carefully.

In principle, the integrated rural development

approach makes a speciar effort to pursue involvement of arr
rural peopre as much as possible in arl phases of rural
rife. This process is undertaken by trying to move, to the
extent necessary, traditionalry and conventionally oriented
rural cultures toward the adoption and acceptance of science

and technology in order to support the deveropment

endeavors.

D. Rural Areas and Villages

In a st.udy of rural development the terms rural
rural village should be clearly defined. So far,
no clear-cut definitions for rural areas or

area and

however,
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villages have found wide acceptance (Hudson, j-gZT ).
The phrase rural area is used here to refer to a

geographicar area a!¡ay from large urban settlement.s and it
incrudes tovns which are inhabited by rural people. The term
rf virlagerf virl not be used since word viltage in some

deveroping countries connotes much that is cont.emptibre:

ignorance, disease, filth, dirt, crude industries, poverty,
unsanitary conditions and so on.

E. Rural Communities

In general, people in rural communities differ from

peopre in urban societies in their famiry composit.ion,

kinship and famiry structures. Rural famiries are larger and

more extended compared to urban famiries. RuraÌ people and

rurar communities also give higher priority to the family as

the most important sociar and organizationar institution.
For most rurar people, the culturar norms for the

significant events in life are rooted in the famiry. This

deep sentiment not onry exists vithin the famity but
exercises its influence also within the et.hnic community,

clan or other traditional rural grouping.

In traditional agricultural societies, there is
usually a considerable resistance to change and innovation,
to new technology, ideas and to the use of improved

practices. This is often accompanied by a fear of
innovative, resourcefur, ambitious persons, ês verl as a
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fear of peopre with a different societar background. This
fear may originate from a traditional belief that the total
sum of wealth is fixed and that. an individuar can become

rich onry at the expenses of other members of the community

who are then deprived of the common wearth or exploited in
one vay or another.

2.3.2 PÀRTTCTPÀTION IN THE TMPLEMENTÀTION

one of the most important international issues
associated with rural deveropment is that rurar development

in the developing countries must be implemented with greater
equity with regard to t.he distribution of its fruits in the
form of physicat and social resources, and services
(chambers, L983). rn order to achieve this equity, universar
participation of alr segments of the rurar communities,
especiarly vomen, must be secured in decision making and in
the imprementation of rural deveropment projects. rt is werr
known that that unless rurar peopre are invorved through
their own organizations, they wirr not take furl advantage

of the technorogy, resources and know-hov offered, nor will
the goods and services produced be equit.abty distributed.

At the nationar as r¿erl as the international level,
several point.s regarding the implementation of the programs

deserve special attention:
o each deveroping country, and each province or region
vithin such a country, must plan its ovn approach and
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implement its own policies for rural development;

o the direction and frow of authority must be based on an

understanding of the goals and on cooperation with
government agencies rather than on a poriticarry and

administratively direct.ed mobirization of resources;
o rural development. policies, project feasibirity studies
and specific research should be based on existing needs. For

example, research is needed for agriculturar technorogy that
can increase the per-hectare production of crcps and animal
products, but also to develop alt.ernative employment

opportunities besides agriculture.
In alI developing countries, agriculture is an

int.egral part of rurar tife. rn rndonesia, as in an other
countries, the large population growth that started several
decades ago presents special problems for there comes a time
when the ratio of non-productive members of the family
(chirdren and ord people) to the adult. productive members

vill be very high. The productive adutt must then r¿ork

harder to produce more food in order to survive. The

possibility then exists that members of the famiry wirr
consune all their produce, leaving no surplus to be sold. rf
this situation is predominant alr over the country, then
there is literatly no surprus. under a condition where alt
gains are being consr¡ned, national and rurar economic

deveropment becomes impossible unless outside capital is
made available.
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Where outside capital has been invested in
agricultrrre, food production may increase vithout a

corresponding need for a rarger work force. Should such

development cause a surplus of labor in the rural areas then

this surprus will migrate to the towns. However, no matter

which outcome occurs, at the rurar lever increased food

production is needed to create the surplus that is needed

for continuing agricultural and national development.

2.3.3 SELECTION OF THE SETTLERS

In resettlement, people are moved from their
traditionar homesteads to government sponsored development

project.s in new areas. One important. question in this
process is which peopre are selected for relocation. often
the resettlement is the inevit.able resurts of projects such

as the construction of a reservoir, the creation of a

man-made lake. People then are forced to resettre because

they happen to be where they are not vanted; the

resettlement is then not for the purpose of improving their
economic position.

However, this is not always the case. Chambers

(L969) notes that for rural development purposes, efforts
vere made in several Àfrican countries to modify the village
settlement approach by voluntarily deciding to farm

cooperatively. This entailed a voluntary moving of the

homesteads into a concentrated area so as to facilitate the
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nev economic arrangement.

In a similar vein, Smock (7972:245)beLieves that
resettlement may be required to achieve a more rational
utilization of land. The resettlement would lead to a farm

arrangement that is:
o economically attractive to the settlers;
o successfully integrated in the hope that the community

will remain unified;
o in the interests of both landor¿ners and settlers for
having secure land tenure arrangements; and

o encouraging social, economic and geographic integration.
Än important example of sociologically based

success in a resettlement process is int.egrated settlement

in the Egyptian Nubian resettlement project.. This project
provided the people with the opportunity to visit friends
and relatives, who had previously been separated by miles of
desert and water. This opportunity resulted in an expansion

of the range of day-to-day social interactions which helped

to unify the newly established communit.ies (Fernea,

7966: 352 ).
Àccording to Chambers (7986:352, is is important

that. this type of organized voluntary settrement. should be

based on the simplest type of imprementation. The simprer

approaches, he says, are relatively undemanding of scarce

administrative and technicar capacity and are impremented

over shorter periods involving lower risk and lover
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commitment. Sctremes vith individual land holdings exploit

the desire to o!¡n proPerty, creating individual incentíves

that make labor more Productive.

Lewis (1_954:4) believes that for agricultural-based

resettlement project the settlers should at least consider

the following criteria:

o no person should be accepted until his record as an

agrículturist has been checked and found satisfactory; this

is not alvays easy;

o persons vith a similar social background should be chosen,

if possible they should have the same language, be from the

same tribe, religion, group of villages and so o¡r thus,

reducing sources of social tension; and

o only settlers who have some capital of their own should be

selected.

care in the selection of people is of immense

importance for the success of a scheme. ft has been claimed

that the selection of the settlers and their recruitment is

the single most important decision of settlement authorities

(Christopoulu, L965, in l{orris, 1-968: 85 ).

In Tanzania, Morris (1-968:85) stated that the

original recruitment goals were:

o to have had farming exPerience;

o to be committed to farming as a profession;

o to be receptive to nev ideas and methods;

o to be willing to do hard work;
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o to be married and have children;

o to have already been in contact vith a money economy;

o to be willing to live in a community; and

o to be be between 25 and 40 years of age.

Àge and sex are important in determinÍng attitudes

toward resettlement. For example, in the case of the New

Nubia the younger people tended to be the most optimistic

about relocation. They looked forward to a more exiting life

and a broader range of economic and social opportunities

vhereas the older people were less optimistic. Women

anticipated speedy marriages oF, if married, anticipated

more frequent reunion with their husbands in order to be

able to feel a more exciting life (Fernea, J-966:35O),

In pre-war Indonesia, a method that proved to be

successful was to move people into resettlement areas before

harvest time through |tpre-resettlement adaptationrt. The ne!¡

settlers vere attached to the established settlers and

helped vith the harvest in return for Ìrages. The money thus

earned, plus the experience and friendship proved invaluable

vhen the settlers started their otl¡n farms the following

season (Levis, 1-954: 5 ).
Àt times people are forced to move in a situation

that does not permit any selection of the participants. This

was the case in the Volta resettlement (Lavson, 7968 and

Rogge 1979:2). This project. had a high rate of desertion,

and a few cases of total abandonment of the settlement
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villages. The much lower rate of desertion from the lake

Kainji resettlement villages has been, at Ieast in part,

attributed to the much more localized nature of the

resettlement undertaking (l,Iabogunje, 1-973 in Rogge, 1987: 2 ).
Problems also occurred at Kariba and Àsvan, vhere

the huge development projects necessitated large scale

resettlement of people. These requirements vere hampered by

a variety of problems such as a devastating drought, serious

problems of adaptation, and considerable desertion or

absenteeism. Careful planning is needed to make rural

development and settlement schemes less subject to

frustrations and difficulties, and to improve the process of

rural development (Rogge, l-979: 2-3 ).

2.3.4 LÀND DISTRIBUTION PÀTTERNS, TENURE AND CONTROL SYSTEMS

Ä large voltnne of literature on land distribution
patterns, property rights and control systems emphasizes the

interaction between population growth and agricultural

output (Booth, 7988:20). Other literature emphasizes the

impact of population growth on the changing structure of

land ownership. Booth suggests that the size of the land

holding, the distribution, and the status of ownership are

vitally important for efficient water management and

productivity.

Àn agrarian economist suggests that a reduction in

the average size of land holding does not necessarily lead
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to greater equity since it may be accompanied by growing

inequalities in the distribution of the Iand holdings.

Poostchi (7986:71-4-1-L5) berieves that one possibre means of
maintaining equity in the distribution of land holdings is
by introducing land reform programs.

Land reform in the framevork of national or rural
development can serve both as an instrurnent for the

redistribution of wealth and as a means of achieving

increased productivity.

Experience with land reform in many developing

countries indicates that land distribution by itself without
increased productivity, vill achieve only modest and

temporary benefits. However, Iand reform enhances the

opportunity for increased productivit.y as a more equitable
distribution creates nelr incentives for increased labor and

investment.

À. Size of the Holding and System of Control

There are many variations in size of land holdings

betveen developing countries. rn Latin Àmerica, the size of
land hordings varies enormousry and distribution of income

is quite uneven. In Àsia and the Middle East, an unbalanced

rand distribution is reflected in randlord-tenant problems

even in areas vhere the populat.ion is more evenly

distributed, but where the right of access to land is
restricted (Framji and t'Iahajan, 1_969).
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The land distribution systems and the system of
land control in developing countries may be classified into
six types. These t.ypes are not pecuriar to any particurar
country since it is possibre to find examples of different
types in a single country. Of the six types, three are

traditionar forms and three are modern. They are: (j-) the
feudaristic randrord and tenant system which is found in
some Àsian countries; (21 the feudal Latin Àmerican system

consisting of large farms; (3) the communal rand ovnership

of many tribal groups found in Àfrica; (4) private land

ownership; (5) collective or state ownership as in the
former ussR; and (6) plantations or ranches (Boss and

Nugtern, L974).

The pattern of land ownership in different parts of
the world is the resurt of complex factors. These factors
are related to: (1) the politicar system and ideorogy of the

countryt (2) the demographic situation in the country; (3)

the general social system; (4) the state of the economy; (S)

the avairable national resources and their potentiar for
development; and (6) the agriculture and the supply food

production (Franji and Ìtaha jan, t969 ).

B. Land Tenure

Land tenure is
betveen man and land.

Iandlords and tenants

a complex system of relationships
The rights and obligat.ions of

in a tenure arrançJement dif f er

51



according to the status of the parties. Nr¡rnerous categories
can be distinguished: randlords, owner-farmers, part-owners,
part-tenants, tenants, share-croppers, farm laborers, farm

managers, intermediaries (rent collectors) and so on.

Basically, tenure systems aim at the efficient use

of htunan and physical resources, land, labor and capital,
that are engaged in the production of food and other farm

commodities. rn addition, tenure systems are intended to
promote stabirity in agricultural productivity. By the same

token, inadequate tenure systems contribute to economic

decrine and hardship. High rent, high taxes and rigid tenure
arrangements may reduce a tenant, s capability to compete in
the market and may force him to sell at a loss, which

further depresses prices.

C. Land Settlement

Land settlement is generally defined as the
planned, organized or spontaneous movement of peopre to
areas of under-utirized agricultural pot.ent.iar. rt includes
the deveropment of compretely virgin land. This definition
includes the settlement of shifting cultivat.ors and nomadic

herdsmen. rt requires in general an improved system of food
production and the estabrishment of the necessary

infrastructure such as roads, marketing facirities etc.
Àccording to Mabogunye, when planned settrement is the
objective, it. implies that an organization of an
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administrative body controls the movements and provides, in
varying degrees, assistance to the settrers assistance

(mabogunye, 1-973 : 25 ).
The aim and purpose of settlements in different

countries are: (1) to create employment and thus generate

equitable income and velfare for alr settlers t (z) to create
the atmosphere and conditions required for the
implementation and maintenance of social justice; (3) to
ensure that efficient and permanent productivity is attained
in agriculture and ot.her natural resources in the area

covered by the resettlement project.

Àpproaches to organized settlement in rural areas

vary widely. Àccording to Galtung (i_9TB) they range from

efficient deveropment of natural resources in a project area

by means of highry organized, rerativery capitar-intensive
projects, to simpre row cost projects which are intended to
create employment. for more people.

The strategy of settling people in a new area

depends on the objectives. when the main objective is
efficient and speedy development of an area's natural
resources, then capital-intensive development and production

technorogy may be used to ensure high yietds in as short a

time as possibre. with this approach, production efficiency
and at.tractive financial returns are the main objectives;
employment creation and hunan resource development are

secondary. when the main objectives are socialry oriented
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and center on job creation and a more balanced income

distribution, then the pace of the development may be much

srover. with this approach the settlers are usuarry given a

much greater part in the decision-making process and in the

imprementation. cash input. and yietd per hectare can be

expected to be lower. However, agricurturar and sociar
support services provided by the authorities are usuarly
minimal and may even be inadequate, while the public sector
cost per settled family or beneficiary is also rerativery
Iow.

2.4 IRRIGATION DEVELOPMENT FOR

2. 4. ]. DEFINITIONS

fn many parts of
ancient art; in others it
technology of survival. The

defines irrigation simply as:

SMALL HOLDERS

the world, irrigation is an

is considered to be a modern

EncycTopedia Britannica (i-9BI )

frrigation is the art.ificial applicat.ion of
water to the land (VoTume 9:899).

The EncycTopedia of Science and technology (7927 ) is
somevhat more elaborate vhen it stated that irrigation is:

the artificial application of water to
the soil to produce plant. growth. Irrigation
also cools the soil and atmosphere, making the
environment favorable for plant growth (voI-T).
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À third definition is given by CLark (79TO:7):

the application of water, by hr¡nanagency, to assist the growth of crops andgrass. In general the word does not cover theother ob ject.s for which man stores andcontrols the flow, that is to sayr for
household and industrial water supplies

A fourth more comprehensive and technical definition
irrigation by rsraersen and. Hansen (J-962:4) reads

foI llows:

of

as

ilõ;:n""¡oo"l'o;i;ii3"f"J"h""lJåå"':=::;.i:î
for plant growth..... However, a broader and
more inclusive definition is that irrigation
is the application of water to the soil for
any nurnber of the following six purposes; (a)
to add vater to soil to supply the moisture
essential for plant growth, (b) to provide
crop insurance against short duration
droughts, (c) to cool the soil and atmosphere,
thereby making more favorabre environmeñt forplant growth, (d) to wash out. dilute salt inthe soiI, (e) to reduce the hazard of soilpiping, and (f) to soften tillage pans.

fn principle, irrigation may be accomplished by

four different means: (1) flooding, (z) furrow irrigation,
(3) sub-surface irrigation, and (4) sprinkling. The present
study deals with small-scare agricultural land-hotdings
which are flooded to produce row-land paddy rice as the
major crop in order to support hunan resettlement programs.
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2.4.2 THE NEED FOR BETTER IRRIGÀTION MÀNÀGEMENT

The history of irrigation in the last forty years

exhibits dramat.ic changes. soon after world war rr, there
vas a vast expansion of irrigated areas in many parts of the
world, especially in deveroping countries which vere faced

with exproding popuration and were attempting to stave off
food shortages.

During this period of expansion, much nev

technology became avairable. rn the deveroping countries,
however, irrigation remained largety as traditionatly
practiced f rom generation to generation. I'loreover, vhen

modern technological advances were adapted, the new

technology was not always appropriate. This brought about a
new set of difficulties in the operation and maintenance of
the irrigation systems.

There are several reasons lrhy the management of
irrigation has become increasingry more complex. First, the
pressure for increased agricurtural productivity leads to
increased cropping intensities and the desire to obtain
higher yields; this increases the water demand both in terms

of quantity and dependabirity. secondly, technorogicar
developments in agricurt.ure have resulted in ne!¡ high
yierding crop varieties which demand more vater and better
cont.rol over the timing of delivery. Thirdry, there is an

increased demand for irrigat.ion of agricurtural rands to
meet the increased demands for food by a rapidry growing
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population (Rydzevski, 1-977 ).

2.4.3 CONSTRÀINTS ON THE IMPLEMENTÀTION OF BETTER IRRIGå.TTON

MÀNÀGEMENT

There are considerable variations in the !¡ay in
which irrigated rice culture can be practiced. Hovever, most

systems have similar features, namely:

o irrigation application in the form of flood irrigation
with a continuous flow of water distributed from plot to

plot within the paddy field bounded by low dykes;

o vater deliveries take place through minimr¡n control
structures;
o vater deliveries during the wet seasons when there is an

abundance of rain water, are not properly controlled, while

in the dry seasons, paddy crops often suffer from

insufficient water;

o during the rainy season rice is grown exclusively despite

the fact that other cash crops may command a high income

potential; and

o during the dry season rice culture is farmed if, and in so

far âs, water is available. OnIy when water is not

sufficient for rice culture are other crops grovn (RangeLey,

in Rydzevski: L989 : 22-23 ).
Rice cultivation in Àsia has a long history that

can be traced back to ancient hunan civilizations. The fact
that the same rice cropping methods have been practiced from
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generation to generation makes it very difficult to

inst.itute changes even if such changes are needed to adjust

to contemporary agricultural demands and policies. Efforts
were made in Southern India, for example, to make use of new

water management methods through the introduction of

"Warabandi" farmerst association. These vere unsuccessful

because of difficulties of the t.raditional farmers to adjust
to the nelr vater management practice. The traditional
irrigated rice culture in South East Àsia still strongly
adheres to the system of continuous flow in a rice
mono-cult.ure. The result is that the systems are confront.ed

with vater management problems in the dry season vhen crops

are cultivated under substantial vater constraints (Booth,

7977 ). ft is apparent that the introduction of nelr

agricultural practices must take the underlying traditions
of the farming community into consideration. Nelr irrigation
technology should, therefore, be introduced gradually to

overcome farmer resistance that could jeopardize the

development efforts.

2.4.4 PRIORITIES FOR BETTER IRRIG.ÀTTON MÄNA,GEMENT

To improve irrigation management, ttrree basic

activities are required: (1) sound operation and maintenance

of the existing system; (21 implementation of training
programs to improve the hunan resource factor in r¡ater

management, and (3) continuing research and development
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efforts aimed at improving the technology of irrigation,
vhich is one of the most import.ant prerequisites for
efficient and effective irrigation water management.

Considering the current low efficiency of
irrigation practice in Indonesia, it is essential to
implement scrupulous vater contror in the canal networks.

There is an associated urgent need to replace t.raditionar
irrigation practices with more effect.ive techniques that
increase the overall efficiency and product.ivity of paddy

rice crops. The formulation of the new technorogy shourd be

kept. simple so that it can be comprehended by the farmer and

still meet t.he requirements of modern agriculturar practice.
There is an urgent need for an ttholistic approachrf

to improve irrigat.ion water management. Experience has

demonstrated that improving farm level water management

arone will not guarantee successfur irrigation practice. For

exampre, the traditionar rice curture in southern and

eastern Àsia urgently requires adjustment of the dry season

irrigated-agricultural practice. crop diversification may be

required in the dry season. This, hovever, requires
judicious field experiments before changes are implemented.

Experience in Japan and elsewhere has shown that changing

the approach to irrigation practice without considering hov

the necessary adjustment of the existing traditionar
irrigation practice wirr take place, tends to create rather
than solve irrigation management problems. (Rydzer¡ski, êd.
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1-989:25).

A change in irrigation technology in developing

countries away from traditionar conventions, requires
special developmental research. unfortunately, research in
the field of the inter-relationship betveen

hydrauric/hydrorogic engineerÍng and crop water demands, is
armost negligible in most developing countries. llith the

present economic hardship, most deveroping countries are

stilr focusing their attention on the more immediate

necessities, that is to sayr on securing an adequate food

supply for their populations.

2.4.5 THE ECONOMTCS OF rRRIGÀTION

A huge investment must be made before any farm land

can be provided with irrigation water. From the standpoint
of pure economic justification, any irrigation project
shourd produce direct benefits that are proportionar to the

capitar invested so as to serve the economy of the nation as

a whore. This is not alvays possible especially for smarl

land horder irrigation because the ultimate objectives are

usually associated self sufficiency in food production, and

secondly because of the assurnpt.ion that the pro jects

themserves are too smarr in reration to the whole economy to
have significant. effect on prices.

The principal goals of the Government of Indonesia

in irrigation development are the improvement of the quarity
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of life in the nation as a whole, the achievement of a more

equitable income distribution, and the reduction of rural
povert.y by providing assistance to poor farmers. It is not

simply to maximize profit. Therefore, in many cases

irrigation projects are often undertaken even though they

are not justifiable on the basis of pure economics alone.

Unf ortunately, irrigat.ion r¿ater still remains a

costly commodity considering the average income of farmers.

Farmers have difficult.y paying for irrigation to the extent

that fuII capital recovery is attained. Hovever, a no-charge

policy for vater, although preferred by the farmer, is not

desired by the Indonesian government.

ff the main objective of providing irrigation vater
is the accelerat.ion of economic development, then this t.ends

to encouraçte a no-charge irrigation policy. Indeed,

irrigation facilities not only benefit farmers, but also the

community, because an increase in prosperity among the

farmers leads also to increases in taxes and in loca1

purchasing power which simulates local business.

Since farmers are not the only ones r¿ho benefit
from the irrigation project and thus should not be solely
responsible for the entire capital cost recovery, the World

Bank suggests that the projects it assists plan to have only

the operation and maintenance costs paid for by the farmers

(IBRD, Duane, 1-975: i ).
Many unsubstantiated clairns have been made or are
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being made with respect to the economic viability of

irrigation projects. Haven (L963), stated:

Because vater supply decisions are Iargely
made in the political arena rather than in the
market place, there is a great incentive for
special interest groups to obscure the real
issues involved in government-subsidized vater
projects and to exploit public romanticism forrmaking the desert bloom even as the rose,,
thus obtaining publíc support for their ovn
financial gain
Clark, 7970:vii ).

(Haven, J-963, as cited by

However, not all irrigation is uneconomical. Cl-ark

(7970 ) states that irrigat.ion from wells has proven

economical for a nurnber of crops provided power punrping is
possible and the wells are not too deep. Except from very

shallow wells, the lifting of water by man or bullock labor

is uneconomical even under condition of abundant manpower.

SmaII dams, if carefully designed, usually prove economical,

but the economic viabilit.y of large dams, vhich serve

usually vater supply as well as polter generation is
extremely variable. Some are economicatly justifiable t¿hile

others are clearly not economically viable (Clark,

L970: vii ) .

Having the nature of irrigation projects mentioned

above, minimun criteria for the justification of irrigation
project should be: (1) a significant increase in
agricultural production, (21 greater stability and

self-sufficiency in food product.ion, and (3) stable social
gains for the rural areas through increased productivit.y,
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higher income and a better standard of living of the farming

community (Are, L977, in Rydzevski, 1-977:7i-9 ).

2.4.6 PROBLEMS OF IRRIGÀTTON DEVELOPMENT

Irrigation development, especially vhen associated

vith smarl land hordings in developing countries, continue

to f ace many problems (Gany, Il, Sc. Thesis, i-929 ). Common

problems that often do not receíve sufficient attention are

the following:
(1) Impoverished local farmers, vho are unable, as

welr as unwilring, to abandon their traditionar agriculturar
Þ4practices. - Their means of production, their toolsr âs well

as their skills, and agricultural practice must be

modernized. This may mean that other aspects of their rives
need to be brought in line with the introduction of nelr

practices. It wilI require years of research, effort and

patience to educate and to motivate the traditional farmers

before they can be expected to fully participate in
development ef forts ( Are, 7977, in Rydzevski, 1_9TT: J-ZO ) .

(2) Problems of Iand acquisition for irrigation
projects may conflict r¿ith other uses of the area. There may

L- Þ In addition, considering
person Tiving at the extreme
afford to take the risk of
conseguences of not succeeding
rllant to experiment.

the question of t' risk" a
margin of subsistence cannot

trying a neÍ¿/ method. The
are so dire Xhat he does not
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be valuabre trees or the rand may be used as dry season

grazing for cattle. While land may appears to be unused,, it
may have an important. value and use in con junction r¿it.h

other t.raditional rural Hays of rife. These may be cultural
or ritual.

On the other hand, established irrigation land is
increasingly being subjected to non-agriculturar pressures

such as expansion of settlements or transportation
activities (Frederiksen, in Rydzevski, J-989: 4 ). f t is
expected that in the next twenty years much of the expansion

of urban areas wirr be in est.ablished farm lands near urban

centers. For example, Egypt is currently using 0.5% of its
prime agriculturar rand each year for urban expansion

(Frederiksen, in Rydzevski J_989: 4 ), Even more pressing is
the fact that rurar rands are rapidty deteriorating because

of fragmentation of land hotdings due to the exprosive

increase in the nr¡nber of farm families and other rurar
dwel lers.

(3) Water availability is another constraint to
irrigation development. Water supplies are subject to
increased demands for non-agriculturar purpose. This trend
means that water arlocation for irrigation per-se is
increasingly jeopardized.

Other problems related to the availability of vater
are inherent in the process of estabrishment of new

irrigation areas. This tendency is most obvious in nev rand
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development schemes for paddy fields. Land preparation in
virgin land requires excessive initial vater use due to the

high percolation rates of nev and porous soils. Experience

in rndonesia indicates that it takes severar years before

the excessive water consurnption for flooded paddy fields
reduces to stabilized operational levers. Þ5 This phenomenon

!¡as described for the Lampung Province, Southern Srunatra, by

Whelburg (7935). This issue creates a nurnber of technical
problems for water allocation, and structural design. It
also creates problems related to the time required for
completion of the land development. process, and hence

problems of project achievement and completion.

(4) Turning from technical to social problems, poor

operation and maintenance of irrigation facilities is a

problem that. has hampered irrigation development in many

developing countries. White the quality of planning, design

and construction leaves much to be desired at times, the

situation is greatly aggravated by poor operation and

maintenance. This may occur because often insufficient funds

are allocated for the training and motivation of the

irrigat.ion staff to operate and maintain the systems.

(5) Labor problems are also encountered by

J > Thjs tend.ency
Standard Design
" Irrigation Design

is reflected in the explanation on the
Criteria of irrigation in Indonesia,
Standard", Volume CanaTs KP-O3, 7986:8.
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irrigation schemes. The remoteness of some irrigated lands,

for instance, Iimits the avaitabitity of agricultural
raborers to work on farms. Experience has shown that
rargre-scale irrigation projects often fair to attract a

suf f icient nr¡nber of farmers to make use of ttre newry

available f acilities ( Are, in Rydzevski, Ed. 79ZZ: J_ZZ ). Às a

result, farmers are recruited from outside of such areas.

However, importing immigrants to farm irrigated lands not

only involves resettlement, but also requires programs of
integration with the local farming community.

(6) Crop storage and marketing pose additional
problems that sometimes hamper the effort.s to sustain
irrigation deveropment.. Marketing of agriculturar production

is often hampered by the fact that an expanded system of
storage, processing, transport and marketing is needed to
handle the rarge crop surpruses which occur during harvest

time. On the other hand, during the season of scarcit.yr Do

crop products may be available at all to the farmer.

Marketing facilities are not usually taken into
account when designing irrigation projects. rf they are set

up then they are usually organized by government marketing

organizations which create significant discrepancies with
real market prices ( Are in Rydzevski, Ed. J-9TT: 723 ). Farmers

are understandabry not interested in producing more if no

market is available for the surplus. conversery vhen

government marketing institutions pay ress than the farmer
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can get from the independent market, then the crops tend to
be sold outside.

2.5 RESEARCH HYPOTHESES

Previous experience vith transmigration
imprementation demonstrates that the deveropment of new

irrigated agriculturar areas through transmigration has met

vith varying levels of success. The resett.lement does not
generalry progress in accordance vith the original
imprementation pran. The reasons for the delay in achieving
the objectives are at times related to budget constraints;
however, the disappointing achievement may also be caused by

specific technical and non-technical deveropment problems

(Arndt, 7983: 67, i-n Otten, J-9BB:274, ).
The experience vith irrigation-based transmigration

resettlement in fndonesia as well as the general information
obtained from the existing literature, strongly suggest that
there is reason to believe that the success of resettlement
proçlrams depends greatly on an inter-related factors that
must be addressed by several disciplines since they invorve
engineering, economics as r¿elr as socio-curturar
considerations. rn other words, the problems are basically
interdisciprinary. Four interdisciprinary hypotheses that
virl be addressed in this thesis are therefore presented

beIow.
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2.5. ]- HYPOTHESIS ON RESETTLEMENT PLÀNNING

Better pre-resettlement preparat.ion and consistent

follow-up extension services witl help to reduce the

frustration that farmers often experience in starting up new

agricultural operations in irrigation projects. It will
thereby maintain a greater level of commitment and

cooperatíon on the part of the settlers.

2.5.2 HYPOTHESIS CONCERNING THE SIZE OF LÀND HOLDTNG

The allocation of land for the transmigrant

household in Indonesia is seemingly inadequat.e for a

reasonable living standard or to maintain a sustainable

irrigation operation. The current allocation should be

reconsidered since a viable size of land holdings is vitally
important in encouraging and supporting the settlers,
adaptation and participation in the irrigation-based
resettlement schemes.

2.5.3 HYPOTHESIS CONCERNTNG THE IMPÄCT OF EXCESSIVE WÀTER

RE9UIREMENT

The excessive r¿ater requirement in the first few

years of paddy type irrigation application appears to be an

unavoidable problem which causes a substantial prolongation

time required for futl development. This issue needs be

addressed in the design and in the resettlement time

schedule if disappointments are to be avoided.
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2.5.4 HYPOTHESIS ON THE SOCTO-ECONOMIC AND CULTURÀL ASPECTS

OF LÀND DEVELOPMENT

Ä. The ability of the f armer to perf orm t.he initial land
development is dependent upon the lever of farm income: the
higher the income of the farmer, the greater the percentage
of land development. achievement.

B. The status of land ownership is rerated to rand
development performance. The more uncertain the land status
the more reluctant the farmer wirr be t.o perform the initiar
Iand development.

c. There is a relat.ionship between land deveropment progress
and the type of transmigration program attached to the
resettlement imprementation in the nevry established
irrigated rands. The prace of origin of t.he transmigrant,
the irrigation locat.ion and the adequacy of irrigation water
at the site are arso related to the abitity and the
vitringness of the farmer to perform land deveropment.
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CHÀPTER THREE

THE TRANSMIGRATION RTSETTLEMENI SCHEME IN INDONESIA

AND ITS IMPLEMENTATION

3.1 INTRODUCTION

Às noted earlier, the Repubric of rndonesia is the
fourth most popurous country in the worrd; its popurat.ion
reached about r-68 mirlion in r.9s6 and is est.imated to be ]_gs

mirrion at the present time. Àccording to a census
undertaken by the Dutch coronial Government in i-930, the
total population of the country at that time was 601727rz33
(wi joyonitisastro, J-9To: J-o6 ). The rapid increase in
popuration in the last half century has caused serious
problems.

what makes the probrem especiarry acute is the fact
that L00 mirrion peopre, or more than 602 of the totar
popuration, rive in Java, vhich constitutes onry about 7% of
the countryts land area.

As one response to the probrem of overpopuration,
the government of rndonesia re-instituted vhat is presently
knovn as the transmigration program. rt is a resettrement
program that aims at creating a more even distrÍbution of
the population, while at the same time providing a furrer
exproitation of of the countryrs resources and opening up
nev opportunities of employment in the more sparsely
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populated parts of the country.

The resettrement program vas initiated by the Dutch
coroniar Government in r.9o5r âS an instrunent that served a
nr¡nber of coroniar goars and Ínterests by moving peopre from
Java ( t'he " inner" isrand) to the ress densery popurated
areas in the "oÍr.ter" isrands.Þ6 The program was interrupted
by second worrd war but resuned five years after rndonesia
obtained its independence. Àt that. time it aimed primarity
at tvo goals, namely, increasing the labor supply in the
areas of resettlement for an intended early
indust'riarization and to create a more even popuration
distribution bet,veen the rnner and the outer rslands.

The present t.ransmigration program is a
multifaceted economic and sociar program vith tvo major
objectives: (1) employment creation and (Z) poverty
alleviation.

During the 10ng history of the program more than
tvo mirrion peopre have been resettred. rn terms of
demographic impact on the population of Java this figure is
rather insignificant. However, a report by the worrd Bank
( L988: iii ) stated that according to some studies, the
transmigrat.ion had a significant beneficiar effect on rocal

6 > At that time, the ,,rogram vas referred to by the DutchCoLoniaL Government a,s ', Col-onisatie,, ,- inorn in Indonesia as"Kolonisasi", then rater changed. to ,íTransmigrasi,, or Lrans-migration after rndonesia obtained. its indepánaence from theDutch Col-onial Government.
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emproyment and regional deveropment. The imprement.ation of
the program, hovever, has not been vithout serious
unforeseen probrems related to both planning and execution.
These problems are the subject of this research.

3.2 HISTORICAL BACKGROUND

The problem of over popuration in rurar Java had
already become noticeabre vhen the popuration of t.he island
approached about 30 mittion people earry in the 19th
century. Àt. that time, tvo direct causes of poverty in Java
were identified, the fragmentation of agriculturar rands,
and the continuing growth of the population beyond the
agriculturar resource base. But during the l_9th century
nothing vas done about this problem by the Dutch coronial
Government.

ïn the meantime, hovever, events took prace that
gradually brought a change in the coronial policy, which
unt'il then had caused serious and persistent impoveristrment
of the popuration, especiarly in Java. The changes were in
part an attempt to improve the social and economic
conditions of the peopre. For this reason the new poricy was

calred the the trEtische poritiekrr, or the ethicat poricy.
The new werfare program had as its slogan ,rrrigation,
Emigration and Educat.ionf r.

There were arso poriticar reasons for the change:
From L840 onvard after recovering from the costry Java
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I{ar (Diponegoro war i-Bzs-i-B3o ),-- the Dutch coronial
Government began to pay more at.tention to the outer rsrands,
if for no other reason than to prevent other European
coronial po'ers f rom intervening (Tirtosud.armo, i-990: 2-3 ) .

By the end of the 19th century, the Dutch coloniar policy
was firmly committed to expanding Dut.ch contror over the
entire archipelago.

rn Lgoz th; Dutch coronÍal Government commissioned
a study to examine the possibitity of sorving the problem of
over-popuration and rand f ragrnentation in Java r¿here the
large rocal population surplus was regarded by the Dutch as
a potentiar source of potitical tension and unrest. This
study recommended moving peopre from Java to t.he sparsery
popurated areas in other parts of rndonesia. rn response to
this recommendation, the first resettlement experiment vas
carried out three years later by moving r_ss famiries from
Java to south surnatra. This was the start of an
unprecedented hunan resettrement program in rndonesia.

The objectíve of the resettrement program vas not
only to reduce the popuration pressure in Java but. arso to
contribute to the deveropment of the sparsery popurated
Itouter rslandsttÞ7 by providing more manpower for

7 > The term "outer isLand,, vas first introduced. by Geertz(Geertz, J-963 ) to ref er to the is_lands in rnd.onesia otherthan Jarra, nadura, Bali and. Lombok, vhich are ref erred to asthe "inner isrands".The outer isLands are pred.ominantry thetransmigrant destination areas, vhile the inner isjands arethe transmigrant source areas.
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agricultural development.

À nunber of st.ages can be distinguished in the
history of the resettlement program. The first stage started
in 1905 when, under certificate of approvaL #46. dated
oct'ober lgth, 1905, migration was initiated by H. c.
Heytings vho, r¿it.h the help of two assistants and tr¿o l¡ater
masters, Þ8 moved 155 families from Java to Gedong Tataan in
t'he south Lampung District of southern sr¡natra.Þ9

The second stage of resettrement, f rom I_9r_1 to
L929 ' rras calred ffThe Lampung Bank of creditrf period. By the
end of L9LLt there were onry 4r g1g Javanese migrants in
Lampung (Heeren, 7979:7o). Àt that time the Bank of credit
was established by the Dutch coronial Government to provide
the transmigrant families wit.h a cash bonus of zz.s Gulden
and credit to a maximun of 3oo Gulden. Þ1o The credit carried

8 > This information hlas supplied. to the author in IryTO bysabikoen (Ex chief of centri_l Lampung public works service),and a-lso in his unpublished report, ,,Historica| Backgroundof rrrigat ion^ in [.ampung,' . sabikoen vas invo]ved in thepreparation of irrigation infrastructures for this pioneersettlement,

9 > The exact rocation vas in the Ged.ong -rataan area in theLampung District of southern sumatra. since 7964, theLampung District has become an ind.epend.ent provinceseparated from the South Sumatra province.

1l^: Based-upon information obtained. from intervievs by theauthor vith some retired. land surveyors. The varue of Guld.en(the Dutch coronial- Government culrency) vas estimated bymeans of comp_aring the price of vhit e- rice, at that timeabout 70 to 75 kg per one Gurden, to a current exchange ratein Indonesia of about USgs. 5 per one Gul_den.
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an annual interest rate of nine percent vith a tvo-year

çJrace period.

The third phase occurred between L9Z9 and L9AL,

coinciding with the the Great l{orrd Depression and the

beginning of the Second worrd war. rn this phase the rate of
settlement íncreased. Àccording to Heeren, (L96'I:g), a total
of 1891 983 people !¡ere resettred to the outer rsrands in the

period from L905 to L94L.

Some time af t.er the country had obtained its
independence, resettlement !¡as resu¡ned. Betveen L95O and

L9'14, some 500151-8 people, averaging 24r 021 people per annum

vere resettled in the Outer Islands. ft was predicted by

Jones that the overall achievement of the t.ransmigration
program since its early implement.ation untiL L974 vould be

slightty less than one million people (99L.OOO) , (Jones, a.s

quoted by Heeren, L967: ix).
In the third five-year development. plan (Repelita

rrr, L979-L984) the transmigration program vas increased

substantiarry. while by 1980, a totar of about one mirlion
people had been resettled in the entire program, during

Repelita IIf 366rOOO families, and nearly 1.5 million people

were sponsored for resettlement in the outer isrands. During

this period, transmigration was the largest voluntary
government sponsored settlement. program in the vorld (worId

Bank, 1983:3). Nevertheless, it has been argued that
population rerdist.ribution rore of transmigration has been
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exaggerated due to the fact that there
movement from Java to the Outer Islands
transmigration program.

are also some

outside of the

3.3 AN OVERVIEW OF TRANSMIGRATION PROGRAM

3.3. 1 DEFINITION OF TRÀNSMTGRÀTION

Transmigration is officiarry defined in the ,,Basic

Transmigration Acts It972]t, as:

tr...the resettlement and/or relocation ofpopuration from one region to another withinthe territory of rndonesia in the framework ofnationar deveropment or for other reasonsconsidered necessary by the governnent...... r.

The program is aimed at creating a more even
popuration distribution over the country's territory, vhite
at the same time promot.ing regionar development in the
resettrement areas and the areas of origin, as werl as
fostering national int.egration and unity and strengthening
national security.

3.3.2 CÀTEGORTES OF TRÀ,NSMIGRÀTION

rndonesian transmigrants are crassified into four
broad categories:

(1) general transmigrants, consisting of landress
agricurturar laborers or subsistence farmers who are
supported by the government through agricultural rand,
transportation, housing, social services, and initial
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agricultural equipment and other inputs;
(21 locar transmigrants, consisting of rocar peopre

originating from the resettrement areas, who are given the
same facilities and supports as general transmigrants;
(3) registered spontaneous transmigrants, vhich are those
who move at their own expense, or are partty assist.ed by the
government and settle where they prefer. Registered
spontaneous transmigrant is referred to as ,,svakarsa

berbantuan" or partly assisted spontaneous transmigrant
(Otten, 1-980:47 )t and

(4) unregistered spontaneous transmigrants, who are the
unassisted and unregistered transmigrants, that join their
relatives in t.he resettlement locat.ions.

Resettlement under the transmigration program has
been based on at least four types of projects:
( 1) so carred irrigation-based projects, which were

developed earlier in the hist.ory of transmigration. This
development gradually slowed down in ]-gTo when government

investment in irrigation !¡as sharpty reduced due to
financial constraints;
(2) swamp-reclamation based projects, mostly in Kalimantan
and the eastern part of Suunatra;

(3) rainfed based projects, which are intended to support
rainfed agriculture in the outer rslandswhere irrigation is
not possible or not economicatty feasible; and

(4) cash-crop based schemes, conducted under the Nucreus
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Estate and smarr-horder program (NEs)o11, and r¿hich curt.ivate
palm oil, rubber, coconut, sugar cane and cotton for the
production of cash crops (world. Bank, r-9BB:xix).

3. 3. 3 OBJECTTVES OF THE TRå,NSMTGRÀTION

The objectives of the transmigration program are
demographic, political and economical in nature. Three
demographic parameters must be considered in the
justification of the need for, and the goals of, the
transmigration program. These are: the size, the growth, and

the distribution of the population.

with regards to the size, in Lg87 it vas projected
that the popuration in 1990 would be L72 mítrion. The actuar
popuration in r-990, however, !¡as about L7s mirlion peopre
( rndonesian statisti-c J-99o: 28 ). The most recent (Lggzl
estimate puts the total population of rndonesia at 1g4. s
mirrion people (see the popuration Reference Bureau, rggz).

This population pattern of size, growth and
distribution is seen by the government of rndonesia as
crucial obstacles to the country, s deveropment. The

transmigration is therefore regarded as an important t.oor in
t'he attempt to reduce land and population pressure and to
obtain a better demographic balance.

1L > lhis program began in 19zg and. vas mostry based on treecrops pTantation (WorId Bank, 19BB).
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The transmigration program is arso considered to be

a means of ffnational integrationrf of the 3zo ethnic groups
that rive in rndonesia and that speak 67 major ranguage".rLZ
This integration is pursued by including and integrating the
locar people into the new communities and by structuring the
settlement pattern so as to promote sedentary agricult.ural
practices thereby reducing shifting curtivation and hunting
and gathering that is stirt pract,iced in the sparsery
popurated areas. By thus striving for r+hat is carred
f tnationar resirience', the transmigration proçrram is
regarded as vitar to rndonesÍars national security.

Finarry, economic deveropment is' arso a major
objective of the transmigration program. This objective iis
pursued by reducing the negative impacts of the population
in Java as r¿ell as by providing the outer rsrands r¿ith more
adequat.e manpo!¡er in the agricultural sector.

3. 3. 4 DEVELOPMENTÀL CONCEPTS OF THE TRÀNSI,IIGRÀTION PROGRAM

The success of a transmigration project depends on
its abirity to create new set.tlement.s and villages which
f orm rurar commtmities t.hat are both economicarry and
spirituarly sound and that maint.ain a stable and baranced
utilization of natural and hrmran resources.

Five stages can be distinguished in the deveropment

12 > ïr¿an Gayo, 7g9o. ,,Buku pintar ïnd.onesia,, : p, g.
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of stable settrements. These are: (1) the period of
survivar, (2) the stabilization period, (3) the period of
becoming serf supporting, (4) the period of deveropment, and
(5) the compret.ion period in which the project deveropment
sustains itself (Directorate GeneraL of Transmigration,
7970 ).

The most criticar stage is the survivar period,
forlowed by the stabirization period. rf the transmigrants
survive the first five or six years, then their settrement
can most likely be termed a success.

The five deveropment stages are shown
diagrammatically ín Figure 3-t-. This f igure indicat.es that a
high resource input is needed during the earry stage of
settrement, when the resource output is stilr row. This
impries that during this criticar stage the transmigrants
should receive significant support to meet their basic needs
vhire they are pursuing their initial resettrement
activities. No revenue can be expected from the
transmigrants untit they become used to the nev way of rife
and the ne!¡ environmental situation. The most important
requirement during the ,survivar stager is to achieve
initial adaptatio.ol3 and a dependabre food suppry as r¿err as

13 > The
aiso pin
Egypt ian
1-e66 ).

importance of initiai ad.aptation to resettlement is
__poi.nted by Fernea baseã upon experience in theNubian Resettjement, (Fernea, R, A. and. J. Kenned.y,
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Figure 3-1, Development Stages of the
Transrnigration Resettlernent
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supply of other necessary agricultural inputs.
The second and third years, rshich constitute the

ttstabilization period', shourd arso be carefurry observed,,
because in many instances the first and the second. crops
suffer from problems such as agriculturar pests and nutrient
deficiencies. rf the first. tr¿o stages are successfur, then
the farmer virr most rikery get substantiarry more revenue,
which he needs to carry him through the third or 'fserf
supporting stagen.

.ã't the fourth stage, the period of rrdevelopmentr,

the transmigrant shourd be encouraged to imprement a saving
pran, to begin family budgeting and to estabrish, vith other
farmers, a cooperative marketing system to dear vith crop
production. Toward the last phase, which is the ,period of
sustainable deveropmentrf, the transmigrants shourd have the
abirity to sustain themserves and to be no ronger dependent
on the implementing agencies.

3. 3. 5 ÄDMINTSTRÀTION OF THE TRÀ,NSMTGRÄTION PROGRÀM

Resett'rement through the transmigration program
requires a good dear of inter-agency coordination. The

Ministry of Transmigration has a major responsibirity for
the physicat imprementation. This ministry has regionar
offices that are scattered over arr provincial government
administrations. However, the l,linistry of ïnternal Àffairs
is responsibre for coordinating and organizing the peopre
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that are involved white the Ministry of public l{orks is
responsible for land crearing, irrigation substructure and
for road construction. The Ministry of Àgriculture together
vith several ot.her ministries are in charge of naturar
resources. The Ägency for Economic planning, t.he Ministries
of Healt.h, of Education and of community Deveropment, as
velr as the ubiquitous Treasury Board, are other departments
involved. These authorities shourd estabrish a working
rerationship through a consultative mechanism. This usuarry
takes the form of an rfadvisory bodyrf, vhich ensures that a

crear vorking responsibirity, which can operate in
accordance vith specified schedures and terms of reference,
exists in the bureaucratic structur". o14

since the third Five year Deveropment pran, various
mechanisms have been estabrished in order to promote
coordination and integrate the activities. Àmong the
important measures was the appointment of a Junior Minister
of Transmigration who reports directly to the president.
The rore of the Minist.ry of Transmigration has itserf
recentry been redefined to reflect that. poricy initiatives

L4 > Accord.ing to presidential Decree No.s9/79g4, regard.inginter-agency coordination for transmigration impl'ementation.
" .^. . transmigrat ion inprementation is Éorery the' juiisd.ictionof the Irinistry of Transmigration, but the execution shouldbe coordinated vith the other rel_evant ministries, theI'Iinistry of pubric works, the ninistry of AgricuLtures, theI{inistry of Forestry, the Hinistry of Transportations, theÌrinistry of cooperative Af f airs, the I,Iini"f.ry of Heal_ths,
!\" Ilinistry of Environment, and. the Agency for EconomicPTanning and other government institutions...,, (ArticJe 7. ).
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are to be implemented as part of
inter-agency proçlrams that foster
promote regional development.

broad spectrurn of
Iabor migration and

3.3.6 SELECTTON ÀND CÀRE OF THE SETTLERS

rmprement.at.ion of the transmigration program starts
with the recruitment of transmigrants in rural areas of
Java, Madura, Bali and Lombok. There are severar criteria
for the serection of participants, but in most cases they
must at least meet the folloving condit.ions: (1) they must
be married; (z) they must have a good personarity and
charact'er; (3) they shourd have previous farming experience;
and (4) they shourd not be associated r¿ith the communist
party or any other kind of extreme organizations.

Each family receives from the government a smarl
standard house on o.zs ha of rand in the newry estabtished
virrage, together with 1. oo ha of creared land that. can
potent.ialry be used for an irrigated paddy field and another
o.75 ha of uprand for orchards and other upland crop
curtivat.ion. The location of the agriculturar rand is
presurned to lie wit.hin a reasonabre warking distance from
the vilrage. The transmigrants are also provided r¿ith
supplies of food and other necessities for one year, untir
the first crop is harvested. rn addition to the above
suppries and facilities, the transmigrants are also provided
with planting materiars for orchards and minor crops, vith
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small rivestock, and vith the agricurturar equipment. and
facilities they need.

3.3.7 ÀCHTEVEMENT OF THE DEMOGRÀPHTC OBJECTIVE

rn terms of the resettred n¡¡nber of peopre the
transmigration program has achieved a degree of success. rt
managed to resettle s2, ooo famiries during the second Five
Year Development pran (L974-Lg7gl, a figure which rose to
366' ooo families or nearly 1. s milrion peopJ_e during the
period of L979-L994.

while by 1980 about one mirlion peopre had been
resett'red through sponsored transmigration, the popuration
of the outer rsrands has increased by about two mirrion
people as the combined resurt of migration and the naturar
increase associated with it. The tot.al resettlement figures
are presented in TabTe 3-1, and the resettrement
distribution is presented ín TabLe 3-2. Figure 3-z shows the
flov of transmigrants graphicalty.

rn terms of its effect on the over-popuration, the
results of the program are not spectacular. The data
indicate that over 34 years about one mirlion five hundred
thousand peopre were resett.red. From the vier¿ point of
demographic impact, this represents onry L.s% of the totar
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Table 3-1: List of

migration

Ächievement of Semi-voluntary assisted
in Indonesia, L95o-19g4ol

Year of
arrival

Five- Total Local Families Total TotaI
year families families Resettred famiries peopleplan moved n) r) settted ÀetifeA

1_950-54 2L, O37
1955-59 32rLL4
t96O-64 261456
L965-69 2t,633
L969-74 (r) 39,436
:l974-79 (Ir) 44,484

Subtotal t_8S,l_60

1979-84 (rII) 3OL,2-79

o Lrzg0
o L28
oo
o0
075

7,600 o

'I ,600 l_, 493

22,284 42,4L4

22r3L7 87, OOO
32,242 134, O0O
26,456 L11, O0O
2Lr633 92,OOO
39r 511 176, OOO
52rO84 228rOOO

L94r243 828, OOO

365, g77>lI rnrr,ooo

Grand Total 486,439 29r974 43r987 560 r22O 2r32O, O0O

Notes:

ol Settlement figures varied widelyo) fndigenous families l¡ho have neénsites.
in government publications.
settled in transmigration

r) Resett'lement of sponsored or spontaneous migrants from vit.hinthe province
Þ) Government arso found about Lzorooo families moved sponta-neously

SOUfCe! Official Sr.unmany of pelita III, Hinistry of Trans-
migration as quoted by the llorld Bank (19gg)
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Table 3-2. Reset.tlement

( leso-1es6 )

Distribution of Transmigration

Resettlement Dist.ribution (Families)
Year

Sr¡natera Kalimantan sulawesio ) Irian Jaya Tot.al

Leso/54
L955/s9
Le60/64
Le65/6e
teTo/7 4
Le15/7e
L98O/84
Le85/86

Tot.al

Percent

20,4OO
28 r9OO
2LTOOO
16r 5O0
22 rOOO
33r 000

227,OOO
58, 200

427,LOO

6L%

1_r 4OO
2r600
41 500
2rLOO
6r 00o

11, OOO
70r 600
42, OOO

L4O r2OO

20%

500
700

1, O0O
2,7OO

L1r 4OO
9r 0oo

5Lr 70o
2r,7OO

98,'IOO

L4%

:

300
L00

2rOOO
16r 600
L3,2OO

32r3OO

5,9"

22 r 3OO
32,2OO
26,5OO
2L,600
39,5OO
55, OOO

366, O0O
t_35, LOO

698,2OO

1_OO%

Notes:

o ) Includes the ltaluku (lloTuccas ) and other smaLl eastern islands
SOUfCel Hintstry of Transmtg¡ation

inner isrands' population or only Lsz of the popuration
growth during that period (Í[orld. Bank, j-gBB ).

Nevertheress, the curnurative effect of the
resettlement even at these rates is still significant.
Àccording to the projections of the worrd Bank, the
population of Java wirt be g% less by the year zozo than it
vourd have been without the program and the increase in the
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Figure 3-2
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rabor force will be L9% ress. The sponsored migration arone,
r¿ithout the accompanying unassisted spontaneous migration
vourd reduce the expected zozo popuration in Java by 3-4%

and absorb 'I-gr" of the increase in rabor force (worrd. Bank,
7988, p.p. iii-iv ).

3.3.8 EMPLOYMENT CREÀTTON ÀND TRÀ,NSMIGRÄNT WELFÄRE

fn terms of employment creation, significant
achievements can be attributed to the transmigration
proçtram. rt is estimated that the transmigrants created
about l-8 mirlion man-days of vork. This amounts to 63, ooo

man-years of full-time work, which is roughry 1oo working
days in a year for z4oro0o workers (worLd. Bank, J-ggB:xxiv).

within the third Five year Development plan about
50o' ooo to 600, ooo permanent jobs were created by the
proçtram, êt a cost of USg3, OOo to US$4, oOo per job in
rainfed food crop schemes, and usgarsoo to uss4rsoo per job
in orchard-based settlements. These figures do not incrude
the indirect job creation occurring as a resurt of the
transmigration program. The cost figures of the emproyment

rates created by the transmigration program are rerat.ivery
high in comparison to the emplo¡rment income level in the
services sector in rndonesia but row in comparison to the
rever of income the in industrial sector vhich is averaging
about USS LO, OOO - US$ZO, OOO per job.

Ä comprehensive income survey by the rndonesian
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Bureau of statistics showed the average income of a

transmigration famiry to be somewhat rower than the average
income of famiries in rurar Java, and significantry rover
than the average famiry income in the rurar receiving
provinces. These findings, hovever, are not surprising
because the study was undertaken during the deveropment
phase of the transmigrant settlement. During this stage, the
transmigrant income is continuously growing. rn addit.ion,
the buying power of money is higher in the rurar
transmigration areas than in rural Java. The transmigrants
themselves, are therefore relatively better off than the
figures indicate since they are mostry economicalry secure
and self-suffícient, having agricurtural rands and houses,
assets vhich they did not possess in their areas of origin.
The transmigrants are also reported to have obtained some

off-farm work which enabres them to earn more than is needed
to meet their subsistence food requirements.

3.3.9 SOCIÀL ÀND ENVTRONMENTÀL rMPÀCT

One of the most sensitive issues in the
transmigration program is the sociar impact of the
resettrement. on the whole, the transmigration program has
brought about significant advantages to the region and it
has mostly received a positive reception. rn some instances,
hovever, the fairness of land acquisition has been a major
if not the major social concern. Rapid land crearing vithout
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adequate pranning has in the past created confricts between
transmigrants and local peopte.

The environmentar impact of transmigration
settlement have been positive in so far as it has reduced
demographic pressure on criticar areas in the praces of
origin. This has in some instances made reforestation
possible with vier¿ of reducing erosion. rn the receiving
areas forests have been cleared, however.

one shourd keep in mind, however, that the totar
land allocated for transmigrants is less than one percent of
the totar forest area of the country. The government poricy
in land alrocation has also been adjusted to place greater
emphasis on the opt.imr-un use of grass-land. Greater attention
is also given to providing adequate compensation to rocar
peopre for improving the use of unforested land as werr as

the previously under-utilized rands. Efforts have arso been
undertaken to reduce the environmental problems associated
wit'h the increasing spontaneous migration. Government poricy
t¿ith respect to protecting the environment aims at retaining
about 57% of t.he rndonesian land area under forest cover.
The ecologically most important. areas are given first
priority in protect.ion from encroachment.
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3.4 THE SOCIAL PLANNING ASPECTS OF TRANSMIGRATION

3.4.1 EÀRLY TMPLEMENTATTON POLICY

Às a resurt of the coroniar regacy, the rndonesian
government faced t.hree major probrems in developing the
country socially and economicarly. The first probrem was

that the coronial government had never estabrished an
indigenous socio-economic system. Àn economic system,
incruding irrigatÍon, transportation and other public works
facilities existed, but it served primarity the need of the
colonial masters.

The second probrem was that the economic

substructure was totally destroyed r¿hen the Dutch were
forced to leave the country. Àt that time, the peopre
generalry had incomes that were insufficient to meet their
basic needs.

The t.hird probrem was that the newry estabrished
government had no experience in sociar and economic planning
nor in the implement.at.ion of sociar change. Às a result
considerabre emphasis vas praced on t.he physical and

economicar aspects of the planning whire the social aspects
were largely ignored.

Recent.ly the sociar dimensions of development have

become a major concern of the government and more emphasis
is being praced on sociar policy and pranning in the
transmigration program. untir now, however, the sociar
aspects have been studied in the relativery narroÌr context
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of direct past experience. À more systematic approach to the
social imprications of the development is needed.

3.4.2 SOCTÀL PLÀNNTNG OF TRÀNSMTGRÀTION

Às with other other programs, proper sociar
pranning is cruciar to the fairure or success of a

transmigration program. The pranner should consider three
aspects:

(1) the physicar environment for the transmigrant, that is
their ne!¡ habitat, the resettrement area, the road.s, the
buildings, the schools, the markets and so on;

(2) their sociar development, in terms of the development of
the new institutions that are needed, encouraçfement of new

att'itudes, the provision of teachers, medícar aid,
agricultural extension officers and the like; and

(3) the actual transfer of the peopre, incruding
transportation, moving of rivestock and belongings,
reception and settrement in the rerocation areas, and

measures to maintain socio-ecological barance at the time
they arrive and are adjusting themselves to trre nev area.

À cruciar aspect of the actuar planning of a

transmigration project is the time required for the pranning
activity. on the one hand, considerable time is needed for
the corlection of the necessary data and their incorporation
in pranning. on the other hand, there is usually a great
urgency to start the resettlement as soon as possibre. À
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compromise between these confricting demands is evidently
necessary.

À wide range of surveys are necessary for planning.

It is important to include in these surveys, rrbaselinefr or
f rbenchmark studiesf t vhich arlow a specif ic comparison and

evaluation of the conditions before and after resettlement.
These studies must be broadry based and incrude
environmental assessments, hydrorogic surveys, demographic

assessments, surveys of public heat.h, education and

rivestock, etc. understandabry, such broadry based benchmark

studies were largely lacking in the past.

The social surveys that lrere conducted in the past

depended most.ry on old hunan and animal census data.
consequentry, many probrems were hidden and concrusions !¡ere

often substantiarty biased. when foreign aid !¡as involved,
the planning policy was often dictated by expatriate
consurtants and the planning rarely included the rocar

citizens. As a resurt the approach of the planners was

usuarry far too academic. They frequentry neglected the most

important information such as (1) present settlement
pat'ternt (2) housing types; (3) the sociar networks between

dwellings; (4) the existing land use system; (S) the

attitude of people toward farming and toward past attempts

of the government to introduce agriculturar innovation; (6)

the leadership structure and the relevant aspects of the
social organization and social varues; and (7) the attitude

94



of the local people vith respect to the influx of people

from outside the area.

À successful transmigration project should link the

civil and agricultural engineering (technical) solution and

the social engineering solution and aim at a harmonious

equilibritun as well as an optimization of the achievement.

In addition to the necessary physical and social

surveys, the planning should also include economic and

ecological surveys. The following aspects should be

considered: (1) the nature of available resources Íncluding

natural vegetation, animal habitat, river fish populations

etc. t (2) the length of the agricultural season; (3) the

present economic situation of the people to be resettled;
(4) division of labor forces by gender and age; (5) the

amount of time spent by each type of laborer for different

crops and activities throughout agricultural cycles; (6) nev

techniques and agricultural implements; (71 the abilities

and int.erests of the local population in implementing nev

techniques; (8) the nature of community development

services; and (9) credit and marketing facilities.

While the the social planning process is by nature

inter-disciplinâryr it has been argued that the social

planning methodology applied to transmigration has not met

that criterion. The resulting planning was

intra-disciplinary and provided only partial insights. Some

planners focused on the application of cost benefit analysis
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to justify the social expenditures; others focused on social

goals without considering economic justification.

one of the difficulties of fostering development. in

Indonesia through t.he transmigration resettlement program is

the ethnic diversity of the people. There are 370 ethnic

groups with 67 major languages a feature vhich demonstrates

the extent to which the country is multi-dimensional in

culture and traditional heritage. This makes social planning

difficult. Values nhich apply to a particular ethnic group

but may be inappropriate in other groups. Before deciding on

the resettlement location, the socio-cultural dimensions and

values of the ethnic groups that vill be affected by the

resettlement program should be clearly understood.

Othervise, the resettlement may create more serious ethnic

problems instead of achieving the development objectives.

This problem is aggravated by the fact that the

transmigration is based on small land holding practice. The

multitude of farm units means that more people are involved,

a feature which increases the social problems.

3.4.3 URBÀNrZÀTrON, pOVERTY ÀND RURÀL DEVELOPMENT

Third World urbanization is much more rapid than in

the industrial countries. Preston (1-979), demonstrates that

the urban growth rates of the Third World today are more

than twice as high as they !¡ere in the industrial countries

at their urbanization peak in the latter half of the
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nineteenth century (in Hardiman, J-989).

fn Indonesia migration to the urban areas has been

rapid. The grovth of the cities caused by migration from the

country was accelerat.ed because of mortality rates,
especially in the urban areas, are decreasing while

fertitity rates remain relatively high. The social problems

associated with urbanization hve not yet reached an alarming

stage in Indonesia. The problems have, however, become more

and more significant. Rapid urban growth has greatly

increased the demand for housing, water, elect.ricity,
transportation, and for health and social services. Ttrese

demands could not always be met adequately. Urban growth has

also resulted in videspread unemployment and urban povert.y.

The Government of fndonesia, has, therefore, paid

considerable at.tention to both family planning and the

transmigration program as measures to alleviate the serious

impacts of urbanization.

Àn attempt to limit or to slow dovn urbanization

requires the development of rural areas. Rural dwellers can

only be discouraged from migrating to the cities by

improving rural facitities, social life and employment.

opportunities, so as to create a better quality of life in
the rural areas. The transmigration policy fits weII into
that objective.
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3.5 TRANSMIGRATION COMPARED TO OTHER RESEITLEMENT

EXPERIENCES

Resettlement is planned social change by moving

people. ft may be undertaken for the purpose of

sedentarization or villagization of cultivators or other

community members. It may also be for other reasons such as:

(1) national security; (2) threat of epidemic diseases; (3)

environmental degradation; (4) urban development; and (5)

environmental alteration as a result of engineering

projects.

To some extent, the general policy of the

Indonesian government in transmigration is comparable, to

other resettlement policies elsewhere in the vorld. Þ15 For

instance, the general pattern of resettlement in Àfrica

could be categorized into several types: (1) individual

agricultural holdings t (2 ) compulsory marketing system; and

(3) scheduled production schemes. Transmigration is mostly

associated vith smaII Índividual agricultural holdings.

Hovever, some resettlements adopt cash crop scheme but do

not implement these in accordance with compulsory marketing

systems found elsewhere.

The type of resettlement scheme can be

15 > This discussion is merely intended t.o give general
comparison of experiences in terms of salient features,
settlement costs, means of mobiTizing people, size and
Iocation of agricuLtural Tands for resettlement project.
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characterized by the crops planted, such as rice, cotton,

sugar, tea, and tobacco. Àlthough the transmigration cases

are dominated by rice, ot.her cash crops have recently been

raised in conjunction with the project.

Based upon the resettlement experience in Àfrica,

Chambers (1-969:261-) stated that the most effective projects

have been individual smaII-holder resettlement schemes.

Compulsory marketing, scheduled production, and communal

economy schemes, have been less effective in Àfrica. Such

schemes have not been adopted in transmigration settlements

in Indonesia. The general Iesson from the experience in

Àfrica is that it is best to rely on the simplicity of

schemes and on approaches involving low risks and lov

capital commitments. Schemes with individual holdings that

exploit the incentives produced by property ownership which

makes labor more productive (Chambers, 1-969:267), tend to be

the type implemented by the transmigration proçtram.

Às noted previously, the decision to migrate is
influenced by several factors in transmigration as in many

other resettlement programs, for instance, interested to the

agricultural land received, successful example of previous

transmigrant, folloving the extended family and so on. The

program is considered as semi-voluntary, because there are a

n¡¡nber of external aspects, vhich are seldom exact and could

never be completely rational, that contribute to the

decisÍon to migrate. For instance, the transmigrants do not
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alvays reach the decision themselves. They are often very

reluctant to leave the old familiar environment. They have

traditional philosophy "mangan ora mangan asal ngumpuT"

which means rr!¡e have to be together aII the time to share

the good and bad experiences of liferr. Most vould prefer to

move in groups as a social/cultural unit (e.9. as an entire
kin group, extended f amily, et.hnic group, neighborhood,

hamlet or village, etc. ) in order to become more quickly

socially organized and economically productirr". o16

Transmigration is, therefore, alvays accompanied

with its social complications. Such accompaniment adds to

the cost of the undertaking, depending on the nature of the

policy and the objective of the resettlement, especially if
it includes the cost of prolonged food relief, the loss of

hr¡nan productivity, lol¡ motivation and so on.

There are ot.her resettlement proçframs which can

provide some comparison in terms of costs. Chambers (1970)

indicates that in the case of Kariba (Zimbabwe), where the

çtovernment made no major attempt to transform the settlement

pattern and the agricultural economy, the scheme !¡as

L6 > Ar7 approach calTed rfTransmigrasi Bedol Desatf of vhole
vilTage transmigration is one alternative that could be
considered for aTloving the movement as a social-cultural
unit. Hovever, it is not easy, in practice, to organize such
a simuLLaneous movement, especiaTTy in the process of
convincing peopTe to move together as a community unit
un-l.ess the settlement results from a natural disaster or is
another type of invol-untary migration.
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implemented at about f50 per capita. In the case of Àswan

Dam resettlement, l¡here the government sar¿ the relocation of

the Nubian population as an opportunity to transform their
social and economic organization, the scheme vas implemented

at î,25O per capita. fn the case of Sudan, the resettlement

scheme for displaced from Lake Nasser vas implement.ed at

about f,500 per capita due to the construction of a modern

irrigation system for the production of cash and subsistence

crops, as well the construction of planned communities vith
extensive social services (Chambers, 7970). Other sources

indicate t.he following cost figures: Sudan (US$lr9oo), Egypt

(ussz, ooo ), Nigeria (us$500 ), Zambia (uss220 ) , simbabwe

(Us$reo) and Ghana (us$650) per capita respectively (F.A.o.,

L977:4). In the case of transmigration resettlement based on

small-holdings, the initial costs are estimated by Àrndt at
about. US$ 15rO0O per family (Otten, 7980:33), which is equal

to about US$ 2,5OO per capita. (Unfort.unately, the data do

not indicate the year when the figures vere quoted. They

also do not indicate the amount of support the settlers
obtained, so they can not be compared directly with the

transmigration figures. )

In the case of Volta Resettlement in the 195O's,

the physical problems of resettlement were tremendous,

because the people, Iivestock, household effects and food

had to be moved from perhaps hundreds of scattered isolated
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and inaccessible sites within a short timeolT and because

some people refused to move until water had reached their
houses. In the case of the transmigration program, the

transportation of people is often carried out by ship or

military aircraft (Otten, 7986:95-97) with only the minim¡mr

household effects required immediatery upon arrivar. Housing

Ín virlages, agricultural equipment and faciritÍes including
the initial food supplies are provided upon arrival.

The villagization program in Tanzania managed to

resettre over five million peasants from t.heir former

scattered homesteads into nucreated settrements of
approximately SrOOO villages (Vijijini vya maendeleo). This

villagization program, however, has been condemned as

authoritarian state intervention (l'Ioore, 1,979 ).
The size of land-holdings that are allocat.ed to

settrers varies from prace to place. This is because of
enormous differences in the quality of Iand, geographic

rocations and so on. For exampre, according to chambers

(chambers, J-969:86), land allocation in Äfrica for resettred
families ranges from 2 to 5 acres (or 0.8 to Z ha),

depending upon the type of soil. Other examples, given by

Lewis (Levis, 7980:8), suggest. that Iand hotdings in

17 > (e.g, The case of Volta involved the evacuation of a
total of 2,954 cattTe, i_l_, 600 chickens, 42, OOO sheep and.goats, plus about J_,OOO pounds of baggage per person,
Chambers, L9'7O, )
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llalaysia, the West fndies, and Sri Lanka, are betveen 5 and

LZ acres (between 2 and 4.9ha), and in Nigeria they range

betveen 30-50 acres or LZ-ZOha. In the Philippines, the

average land allocation is between 6 and 12 ha per household

(Pe7zer, 1-945 as quoted by Heeren, 1,967:767). In the case of

the transmigration proçtram, however, land allocat.ion is
standardized at a total of 2 ha per family, including
irrigated land, non-irrigated land and household plots.

The principle of frself helprf amonçt the settlers in
performing their act.ivities is an important cornerstone that
gives the set.tlers a capacity to stand on their own feet.
The problem in many Äfrican settlement schemes !¡as that too

much ltas done for the settlers, which created dependency on

outside help (Chambers, 7969: 778 ). In Indonesian

transmigration program, however, the self-help or
f rmutual-aidrr principle is traditionally knor¿n as the

"gotong-royong" system. It has been effective in encouraging

sense of pride in possession, a sense of participation and

sense of responsibility in maintaining the rural
infrastructure (irrigation canals, roads etc. ). Some

transmigration schemes have been identified as being

successful because of the involvement of a high degree of

mutual-aid or gotong-royong system and limited official
interference and assistance.
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3.6 PROBLEMS AND CONSTRAINTS

3. 6. 1 STRUCTURÀL PROBLEMS

À. Problems of Land ÀIlocation

One of the most significant problems of
transmigration implementation is land allocation and

compensation for property lost. by the local inhabitarrt. o18

Often, the land is undervalued while the compensation

claimed by the local people is unjustified. This is the more

serious when the implementation is poorly or hurriedly
undertaken because of inadequate funds or inexperienced

personnel.

Unclear land ownership is another problem that
besets the settlers. This problem is especially complicated

when dealing vith rfabsentee land ownershiprf (i.e. r¿hen land

owners do not reside in the area where the lands are

administered). The problem is acute since, at the present

time in Indonesia, there is no affordable land registration
program that is responsive to the needs of small-holders

(Wortd Bank, 1-988)."t

1-8 > The problem of Tand aTTocation and l-and compensation
aTso hampered a number of Targe dam displacements in India
(Singh, in Fernandes, L989:91-103),

1q > Based upon experience in the difficulty of solving Tand
probTems jn the past, the Government of Indonesía has paid
speciaT attention to the importance of proper Tand
administration. This is evident from the establishment of
State I[inistry of Agrarian Affairs in the Sixth (L993-98)
Development Cabinet of Indonesia (Jakarta Post, I{arch 78,
7ee3 ).
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å,n important contributing factor to the problems of

land allocation is inadequate site preparation and poor

logistic planning prior to the arrival of the transmigrants.

Very often the construction of new settlements, including

Iand clearing, provision of facilities and housing and land

administration, is still incomplete when the transmigrants

arrive. Site selection and clearing is often done on a

frplan-as-you-proceed basisrt so as to give the migrants a

quick start in the settlement process. Às a result, the

implementation is often hampered by serious problems

concerning the demarcation of adequate and suitable land for
agriculture.

B. Irrigation-Based Resettlement

À careful distribution of land for agricultural and

household use is especially critical for irrigation-based
migration because of the work the farmer has to do to

develop the land for this purpose. Àppropriate distribution
and utilization of the land requires, however, completion of
the engineering aspects of the underlying irrigation
project, which can be very time consuning. It is not

uncommon, however, that the pressure to ttget ontr with the

transmigration causes people to be moved to the designated

area l¡hen the irrigation canal alignment, the village
Iocation, and the allocatÍon of irrigation land-plots are

yet undecided let alone complete. In these cases t.here are
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three possible and not mutually exclusive scenarios.

(1) The transmigrant is resettled prior to the establishment

of irrigation infrastructures and has to vait for the

construction of irrigation facilities.
(2) Much of the land allocation is inconsistent with the

subseguently developed structural irrigation desigrr. o2o

(3) Later, ât the construction stage of the irrigation

works, the canals and other facilities must then, for

engineering reasons, often trespass over allocated

transmigrant land.

With any of these scenarios the land problem is by

no means easy to resolve.

c. Size of ÀIlocated Land Holding

The transmigrant source area is Java where the

averaçJe land holding in írrigated areas is only between

0.25-0.30 ha. This compares with a national average at about

1. OOha per holding. The holdings on Java, however, are

highly productive because of the high fertility as resulted

from occasional precipitation of volcanic ash and the

intensive cultivation. Most of this type of agricultural

Iand is suitable for double cropping or even multiple

20 > For example, there are many cases vhere transmigrant
viTTages overlap Lands vthich are supposed to be irrigation
areas. ATternatively, the proposed irrigation areas are
often aJ-Tocated for public faciTities or for other
non-agr i cuTtur a7 purpos es.

106



cropping. In the Outer Islands, however, most of the land

has poorer fertility and requires more fertiLízer and vater.

It is thus not correct to use an allocation pattern that is
based simply on averaçfe land holdings.

The question of horv large a holding should be

allocated per family must be answered in the light of two

conditions: (1) the holding should be large enough to
produce an adequate living standard for the family, and (Z)

the size must not be more than the settlers' family is able

to cultivate.

In the past, the agencies involved in resettlement

had a tendency to allocate less land than was required for
the set.tlers to make an adequate living. An impressions hetd

by author on the basis of his experience vith this type of
project that some of the schemes were unsuccessful for this
reason and that economic necessity caused settlers to drift
into other employment. This impression, however, is subject

to further research and analysis.

D. Land Preparation for the Newly Established Irrigation
Àrea

Land preparation for nevly established irrigation
schemes is one of the most important structural problems as

far as transmigration implementation is concerned. Long term

records show that land preparat.ion tends to lag behind

schedule. This is often a direct. consequence of the fact
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that the initial water requirement for the preparation of

lowland paddy fields is extremely high, much higher than the

amount needed vhen land development is complete and

irrigation practice has become stabilized. This fact
complicates both engineering and social planning.

The specific reasons for this complication are as

follovs: (1) although technically possible, it is not

economically feasible to construct an irrigation facitity
that satisfies the highty varying vater demand and as a

result the development must be implemented in stages; (2')

the high water consrmrption required for preparing the land

lasts for for about four to five years; this is just the

period of time over which the transmigrants are expected to

become self-sustainable and this expectation is frustrated
by water shortages; ( 3 ) the newly resettl-ed t.ransmigrants

face vater shortages at the very time that he needs to be

reassured that the agricultural practice is worthvhile and

can permanently support them; (4) during the critical
settlement. period, the transmigrant farmers may still be

suffering from mental stress as a result of resettlemenÈ,

and can hardly be expected to participate fully in
development activities; (5) being in a highly stressful
condition, the transmigrants need reassurance, particularty
regarding their legal land ownership status, vhicfi may not

be forthcoming. Àt the same time, they also need financial
support for their subsistence, which may not be adequate;
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and (6) too long a period of extension of external

assistance can lead the transmigrant to develop attitudes of

dependency.

3. 6.2 NON-STRUCTURÂ,L PROBLEMS

À. General Planning Problems

The most cotnmon problem in the transmigration

proçtram is the time it takes, and the difficulty settlers

have, in adaptÍng to t.heir ne!¡ surroundings and vay of life.

This problem is usually rooted in the veaknesses of

planning.

Often, the planning of settlements reflects little

knowledge or experience about migration. For example, many

problems arose as a result of the the failure of social

planners to translate social sciences into institutionalized

policy and congruent operational procedures. This fault

often resulted in the exclusion of social issues from the

planning process.

Similarly, the non-technical aspects of

resettlement infrastructures are often simply overlooked or

neglected by planners. For the sake of simplicity the

infrastructure, such as housing or other facilities, vas

often standardized. This was done, however, without

considering what the settlers were used to and vhat matched

their life style and habits. As a result, the settlers had

to struggle to make use of the facilities that appeared
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unfamiliar and therefore unsuitable to them. This in turn

increased the time required for a successful adaptation.

The issue of planning and policy formulation in the

transmigration program is particularly crucial because it

has to be undertaken through int.er-agency coordination. The

WorId Bank pays special attention to this matter as is

evident from the the following suggestions.

rf To enhance the quality of ne!¡ settlement
mechanisms must be developed within the
Ministry of Transmigration to reviev
management issues on a regular basis and to
improve policy formulation and inter-agency
coordination. Àction plans should also be
developed to overcome the most serious
problems encountered in implementation. These
should be focused on settlement design
(including selection of farm model, farm
Iayout and incorporation of spontaneous
migrants), physical development (land
clearing, road construction and maintenance,
and contractor supervision), the provision of
agricultural supporting services, and proçtram
planning and coordination (planning,
budgeting, monitoring and evaluation). Steps
are also required to establish a system for
assuring the orderly transfer of settlement to
provincial governmentsrr (Wor7d Bank, 1-988: xii ).

Unfortunately, the resettlement and relocation

approach to transmigration has often been and, in many

cases, stilI is handled as ffsalvage and velfarefr operations

rather than as development operations. Às suggested

previously, much of this is the direct result of not

alloving enough time for proper planning before the actual

movement of people takes place.
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Ànother major shortcoming of the planning process

is the very low priority the implementation agencies place

on consistent monitoring and evaluation of the post

resettlement performance of the scheme, if indeed, it is

considered at all. It is therefore difficult to assess the

actual performance of the project in terms of the settlers'

success in adaptation, the standard of living they have

achieved, their !¡age, farm income and so on. The absence of

this important information has an apparent adverse effect on

the planning of fut.ure proçtrams. In other words, problems

which were experienced in the past will be repeatedly

encountered in f uture proçJrams.

B. Rural Development problems

In Indonesia, the majority of the people are rural

dvellers. Some 82.2% of L471387,o'15 people in 1-980 lived in

rural areas vithin 60rALs villages (1980 Indonesian census,

published in Kompas, January 9, 1-981-). The rural population

is frequently beset by problems of unemployment or

underemployment. Where irrigation is not available during

the dry season the rural farmers usually move to the cities

to seek seasonal jobs as daily laborers. There is evident

need for the agricultural resource base to be further

developed, which can be done more readily in the relatively

undeveloped outer Islands than in the Inner Islands.

Àdditionally, the inadequate resource base and
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facilities in the rural areas has also tended to have the

effect of accelerating the out-migration of the educated

members of the rural communities. This often leads to the

notion that education in rural areas is a means of escaping

from the village to seek a bet.ter life in the cities.
The transmigration program is intended to promote

the creation of employment as weII as resource development

in t.he Outer Islands, and at the same time to absorb current

rural unemployed and underemployed from the fnner Islands.

The strategy of planning for transmigration as a

rural development program has been referred to as both the

improvement approach, through the encouragement of

agricultural development, and the transformation approach,

through the establishment of new forms of agricultural and

social organization.

C. Socio-cultural Consequences of Transmigration

One of the most sensitive issues in the

transmigration program is the cultural impacts of

resettlement. Transmigrants are usually moved to regions

vhere the population is racially and culturally distinct.
This complicates the adaptation process since the cultural
identity of the local people should be respected.

The engineering bias in past planning of the ne!¡

infrastructure was reflected in a lack of attention given to
the integrat.ion with the host population. Several
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transmigration settlements in the past were hampered by the

problems created by the lack of consideration. The problems

!¡ere especially serious if the local people vere excluded

from participating in the resettlement scheme and remained

as a small scattered minority group. However, in the most

recent transmigration proçtrams this problem vas solved by an

íntegration approach. fn this approach, the smaII local

minority çlroups are included in the transmigration proçJram

and given the same treatment and support as the general

transmigrants.

Other often encountered problems stemmed from an

inappropriate selection of transmigrants in terms of the

previous socio-cultural background. Àdaptation problems

resulted from failure to consider the previous experience

and level of knowledge of the transmigrant. For instance,

many transmigrants came from non-farming communities such as

those who previously resided in urban areas. These migirants

often have the greatest propensity to return to their area

of origin rather than trying to integrate themselves into

the social and cultural practices of the host rural
population. Integration is essential or the project will

suffer from potential conflict with the host population.

Other social problems associated with resettlement

are: (1) the disruption of the traditional local settlement

and the difficulty to meet the requirements of both the

transmigrant settlers and the local people. This condition
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often creates by social or cultural conflicts;
(2) disruptive stress resulted from the separation of kin

due to the dispersion in scattered sites; this aspect causes

considerable time and effort being spent in maintaining

emotional relationships rather than in the pursuit of

adaptation to the new social system.

(3) disorientation of social relationships due to changing

alliances in the new destination;

(4) individual reluctance to establish ne!¡ social networks

due to the hunan tendency of attempting to maintain old and

defunct associations;

(5) famíIy crises associated with the move and prolonged

anxiety due to the difficulties in establishing a ne!¡

productive system;

(6) distress as the result of material losses suffered in

the move from area of origin to the settlement area; and

(7) disorientation of routine ritual ceremonies due to

ad-hoc changes in alliances with people belonging to the

same religion, culture or belief.

These factors produce social stress and a feeling

of powerlessness and alienation. Such conditions wiII
persist ti11 the settlers are able adapt to the nev

environment. These socio-cultural consequences of the

transmigration proçtram must be considered by the planners,

as well as the implementing agencies, in dealing vith the

adaptation problem in future resettlement programs.
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D. Political Implications

Despite the fact that resettlement programs are

primarily aimed at solving the problem of over-population,

at improving quality of Iife, and at encouraging rural

development, many examples of resettlement projects give

evidence that a resettlement program can be and has been

undertaken for other reasons. It can serve political goals.

Political ends can quite legitimately be included

in resettlement purposes provided that they do not interfere

vith hr¡nan rights and are not to the detriment of the people

that are moved or that are in the receiving areas.

However, previous experience shown that political

reasons can be, and have been, to detriment of the people

concerned. For example, Fernandez (l-989) atleges that in the

Large Dam Displacement Program in India, many cases indicate

that national political interests tended to create a kind of
f f enslavement of indigenous peopleff in the resettlement

process (Fernandez, 7989, 35-36).

When the primary reason for reset.tlement is

political then the danger is great that insufficient

attention sill be given to the technical, the economic and

the socio-cultural aspects. In such cases, the simplest and

cheapest form of resettlement have usually been adopted. Às

a result, the resettlement schemes are hardly expected to

achieve significance enhancement of the quality of life.
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In the case of transmigration program, population

resettlement is primarily aimed at relieving demographic

pressures and at enhancing social and economic conditions.

Hovever, there are a nr¡nber of examples vhich indícate that.

transmigration resettlement programs have also been used for
other reasons (Tirtosudarmo, 7990:10). For example, some

involuntary resettlement is conducted under the

transmigration programs due to the inundation of lands by

large dams, natural disasters such as volcanic eruptions,

land slides and earthquakes. Some resettlement also involves

retired army personnel, civil servants, marines, and police

officers (Otten, 1-988 ). In additÍon transmigration serves

the national aims of nation building through integration

reducing ethnic disparity, regional development, national
unity and security, particularly in securing borders in
Irian Jaya and Kalimantan.

3.7 INTERNATIONAL AID IN TRANSMIGRATION

As noted previously in the third Five Year

Development Plan of Indonesia, (Repelita. III, L979-L984),

366rOOO families or nearly L.5 million people, were settled
under the government sponsored program. During this period,

transmigration was the largest voluntary government

sponsored settlement program in the vorld (WorId Bank,

L988:3). Experience in the past indicat.ed that such large

programs have been hampered by a nunber of problems and
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constraints vhich require international aid to help to solve

the problems.

In order to strengthen the abitity of the

implementing agency of the transmigration program to
coordinate, monitor and evaluate these large projects, the

United Nations Development Program (UNDP) and the Wor1d Bank

provided technical assistance at the beginning of the third
Five Year Development PIan.

International aid vas needed especially in Repelita

III for tl¡o reasons: (a) the inability of the government to

finance the transmigration program at the projected scale;

(b) the need for institutional strengthening of the planning

and implementing agencies.

Since L976 the Word Bank has been involved in
financing the transmigration projects. At the initiat stage,

five transmigration projects, two svamp reclamation projects
and several Nucleus Estate and Smallholder (NES) projects
were assisted by the World Bank. Some projects received

financial assistance from fnternational Fund for
Àgricultural Development (IFAD), others from both IF.àD and

the World Bank. The bank-supported projects have provided a

nr¡nber of innovative features, including assistance for
proçfram management, site screening and evaluation, and

implementation and evaluation of farm models (WorId Bank,

1-9 88: 1-59 ) .

While the program has profited from the aid,
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problems were still encountered.

(a) The involvement of expatriate consultants has at times

imposed planning and implementation targets that turned out

to be unrealistic in the Indonesian situation.

(b) The donor countries tended to use their own value

judgrments in the decision as to what projects to fund and

what criteria a project must meet in order to receive

funding. Àt times this resulted in project features that

were not in accordance with the best judgment of the

decision makers in the developing countries themselves.

(c) Àid for social development is difficult to obtain

because it is difficult to quantify the benefit of such a

proçfram.

(d) Much of the money available for aid goes to the salaries

of foreign experts or teachers or to fellowships of students

vho attend study programs in the donor countries. llhile

these are necessary expenditures, the amount of the

available funds cons¡:med by them of ten red,uces the

effectiveness of the direct aid to the projects.

(e) The foreign aid policy needs to be reviewed and

improved. More emphasis should be placed on rapidly the

increasing indigenous competency to deal with problems in

accordance with the policies and priorities of developing

countries.

Despite the fact that a nr¡nber of problems were

experienced in the implementation of int.ernational aid for
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the transmigration program, on balance, it is believed that

the transmigration proçtram has both merited and profited

from Bank support (WorLd Bank, 1988:159).

Às far as international aid (particularly in the

transmigration program) is concerned, there is a need to

seek alt.ernatíve strategies for future improvement. Much

more attention should be given to the administrative
capacity of the count.ry to absorb aid and also to train

local personnel for an effective use of counterparts (Wor7d

Bank, J-988 ).

3.8 FUTURE TRENDS, PROSPECTS AND PROBLEMS

Concerning the long term development prospects, it
is probable that the transmigration proçtram viII be

continued in the future. It is, therefore, essential to

consider and clarify the policy objectives of the

resettlement programs. These objectives must take into

account the constraints imposed by the prevailing social

values and norms of the settlers as veII as the

socio-economic condit.ions of the region in which the

transmigration program is undertaken.

It is essential for the success of future programs

that the implementation is accompanied by consistent

monitoring and evaluating of actual conditions in the

resettlement schemes from phase to phase. To date this has

not been done in a systematic vây, and without significant.
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improvement in this respect, future development of the

transmigration program wiIl continuously be hampered by

unforeseen problems and constraints.

It is not easy to set a clear policy that. governs

what should be done to make future settlement schemes more

successful. Much depends on the agricultural potential of a

project. This factor largely determines the choice betveen

farming systems, i.e., whet.her the project is to be based on

a rrfood crop systemfr, a frswamp reclamation systemrr, a tftree

crop developmentrr or whether some form of non-agricultural
resettlement must be chosen.

Rainfed agriculture seems to have poor prospects,

due to low productivity, soil limitations and limited market

prospects for the food crops produced. Irrigation-based
resettlement, on the other hand, requires a high capital
cost and a long development because of the inherent problem

of high water requirements for the newly established paddy

type projects. This issue still needs further research.

Swamp reclamation schemes on the other hand, have

good prospects but also require careful studies of the

agricultural prospects and the human settlement environment.

Tree crop development and cash crop systems also have good

prospects, but the tree crops require a long time to become

productive and also great skill in the post harvest

operations, including secondary processing, storage, and

marketing. Increasing production and reducing marketing
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constraints including crop diversification and

encouragement of poultry, livestock and fish ponds

operations are basic requirements for sustainable

agriculture. This, however, is not just time consr:rning, but

also requires active participation by the farmer.

With continuous financial constraints, the danger

persists that the transmigration programs of the future will
be dictated by a higher priority on the nr¡nber of settlers
than on the quality of the resettlement. Such a resettlement

implementation could not be expected to achieve a

self-sustainable level of development. Moreover, a

resettlement implementation that aims at achieving rapid
results will lack the required capability to properly plan,

implement, monitor and evaluate the resettÌement projects
which is essential for t.heir success.

Proper planning of the transmigration is crucial.
It should ensure that agro-ecological conditions in the

transmigration sites are welr suited to food crop production

especially since land availability wilt be a serious

constraint in future resettlement programs. For instance,

resettlement areas in some provinces of Srmratra are already

fully occupied and only Iimited prospects remain for
large-scale settlement. There is still an opportunity for
large-scale settlements in west, central and East Kalimantan

albeit with some limitat.ions imposed by forestry
constraints. In Irian Jaya, the prospects for resettlement
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are still considerable provided that due consideration is
given to social and environmental constraints.

The social dimensions of transmigration have in the

past been st.udied in a relatively narrow context. Because of

the interaction between the social and tectrnical problems it
is essential to use an int.egrated approach, incorporating
the social aspects in conjunction with the technical and

economic dimensions of the development projects.

Land allocation for transmigrants is anottrer aspect

from which a ntrnber of problems arose in the past. Because

of the urgent requirement to resettle people as soon as

possible, the masterplan for the future land use in the

resettlement area ltas frequently modified or abandoned. In

these cases, hrtrnan settlement tends to cause an imbalance

between the productive functions and the ecological aspect

of the land. Àdditional land allocation problems stemmed

from the fact that the government did not immediately

provide security of land tenure upon settlement.

Furthermore, without adequate pre-resettlement

preparation by the implementing agency, transmigrants

encounter undue stress upon arrival at the site, vhich

retards their development activities.
The interdisciplinary nature of the transmigration

program requires intensive interagency coordination. Various

mechanisms have been established in the past for this
purpose. It is apparent, however, that future transmigration

L22



proçJrams require these mechanisms to be further strengthened

so as to accommodate better interagency coordination

especially for site preparation, movement of settlers and

for the technical assistance after the transmigrants arrive
at the site. ltithout such improvement, the interagency

coordinatíon vill not be capable of successfully

administering and controlling spontaneous settlement. Such

control is necessary to prevent jeopardizíng the proper

balance of land use, social impact and the level of

productivity.

Monitoring and data collection have been lacking in
the past which makes it difficult to correct mist.akes and to

Iearn from them. À wide range of surveys and data

collections are necessary for planning and policy

formulation and to uncover hidden problems which in the past

have often lead to erroneous conclusion. For future
transmigration resettlement, the problems of research and

extension capacities of personnel are still significant.
Without adequate attention to strengthening the research and

extension capacities, transmigration projects vill

continuously suffer from unresolved problems, from poor

coordination and from inability to learn from experience.
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CHÀPTER FOUR

IRRIGATION DEVELOPMENT IN INDONESIA,

PROBLEMS AND PERSPECTIVES

4.1 INÏRODUCTION

Irrigation has been practiced in Indonesia for
hundreds of years, yet current development is stilt
encr¡nbered by several problems. These problems are mostly

related to the disparity between modern technology and the

traditional practices of the rural population. Äs a result,
many irrigation projects that were undertaken in the recent

past have not reach their planned objectives.

Like many other developing countries, the planning

policy for irrigation vas focused primarily on short range

technological solutions to serious subsistence problems. Às

a result the far more difficult problems of long term

implementation and appropriate vater management at the farm

level were neglected. These problems are the subject of
discussion in t.his chapter.

The critical part of a new irrigation development

is usually the farm level implementation. This is called in
Indonesia the rrtertiary irrigationrt system, with the first
and the second irrigation system, referring to the large

civil engineering r¿orks of providing the main and secondary

canal system that conveys the water to and over the

irrigation dist.rict.
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There is usually no problem vith the engineering

aspects of irrigation development. in Indonesia because of
the advancements in technology and skill in this field.
Indeed there are some classic engineering mistakes that have

been made in transmigration areas. It is the vater
management at the farm level which is decisive for the

success or failure of irrigation projects. rt is therefore
essent.ial that at the farm level of irrigation
ímplementation, engineering practice and solutions are

matched with, and incorporated into, the practices of the

local communit.y so that they form a coherent whole vith the

existing traditions, behaviors, beliefs and social values.

Such problems of irrigation implementation are more

apparent in the neÌ{ transmigration areas. This is to be

expected. First., the farmers are relatively new in the area,

so they wirr need time to make the necessary adjustments in
terms of farming condit.ions and resettrement adaptation.
Second, the transformation of the new settlers, many some of
vhom have no farming experience, into experienced farmers

takes time since it takes prace through a graduar process

that transforms traditionally managed farm practice into
more modern agricultural enterprises that are under the

control of agricurtural irrigation authorit.ies. Third, the
provision of irrigation water has been traditionarry
perceived by farmers as merery a government undertaking

aimed at serving the people; therefore, such farmers tend to
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wait passivery for the government to provide the entire
irrigation infrastructure on a free-of-charge (no-charge)

basis. Finarry, the transmigrants are often from different
ethnic and societar backgrounds, which is a barrier to
immediate integration in the newry established community.

The present chapt.er addresses the problems of
irrigation implementation at the farm revel against the

background of the newry settled transmigrants. The issues

encountered here are of crucial importance in an assessment

of the irrigation-based transmigration and the problems

experienced vith it in rndonesia. yet these same probrems

have often been overrooked by the agencies that are

responsible for the resettlement.

4.2 AN OVERVIEW OF IRRIGATED AGRICULTURE

4.2.L GENERÀ,L

With fndonesia being an agrarian-based country,
irrigated agriculture has arways been highly important to
its development. The rndonesian Government, therefore,
encourages through The Five year Development plans

(REPELTTÀ), the development of irrigation systems vhere this
is feasible.

Àccording to the 1980 statistics, about 5g% of the

row-land paddy fields have been provided vith irrigation
facilities while 37% of the fields are rainfed. only 3% of
the rice is grown in svamps and z% in tidal areas. of the
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58% irrigated lands, 454 is served by fulIy technical

irrigation, and 2OZ by semi-technical irrigation; the

remaining 35% is supplied by non-technical irrigation

(simple irrigation) that is provided by the farmers

themselv.=. o21 Table 4-l gives the general pattern of

irrigation areas for low land paddy in Indonesia in 1980,

making a total of about 7.9 million ha.

From Table 4-1, it is evident that irrigation

development in Indonesia has its highest concentration on

Java, followed by Surnatra which has about 30% of Javat s

irrigation area. These statistics and the relative size of

the islands suggest that there is more irrigation potential

in the Outer fslands that could be developed in the near

future.

According to the agricultural census of 1983, there

has been a significant increase in the amount of irrigated
area since L963. Most of the increase (66.8%) took place on

Java. The L973 census also indicates that out of a total of

19Or456r9OO ha of fndonesiats land mass, L3r463r9OG ha

(7.O74 ) vas agricultural land. Àbout 30.5% of this

agricultural land was provided with good irrigation

facilities.

2L > BPS, Agricultural Census L983 (Preliminary report), and
DGVRD, l"Iinistry of PubLic Works (Unpublished Report, 1-984).
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Table 4-L, Low tand Rice Cultivation in Indonesia (1983)

Source: BPSrAgricultural Census, 1983; and
DGHRD, Ministry of Public Works,
(Unpublished Data, L984)

4.2.2 RECENT TRENDS OF .à,GRICULTURÀL DEVELOPMENT TN INDONESI.ã,

Present irrigation projects in fndonesia, with some

minor exceptions, are nearly all aimed at increasing food

supplies through extending and intensifying paddy rice
cultivation, Hhereas elsewhere in the world, irrigation has

mostly been provided to support commercial farming, Yet,

agrícult.ural development, in fndonesia also plays a very

important role in supporting the economy of the country.

In the 1950s and early 1-960s, the rate of gro!¡th of
Indonesia's agricultural production was the slowest amongst

Region Irrigated
rice
(ha)

Rainfed
rice
(ha)

Swamp

rice
(ha)

Tidal
rice
(ha)

TotaI
(ha )

58,642

2L9,O59

60,468

LO,O32

l_, L0o

29,283

LL9,L9L

LL1 ,897

9,352

L,51L

31 5OO,9L2

2,248 ,425

L,075 ,39"1

735,589

384r5'16

Java 2,

S¡mratra

Kalimantan

Sulawesi

Bali and NTB

1r 1_36,399

947,57O

7O8,8L4

328,l_03

'14,8O5

'166,666

962,605

L88, 21_8

388, t-02

307,100

IndonesÍa 4rL22r691 3,195 ,63L 349,283 277,294 '7,944r899
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the Àsian countries, even slower than many countries in
Àfrica and Latin Àmerica.

By the L97os, however, a remarkable accereration in
agricultural deveropment had start.ed in rndonesia. The

increased rore of agriculture in the economy was even more

striking against the background of remarkabre improvements

in international trade as a result of the oir boom (Booth,

L988:1). rn L973, the agricultural sector contributed about

4OZ of the national domestic product.

In the same period, however, about 654 of
rndonesian citizens were directty engaged in agricultural
activitÍes. This indicates that the per capita income from

the agricurtural sector was relatively row compared to the

revenues from the non-agricultural sector (see Table 4-2 for
further detaiTs ).

Betveen L9'lS and l_98S, Indonesia, s growth in cereal
production per capita was the second highest in .â,sia after
Burma (FAo, 7985:v39 ). Às a matter of fact, rndonesia !¡as

awarded a speciar recognition by the Food Àgricultural
organization (FAo) at its 4oth anniversary in Rome in 198s,

for its remarkabre agricurtural achievement since the earry
1970's.
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Table 4-2 Comparison of
Indonesia in:

National Domestic
1939, L96O, L969,

Product of
L973 and 1989

Sector of
the the
economy

Gross Domest.ic Product

1939
(%)

L960
(zl

l_963
(%)

L973
(%)

t987
(z) r)

Àgriculture

Industry

Mining

Others

61. 00

15. OO

24. OO

54. 00

8. OO

4. OO

34. OO

52. OO

9. OO

4. OO

35. 00

41. OO

9. OO

9. OO

4t_. oo

25. 50

L3.97

13. l_4

47 ,39

Sor¡rce: DH. Penny, as quoted by Hubyarto, 1977:LZ

Notes: r ) Indonesian Hinistry of Information, 19g9:6O-2g

4.2.3 IRRIGÀTION DEVELOPMENT ÀPPROÀCH

Prior to 1965, irrigation systems in rndonesia vere

not maintained properly due to a severe economic recession
and poriticar instabirity. Às a resurt, irrigation
efficiency quickly deteriorated.

To solve the problem, a rehabilitation policy that
set a high priority on the r¡ater delivery to irrigation
schemes that had previously deteríoratedvas instituted. This
policy was meant to speed up the recovery of irrigation
systems. under this proçJram some L.z mirrion hectares of
existing systems !¡ere rehabilitated within about. sixteen
years (L969-L985), (Dor r, Directorate General of water

Resources DeveTopment, lgîo), The resurts of the deveropment
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can be seen in TabLe .4-3 nhich presents a comparison between

irrigat.ion areas before and after the rehabiritation
program.

Table 4-3. Irrigation in fndonesia in L966 and 1_999

Source: (1966) = Framji, I.k, Mahajan, ICID, 7969
(1989) = DoI I, DGWRD, Repont, April 1989

From the development figures presented in the
tabre, it is evident that besides the achievement of
additionar areas from new irrigation development, a

transformat.ion in irrigation classif icat.ion also occurred.

under the national irrigation rehabiritat.ion program, much

of the simple irrigat.ion was transformed to technicar
irrigation.

frrigation
Scheme

Java and
Madura (ha)

Other Island
(ha )

TotaI
(ha )

Technical
Irrigation:
L966
1989

Semi
Technical:

L966
1989

SimpIe
frrigat ion:

j.966
L989

L,430, ooo 274rooÙ 1,7O4, OOO
Lr977,O4O 7241725 2r7OLr765

457, OOO 3OL,000 758,00O
393,295 8'79,L77 Lrz'ILr 472

92O,OOO 4L5, OOO 11 335, OOO
399,620 446,928 8461 548

Total
L966
L989

2r8O'I ,OOO
2,769, 955 2,

990r 0oo
o49r 830

3,'Ig'I , OOO
4r8L9,795
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Upon the successful achievement of irrigation

development and rehabilitation, the government of Indonesia

shifted more attention to the operation and maintenance

aspects. Hovever, in the early implementation stage in L9'19,

the operat.ion and maintenance program vas hampered by a lack

of funds. The government then gradually increased the

operat.ion and maintenance budget from about US$Z.oÙ/ha in

L9'19 to about US$Lo.oo/ha in 1-985 (Soenarno, in Rydzevski,

1-989:877 ). The latter larger amount is, however, still
considered to be inadequate to attain an optimurn irrigation
efficiency.

WhiIe a nrmrber of important advantages !¡ere

realized through implementation of the irrigation

development strategy, some negative Iessons were also

Iearned from the massive developmental efforts. Most

significantly, the development was not applied

systematically, owing to the urgent need to achieve tightly
schedules ad-hoc targets. Hence, less attentíon was given to
a systematic approach to engineering and coordination

problems. The ad-hoc implementation was often accompanied b1t

a tendency on the part of the governmenÈ officials and the

consultants in their employ to measure the success of

irrigation project.s from a physical perspective only instead

of in terms of the ultimate social goals of the irrigation
projects.

Learning from the positive and negative

l.32



consequences of irrigation development approaches in the

past, Indonesia has now been trying to implement a ne!¡

policy vhich focuses on the efforts of sustaining the

already available irrigation infrastructure through

effectíve operation and maintenance.

With the nev development policy, the main effort is

nolr geared towards the introduction of an efficient

operation and maintenance strategy through increased

reliance on institutional strengthening and effective

inter-agency coordination. Àmong the approaches that are

pursued to attain sustainable operation and maintenance of

irrigation facilities under the new policy, at least four

received high priority:

( 1) To encouraçfe rrthe sense of belonging, of participation

and of responsibility'r on the part. of irrigation water users

the smalI schemes !¡ere gradually handed over them for

subsequent operation and maintenance with a minimurn of

interference from the external institutions. The handing

over starts with irrigation schemes that have a service area

less than l-50 ha. This process was later expanded to schemes

with a command area of less than 5oo ha. The major projects

which require a high technical proficiency in their

operation and maintenance vill not be handed over to the

farmers.

(21 To increase the sources of the funding needed for more

reliable operation and maintenance, a production-related
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contribution is levied from farmer. rt is referred to as an
rfirrigation service f..'22" rather than a il!¡ater chargefr.

(3) À judicíous programming, budgeting and cont.rol system is
estabrished and impremented through systematic financial
management. systematic budgeting allows the irrigation
infrastructures to be operated and maintained by means of a

constant provision of materials, facilities and skilred
personner so that a self sustainabre operation and

maintenance is achieved and a high irrigation efficiency is
maintained.

(4) À speciar maintenance program is imprement.ed t.hat aimed

at improving existing systems (incruding supporting
facirities, such as offices, housing, communication systems

etc. ) to the point that the system becomes capabre of
maintaining its function at a specified rever of
performance.

4,2.4 LÄND HOLDING PÀTTERN IN INDONESIÀ

Agricultural practice in rndonesia is primariry
shaped by very smarl land hordings. under t.hese conditions,

22 > The farmers have been accommodated. by the trad.itionalperception that irrigation vater js a naturar resourcebestoved by Almighty God, and shouid. be uxilized. at the
maximum vithout having to pay a vater charge. Theintroduction of " irrigation service fee,, js upnõlaing aprincipTe that the v¡ater u,sers are not paying -for vater,instead,. they onLy contribute a ,,seriíce charge', f orsustaining irrigation-schemes, because the vaxer vill neverserve the farm Tand vithout being reguTated.
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most of the agriculturar production is consr¡ned by farmers

and their families. (some of the land hordings are even too

smalr to provide an adequate liverihood for the rand

holder. ) Thus, unrike much farming in the deveroped

countries, farming in rndonesia is aimed at providing a

stable family income rather than at maximizing profit.
.â,ccording to L973 statistics, there lrere j-4.3

mirrion agriculturar enterprises in rndonesia, incruding L.g

million local cattle breeders. The land holding distribution
of agricultural enterprises is presented in Tabre 4-4. This

Table 4-4 Àgricultural land Holding Pattern Àcross Indonesia

Land holding
Category

(ha )

Nurnber of land
Holders

(in thousand)

Percent

o. L0 0.49

0.50 0.99

1. OO t-. 99

z.oo 2.99

3. OO 3.99

4. OO 4.99

5. 00

6,561

3r 554

2,5gg

853

336

L64

307

45 .7

24.7

l_8. t-

5.9

2.3

L.2

z.L

TOTÀL L4,373 100. oo

Source: Central Bureau of Statlstic, Agricultural Census, !g73
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tabre shows that the size of the hordings is indeed smalr,

the rargest land holding category (4s.74) consists of farms

that range from o.Lo to o.49 hectare Ín size. This means

t.hat armost. 46% of the farming famiries had less than o.so

ha of agricurt.ural land. onry z.L% had more than s ha, while
the national averaçte !¡as only 0.98 ha per holding.

The average land hording in the outer rsrands is
considerably larger than the average figure of the rnner
rslands, as can be seen from Tabre 4-s. This tabre shor¿s

Table 4-5 Size of Land Holdings Àcross Indonesia

Source: BPS. Agrlcultural Census, 1973

ISLÀND

(Region)

.Average Size
(ha )

N¡mrber of Land
Holdings Percent

(in thousand)

Java and Madura

Sunatra

Kalimantan

Sulavesi

Nusa Tenggara

Maluku

o.64

1. 34

2.'t1-,

1,.52

L.37

2.L7

8, 655

2r846

689

Lrtoz

951_

L20

60. 80

l_9. 80

4.80

1.10

6.60

o. 80

INDONESTÀ o. 98 L4,3't3 L00. oo
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that land holdings in Kalimantan are the largest, with

averages of Z.'IL ha per holding; while on Java they sere the

smallest, averaging 0.64 ha per holding.

Comparison of land holding statistics of 1963 with

those of 1973, show quite clearly that vithin a period of

ten years, the nr¡nber of land holding units increased from

LZ.L million to 14.3 million (about an L8% increase). For

the same period of time, the average size of land holdings

decreased from L.05 ha to 0.98 ha. in L973. This trend

indicates the impact of land fragrmentation, which has also

caused a substantial increase in the nr¡nber of holdings in

the category between 0.10 0.05 hâ, a size vhich is not

viable from an effective agricultural point of viev. It
could be argued, hovever, that that it is not size land

holding per se that is the problem since land quality varies
greatly.

Unfortunately, the data do not distinguish betveen

land ovned by farmers and land owned by absentee land

owners. It is, therefore, not possible to shov how much land

ownership has moved from farmers to non-farmers because of

socio-economic change.

Nevert.heless, the above statistics give a strong

indication that the problem of land holding size has become

increasingly more important. The change in land holding síze

has a negative economic impact on irrigated agriculture.
Moreover, vith a smaller size of holdings, more farmers are
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involved in farm revel water management and hence water

distribution practice vill be more compricated. These trends
tor¿ards rand fragmentation shourd not be disregarded or
overlooked, and shourd be included in the design
considerat.ions if implementation of irrigation systems is to
be successful in the long term.

4.2.5 DEVELOPMENT OF THE TERTIÀRY IRRIGÀTION SYSTEM

.à,. The Context

Figure 4-L shovs schematicarly the water delivery
management system that is typicar for rndonesia. Tvo main

components can be dist.inguished: the conveyance system and

the distribution system. The conveyance system consists of a

leading canar, main canals, secondary canars and tertiary
canars, whire the distribution system consists of farm

ditches and supprementary ditches on the farm rands.

From the point of view of vater management by the
rrrigation Àgency, the conveyance syst.em is commonly divided
into three main categories: (1) the main canal system, (z)
the secondary canar system, and (3) the tertiary canal
system. The Provinciar rrrigation Ã,gency is responsible for
the management of the vater from the sources down ttrrough

the reading canal, the main canars and secondary canals
until it reaches the tertiary turn-outs. The sater
management beyond the tertiary turn-outs is the
responsibility of the farmers themserves and is carried out
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through an organization calred the rrwater user Àssociat.ion

(wuÀ),,.

The water management at the tert.iary turn-outs,
vhich is usuarly referred to as the tertiary or rffarm lever
water managementfr, plays a very important rore in the
fairure or success of irrigation vater management. rt is at
this crucial rever that sound agricurturar irrigation
practíce is to be realized. For at this tert.iary rever, the

efforts of arl agencies invorved in irrigated agricurture
are confronted wit.h actuar farm practice and must be blended
judiciously with tradition in terms of engineering and

economics, as vell as culture and policy.
rt is a co¡nmon, but nevertheless a serious mistake,

to focus attention entirery on the major technorogicar and

economic aspects of the deveropment. and to overrook the
importance of the problems encountered at the tertiary
irrigation level.

B. Problem of Tertiary lrrigation Level

The tertiary irrigation system sith its canals and

rerated structures is the last part of the irrigat.ion
distribution netvork. rts task is to convey vater from the
diversion gates of the primary or secondary canars to the
farm brocks. À tertiary canal is typicalry assigned an

irrigation service area of about 10o hectares. rn other
vords, the tertiary system is the smarrest unit of an
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irrigation scheme, consisting of canals, structures and

other appurtenant facilities that serve a single brock of
f arm rand vith a com¡nand area of about Loo ha on averaçJe

(see Figure 4-2 for a general ilLustration).
wit.hin each f arm block there is a netvork of

smaller canars that branch from a tertiary canar. This
network forms the so-carled frquaternary, irrigat.ion system.

From there the water goes directly into farm ditches.
During the early periods of irrigation deveropment,

the farmers themserves were wholry responsible for the
tertiary irrigation network and its rerated structures.
construction, as well as operation and maintenance has to be

undertaken by the farmers themserves in the mut.uar aid or

"g:otong-royong" system.o23 The government provided the main

and secondary systems starting from the weir in the river up

to the tertiary turn-out. The rest of the irrigation works

at the tertiary revel !¡ere constructed by the farmer, albeit
with cont.inuing technicar guidance from the government

officials. À nurnber of serious problems were encountered
with this method of imprementing the tertiary irrigation
development.

23 > The construction of tert.iary irrigation schemes undert!" rrGotong-Royongrf or mutual- aid. system vas initiated. bythe Dutch coronial Government in the earTy stages otirrigation deveTopment in rnd.onesia. The agricl;rtural toolsfor conducting the tertiary construction volks vere incl-ud.ed.in the packag:es that the farmer received. from the governmentas part. of the CoTonization program.
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One of the most dif f icult problems !¡as the

excessive f f !¡ater-requirementf r f or the f irst few years of

Iand development in the newly broken-in agricultural land.

Whelburg (1935), noted that the water consurnption in such a

newly established areas lras recorded to be several times

greater than the requirement for the developed areas. The

the nevly broken-in agricultural lands are mostly very

porous so that irrigat.ion water will continuously penetrate

the soil until an impervious Iayer belor¿ the root zor:e of

the plant is formed. The process of formation of impervious

layer is the result of an accr¡nulation of fine soil
particles which are transported to the root zone by

irrigation water seepage. This process r¿ilt continue until
the soil has become completely stabílized. The time it takes

is determined by the soil characteristics and the rate and

frequency of the irrigation application. It may take the

water requirement ten years to become completely stable.>24

The farmers themselves lrere thus faced with the extremely

difficult problem of constructing and operating the tertiary
system so that it could cope with the varying vater demand.

Ànother problem was related to the size of the area

24 , The normaT vater requirement at the stable cond.ition vas
recorded by Whelburg ín the Tataan CoTonization Area, South
Lampung at about O.9 Titer/second/bahu, or about 1.26
Titer/second/ha. (7 ha : 1-.47 bahus). This figure js much
Tover than the maximum requirement at the early phases vhich
vas as hiqh as 5 7it. /sec. /bahu or 7 7it. /sec.,/ha.
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to be served by a tertiary canal. Most tertiary canals vere

designed to serve a relatively large area, in the range of

3OO to 4OO ha. Äs a result, the tertiary canal vas often

more than 5 km long, which made it difficult for the farmers

to participate effectively in the mutual aid proçtram that
!¡as essential for the construction of the tertiary canal. fn

addition, the construction of large t.ertiary canals,

especially vith a deep cuts or high embankments, !¡as a very

difficult undertaking for the farmer. Upon completion,

farmers found it difficult. to operate and maintain such a

large canal; as a result the tertiary development often

Iagged behind the planned schedule.

In the t97O's, the government tried different

approaches to accelerate the tertiary irrigation
development. À special tertiary irrigation development

program was set up to provide technical assistance to

farmersr âs well as materials, tools and food. The project

typically constructed 5O meters of canal in the upper

reaches of the tertiary turnouts. This gave the farmers a

direct example of proper canal construction. It was expected

that, vith this example and further guidance, the rest of

the tertiary canals would be constructed by the farmers

themselves. The results, however, vere less than

encouraging; the progress of tertiary irrigation

construction remained quite slow.

Eventually, the tertiary canal development rlas
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taken over by the government and included in the contracts

for the irrigation projects because of the farmers could not

perform the work themselves. This !¡as not an ideal solution

either. In many cases farmers came to regard the tertiary

development entirely as a government undertaking and vere

reluctant to participate in it. Not having a sense of

ownership fostered an attitude of dependency that manifested

itself also in a tendency to ignore the necessary operation

and maintenance activities for which the farmers remained

responsible.

c. The Irrigation Committee Structure

To establish proper working relations between all

who are involved in water management at the tertiary level

and farm level, Irrigation Committees have been established

in most provinces and regions in Indonesia.

The \{ay this committee structure works is as

follovs. Àt the grass-roots leveI, farmers must organize

themselves into small groups called "61o¡"">25 to perform the

daily activities of irrigat.ion water management. These bToks

are further organized into a larger group to form an

independent Water User's Àssociation. The latter group is

25 , The farmers' groups under one viTTage administration are
organized into a body caLLed the viTTage b7ock, chaired by a
member, caL7ed rf ulu-ulu vakf t, vho js respon^s ibTe f or
operation of all tertiary irrigation structures.
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sufficiently independent to act on their own initiative and

to make decisions without involvement of external

organizations, including the government.

With this type of organization, the government only

supplies farmers with the necessary guidance, technical
assistance and continuous supervision to make sure that the

operations are in accordance with the expected plans. The

inter-agency relationship must be int.erconnected to form a

working mechanism. It is coordinated by the chief of the

Iocal government, an administrator called the ffBupatÍtr (see

Figure 4-3).

Each government agency involved is responsible for
giving technical guidance under the coordination of the

"Bupati". In the inter-agency working relationship, the

Bupati functions as the chief of the lrrigation Committee,

assisted by the Chief of the Irrigation Agency as the

executive secretary of the committee. }fembers of other

agencies such as the Àgricultural Extension Service, the

Cadasteral Àgency, the local police, and the Rural

Development Àgency also serve as executive members of the

Irrigation Committee. Àt the base of this organization, the

farmers, as irrigation vater users, perform their activities
with consistent guidance from the organization's executive.

Through such a coordinative body, farmers are

mobilized to undertake tertiary network construction and to

organize the operation and maintenance of those facilities.
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Once the elected president of a farmer's organizat.ion

decides to undertake a certain activity, the members

organize themselves into working çtroups to perform these

responsibilities. The introduction of nerl techniques in
irrigation application follows the same principle. After the

technique has been accepted, the leader of the organization

approaches a selected farmer (key farmer) to apply the nev

technique. The leader and the selected farmer then explain

the newly introduced technique to the rest of the farmers.

Àt the level of the water userts association, the

blok would ideally consist of L0 to LZ farmers, with a total
land area of not more than 15 ha for t.he group. It vas found

that a bTok that consists of more than l-5 farmersr or that
has a total farm land of more than 15 ha, is in fact
difficult to organize.

4.2.6 PROBLEMS ÀT THE FÀRM LEVEL IMPLEMENTÀTION

Nt¡nerous and diverse problems may hamper the

implementation of irrigation at the farm IeveI. Some are

situation specific but others are of a general nature. The

most important ones in the latter cat.egory vill be discussed

here since they most often stand in the way of a

satisfactory development. They are: the inadequate economic

strength of the irrigation farmer, the uncertainty of land

tenure, the problem of absentee ownership, the negative

attitude to innovation in agriculture, and the water
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deficiency problem for newly broken land.

À. The Farmer's Economic Position

The most obvious problem that wíIl hinder

achievement of the irrigation objectives is the lack of
economic capacity of the farmer to undertake vhat is
required to make full use of the irrigation potentiat.

Ä socio-economic study, conducted by the Bogor

Institute of Àgriculture and the l{ay Seputih (World Bank

Assisted) Irrigation Project in L97O, concluded that
farmert s income coming from agricultural activity
constit.utes only about 22% of his çtross income (IPB, L970).

Most of the farmer's income was earned from a

non-agricultural activities, such as food retailing,
day-labor, hunting, and a few apprentice jobs.

ft vas found that low income made the introduction
of nev technology or better irrigation practice nearly
impossible. The fact that farmers l¡ere still expected to
undertake tertiary netvork construction made the situation
even more difficult. The farmer and his family need adequate

financial support during the land development phase and

until the first crops are harvested and the farmer has

become well est.ablished.

The transformation of land from non-irrigated uses

to new paddy fields sacrifices one cropping season which

means that the farmer must engage in ot.her vork to
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compensate for lost income. AIso, the first paddy crop under

lor¿-land irrigation conditions is often disappointing. This

explains why farmers are often unavailable to participate

effectively in the irrigation related activities which they

are expected to perform. This condition in turn retards the

development. If this situation persists, the irrigation
objectives r¿ill never be achieved since the farmer is unable

to undertake the necessary land development for his farm,

even if irrigatÍon water for his fields is available.

B. Land Tenureship Problems

Ànother significant problem, which often hampers

the implementation of irrigation at the farm level, is that
land tenure is often not legally certified by the cadasteral

administration, particularly in transmigration areas. The

problem stems usually from early stage Iand allocation
without issue of land ovnership certificate or clear

demarcation of ownership. This condition tempts other people

to claim land tenure, especially when the land becomes more

attractive due to its increasing value. Àfter some

unsuccessful at.tempts to settle land disputes, farmers with

similar tenureship status !¡ere hesitant to cultivate their

land for fear of other claimants of their land. For the same

reason, those farmers are reluctant to perform mutual-aid or

gotong-royong vork such as the construction of tertiary
netvork canals or conducting proper maintenance of
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irrigation facilities at the farm level.

The basic problem is that cadasteral land surveys

are costly and require considerable time. Thus they lag

seriously behind the resettlement activities. Unclear

physical boundaries of village government administrations

have also inhibited the mobilization of people for tertiary

irrigation construction or facility maintenance under the

mutual aid or gotong-royong system. Villagers are not

villing to construct or maintain irrigation facilities that

are located beyond the administrative boundary of their

vil Iage.

fn an attempt to solve the land tenure problems,

the Irrigation Committees have attempted to established a

more effect.ive coordination between the villages that are

involved in irrigation areas where problems of unclear

administrative boundaries exist. Similar efforts have also

been made to solve the problem of mobilizing people to

support irrigation schemes which extend over more than one

government administrative unit. In some instances, the

coordinative approach has produced tangible progress, r¿hile

in other places similar efforts have not been successful. It

is apparent that standardized approaches cannot be used for

heterogeneous village communities. The failure or success of

coordinative efforts in irrigation management depends on a

sensible approach by the agencies which must take local
circr:rnstances into consideration.
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C. Àbsentee Land Ownership

Absentee rand or¿nershipo26 in irrigation districts
hinders the progress of tertiary irrigation construction as

welr as land development for new paddy fields. I'lost absentee

land o!¡ners are better off than the average farmer. They are

usuarry emproyed in non farming activit.ies and are living in
the cities or in the urban areas. The cultivation of their
lands is done by landress farmers through a share cropping

agreement.

Landless farmers, who are cultivating the lands on

behalf of absentee olrners, are generalry unwilling to
participate in mutual aid for project maintenance. They

insist that the obligation to perform such tasks is the

responsibilit.y of the land owner.

Learning from previous experience, the government

agencies in charge of land ownership have made preriminary
attempts to minimize land ownership by non-residential
farmers. Àt the same time, agencies are also trying to
regurate the tenant-owner relationship by obriging owners to
make suitabre arrangements with their tenant farmers to meet

26 > À.bsentee tand ovnership refers to the agricurturaj l-and
that beTongs to an oÍ{ner r¿ho does not reside in the area.
othervise, it refers to ca,ses vhere agricuLtural- tand. is not
curt ivated by or on beharf of the ovners vho are officially
residing in the area vhere the rand is administered, but for
one reason or another, are not settTed in the area.
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the development requirements.

D. Water User's Response to fnnovation

The introduction of new irrigation techniques

presents problems and constraints to people that employ

traditional farming practices which they have inherited from

t.heir ancestors. Government personnel in charge of

introducing nen irrigation techniques to vater users find

that farmers adapt slowly to new conditions. Training

activities that are specially prepared for farmers seem to

have Iittle effect on their attitude towards adopting

innovations.

Through a judicious approach, proçtress has been

made in the last decade in encouraging farmers'

participation. The slow adaptation to technological ctrange

is not due to an unwillingness to participate, but to a

Iover level of education and skiII. Therefore, it takes

time, patience and integrity before government officials are

able to persuade traditional water users to adopt new

technologies.

E. I{ater Deficiency Problems for the Nevly Broken-in Land

The high water requirements for newly opened

irrigated land has been identified as another serious

constraint on irrigation development.

When new agricultural land is irrigated, much of
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the water is lost through seepage towards lower strata. The

seepage carries fine soil particles further down and also

causes chemical changes in the layers that are traversed.

One of the results is the formation of a nearly impervious

soil layer below the root zone. Thus the seepage losses are

reduced over time and the water requirement then decreases

substantialty.

ft is technically feasible to provide the irrigated
Iand initially with the large amounts of water needed but it
is not economically feasible to construct the oversize

canals and structures that vould be needed to supply that
vater. The result is that the new irrigation scheme is
unable to serve simultaneous water distribution for Iand

development in the entire command area, even though the

construction of the scheme has already been fully completed.

Taking an example from the previous irrigat.ion
experience in the I{ay-Sekampung scheme in Southern Surnatra,

the peak water consurnption rate for newly reclaimed paddy

fields was at about 5 L/s/bah.u (Sabikoen, 1-966 and WheLburg,

7935) or about 7 L/s/h.a; vhile the project vas only designed

to accommodate the normal vater consurnption rate at an

average of about L I/s/bat:u or about L.AL L/s/}:a. This high

rate of vater consr:rnption is required for several years,

until the impervious soil layer under the root zone takes

form (see TabLe 4-6 for the general propensity of vater
requirement characteristics in Lampung Province, Southern
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sumatra). wherburg (193s) observed that in some districts
the vater constnnption took about. ten years to stabiLíze
(WheTburg, 7935 ).

Tabre 4-6 TypÍcar rrrigation water Requirements in Lampung,
Southern S¡¡natra

Year of Land
Reclamation
Execution

Peak Field Water
demand

(L/s/r:a)
*)

Design
Configuration

(L/s/hal

First. Year

Second Year

Third Year

Fourth Year

Fifth Year

5. 00

4. OO

3. OO

2. OO

L.41

r_. 41

1. 4l_

L.4L

t_. 41

L. 4L

*) The figures vere deveToped by the author after
some estimation by locaT irrigation staff, (no
exact figures vere available).

The tertiary canars and structures are designed in
accordance with t.he stabilized l¡ater requirement such as the
typicar figures presented in the above table. Às a result,
the t.ert.iary canals cannot accommodate the necessary water
discharge during the temporary high vater demand. The

question of how to provide adequate irrigation vater for new

rand development witt be addressed in the engineering
chapter of this thesis.
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CHÀPTER FTVE

RESEARCH MTTHODOLOGY

5.1. INTRODUCTION

The research in this study is predicated on the
thesis that t'he major transmigration problems encountered in
rndonesia are of an interdisciplinary nature and must be

resorved by a joint effort of engineers, economists and

sociar scientists. The point is not that there are
engineering problems, economic problems and social probrems

but that. the basic problems have sociar, economicar and

technicar dimensions so that atr three disciplines must be

invorved in the identification, the anarysis and the
resolut.ion thereof .

To demonstrate this intrepretation, and to deverop

appropriat.e tools for handring the interdisciprinary
probrems, the success of the transmigration in tvo locations
wilr be invest.igated by analysing the adaptation of the
transmigrants to the new riving conditions as it is affected
by the economic conditions and the t.echncal conditions they
encounter during the adaptation period. speciar attention is
given to the t.echnicar problem of the great.ly increased
water demand auring the start-up period and to the economic

position of farmers as imposed on them by the irrigation
system of vhich they become part.
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The research is composed of three major parts. The

first is an attempt to measure and quantify the degree of
adaptation of transmigrants and to relate this to a set of
causative and expranat.ory f act.ors. The second is an

engineering anarysis of the conseguences of increased
initial water demand on the irrigation development and of
possible means of coping with this problem by improving the
water delivery system for nev agriculturar land. The third
is an economic anarysis of the value of irrigation water to
the transmigrant farmer.

The research approach is designed firstty to
examine, by way of a macro study, land development questions
for transmÍgration and other rural settlement. projects, and

secondly, oD a globar basis, to obtain baseline data and an

understanding of the issues. Then further analyses are

undertaken by means of an interdisciprinary approach which

leads to the formuration of problems that relate to tvo main

aspects: first, the improvement of water derivery in
developing new agricurturar land, and second the proper

adaptation of transmigrants to the new agrÍcultural system,

to a ne!¡ social crimate and to a new environment. From this
baserine information, an in-depth micro-study is then

carried out in the study areas by conducting surveys and by

apprying analytic tectrniques developed in the macro stucty.

Data were obtained from tvo major transmigration
projects, one in south sr¡natra and one in south sulawesi.
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5.2 RESEARCH INSTRUMENT

Models conceptualizing the issues that are rerated
to the socio-economic impact of transmigration resettlement
are stirr in the developmental stage. Àccordingty, verl
defined models and theories of associated phenomena are not
readily avairable for the testing of a set of ordered

hypotheses.

In an attempt to test the relevant hypotheses in an

empirical setting, a wide variety of data must be corrected
about socio-economic and demographic circr¡nstances, about

responses and perceptions that are associated vith
irrigat.ion-based resettrement, and about the dynamics of
past experience. The research met.hodology in this study is
complicated by the fact that it employs an interdisciprinary
approach, brending analyses related to three disciprines:
engineering, sociology and economics as is shovn on the

schematic chart of Figure S-J-.

This figure illustrates the research procedures as

foI Iows:

(1) Engineering anaryses are carried out for the technical
component: project design, water requirement, and water

management, in order to investigate technical trends and

characteristics.
(21 Àn economic analysis is conducted to estimate the

economic value of irrigation water, and to determine cost
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recovery alternatives, taking into account capital
investment and avairabre resources for constructing,
maintaining, and operating the projects.
(3) Àn agro-economic analysis is carried out to test the
appropriateness of the size of the rand arrocation for
transmigrant farmers, considering their economic conditions.
( 4 ) A socio-cultural analysis is undertaken to t.est a nt¡nber

of hypotheses with regards to the rerationship between

sociar and culturar variabres and the success of the
transmigration resettlement.

(5) The causar relationship among the revels of income,

progress of land ownership status, transmigration status,
place of transmigrant origin, irrigation scheme

characteristics, adequacy of irrigation vater avairable at
the field, and progress of land deveropment are examined

through a series of socio-economic analyses.

The methodologies and analyses of these steps of
the anaryses are explained in the forlowing discussions.

5.3 SELECTION OF SAMPLE SCHEMES FOR THE FIELD STUDY

Two irrigation schemes vere selected for a

micro-study anarysis: (1) the way Rarem rrrigation project

in Lampung Province, southern srmratra, which is rocated in
the r¿estern part of rndonesia; and (zl the Luwu rrrigation
Project. in south sulawesi province r¡hich is located in the

eastern part of rndonesia. (see Figure s-2. LocaLion map of
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the study area).

In the selection of the schemes, the foltowing
circurnstances and rationale were considered:

o Geographic l-ocation. The way Rarem scheme is easity
accessible from the prace of origin on the rnner rslands and

has geographic condit.ions that represent average conditions
in the western part of rndonesia. The Luwu rrrigation
Project represents the resettlement locations in the eastern
part of rndonesia, most of which are not easily accessible
from the fnner Islands.

o Transmigration pattern. The way Rarem scheme, impremented

in the 1970's, is locat.ed in the province where the
transmigration program has its start in 190s. The

resettrement program there is at various stages; while some

transmigrants are arready welr established, others are still
beginning the resettrement process. The transmigrants
originate mostly from Java, Bali, and Lombok vhire others
participants are indigenous settrers. Lampung province has

recentry been closed to new resettlement, vhire the south

surawesi Province, where the Luwu scheme is located, is
stilr open to new transmigrants. The ord transmigration
resettlement of the Luwu and l{ay Rarem scheme has resulted
in successfur adaptat.ion for some settlers, while new

settrers in Lul¡u scheme are st.irr being introduced to t.his
area.

o rrrigation condition. The way Rarem irrigation project is
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a single independent scheme vith physical and

agro-crimatorogrical conditions that are typical of the
vestern parts of rndonesia. The scheme is stirr being
developed; however, many compreted irrigation schemes in
neighboring areas are available for comparative study
purposes. The Luwu irrigation project, on the other hand,

consists of several independent. irrigation schemes r¿ith
average conditions similar to the irrigation schemes in the
eastern parts of Indonesia.

o Population mobiTity, Popurat.ions of the way Rarem scheme

area are moderatery mobile and occasionally return to their
prace of origin for a visit. whire the transmigrants,
mobility in the Luwu scheme is fairly lov, there are a

nr¡nber of cases r¿here settlers have returned permanently to
their place of origin even after they were economicatry

successful in their nel¡ environment (Otten, 79g6 ).
o Adaptation to the rocal- environment. The majority of the
transmigrants in the way Rarem irrigation scheme appear to
have adapted to the local condit.ion; however, there is an

evidence of friction wit.h local people (otten, J-g86 ). The

transmigrants in the Luwu scheme vere generarly more

successful- in their adaptation to the local environment;

they adapted slowry but with ress friction with rocal
peopre. (I'Iore detaiTed description of t.he f eatures rerated.

to thjs question are presented in Appendix S-I. )
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5.4 DATA SOURCES

Design specifications for irrigation canars and

vater requirements for developing and sustaining the
agricurtural rand were obt.ained from the records of the
Directorate General of water Resources Deveropment, Ministry
of Pubric works in rndonesia. other related secondary data
and information were obtained from rerevant institutions.

The primary data to be collected by means of a

survey include information on the folrowing: househord

structures, characteristics of househord respondents,
migrat.ion history, sociar/economic conditions, response to
the engineering, economic and social dimensions of the
schemes, perceived prospects and reasoning, interaction with
rocar people, interaction with project. management and

reaction to the rocar ecology. rn addition, unstructured
case study interviews lrere also conduct.ed in the fierd with
both the transmigrants and the project management

respondents.

5.5 DESIGN OF OUESTIONNAIRE FOR OBTAINING PRIMARY DATA

To obtain primary data, a speciar questionnaire was

designed based on previous surveys, seminars and

discussions. The questionnaire consist.s of five parts. The

first part is concerned with generar aspects of the
respondent and focuses on the size of the househord, sex,
âgêr birth place, maritar status, rerigion, ethnicity,
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education, transmigration status, year of migration and
residence before joining the transmigrat.ion program.

The second part is concerned r¿ith agricurt.ure, rand
use' agricurturar inputs and land productivity. The
questions focus on previous experience in irrigated
agricurture, size of rand ownership, l0cation of
agricurturar land, rand ownership status, percept.ion of the
significance of having a land certificate, present rand use,
cropping intensit.y, crop production, agricurturar inputs and
t.he magnitude of agricultural expenditures.

The third part of the questionnaire pertains to
circunstances of írrigation water management at the farm
lever incruding avairability of irrigation water,
pre-irrigation nays of rife, year of irrigation service,
irrigation conditions in the earry irrigation stage,
continuity of irrigation vater, operation maintenance
condition and expenses required, vater user organization
membership, the significance of the vater userrs
association, and problems or opinions about the current
condition of irrigation at the farm level.

The fourth part deals with financial conditions and
household expenditures, such as non-agricurturar income,
annuar househord expenditures and the avairabirity,
effectiveness and significance of rurar financiar
institutions. The rast part of the questionnaire is
concerned with the transmigration history as werr as vith
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motivation to join the transmigration program and the
individual s adaptat.ion to the program. The questions

associated vith pre-migration information are as folrovs:
source of information, prospects of joining the program,

facilities promised, and decision to participate in the
program. Furthermore, the questions are aimed at
post-mobirization conditions such as actuar conditions of
the facirities as compared to the information they
previousry received, properties at home, communication with
their relatives at home, sociar participation, and

availabirity and conditions of public facirities. Ät the end

of each part, qualitative questions are asked vhich
pertained to probrems, comments, or opinions of the
respondents on each aspect.

During the pretesting stage, the nature of some

questions vere found to be repetÍtive and too complicat.ed

for the respondents to understand. These were then delet.ed

or simplified to meet the respondent, s conditions.
some other import.ant aspects which were originarly

not incruded in the questionnaire were: the status of rand

ownership, means of tife before joining the transmigration
program, effort to rebuird their houses, funds required to
rebuild houses and current house conditions by category.
Those aspect.s were later added to the questionnaire since
they !¡ere considered to be instrunental in determining the
relat.ionship betl¡een effort expended by the settrer and the
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settler's adaptation to the transmigration program.

The survey questionnaire lras transrated and

conducted in Bahasa rndonesia, the official rndonesian

Language. To accommodate a smalr nr¡nber of ilriterate
transmigrants vho did not understand the language, the
survey was conducted through local translators.

supplement.ary data and information related to
transmigration resettlement were obtained from secondary

resources, such as government publications on the
transmigration census, feasibitity reports, engineering

reports, reports on irrigation and agriculturar deveropment,

statisticar reports of the central Bureau of statistics of
rndonesia, and archivar figures, maps and researctr
mat.erials. some quaritative questions were arso asked of
resource persons, to confirm quantitative trends which !¡ere

apparent during the field survey.

5.6 POPULATION SURVEYED

5. 6. 1- GENERÀL

There are several ways of defining ilpopulationil;

hovever, in a statistical sense, the term population
designates the entire unit. to which the survey results are

considered appricabre (I'Ioser and Kalton, lgTT: s3, and

Navavi, 1987 : L4o-1-60, Nachmias J-9BZ: j-go). rn this study,
population refers to alI the transmigration households r¿ho

are resettled and/or assisted futry or partly by the
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Government of rndonesia in an aggregate area especiarly
designated for population reset.trement, and coinciding
within the command area of the irrigation scheme(s) in the
study area. The term target popuration refers to the
popuration for vhich the results are applicabre, and survey
population refers to the population actuarly covered (Moser

and KaTton, 1-977:53, and. Navavi, J-9g7: J-4J-). rn this study,
target population incorporates arl of the transmigrant
househords occupying geographical space r¿ithin the
irrigation scheme boundary, incruding the upland (non

Írrigated) areas where were they referred to. survey
sampTing is timited onry to household unjts rocated in the
particular irrigation areas designated.

Noting the fact that the average characteristic of
the transmigrants does not differ muctr from one place to
another within the st.udy area having impremented under
the smarl rand-holder-- the sample may be ass¡¡ned to
represent the statisticar parameters of the population
t¿ithout invorving a large nunber of data. rn addition, under
the present condition of the study area, taking a rarge
nt¡nber of samples would be very costly, and yet have not any
guarantee of obt.aining a better result.

The author, having worked for many years in
irrigation areas vith transmigrant settrers, selected a

random sample of zs3 households in the study area. The

nt¡nber vas arrived at practical reasons and also by
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considering cost constraints. Noting the practical reasons

mention above, this nr¡nber vas determined r¿ithout testing
its significance by means of quantitative statisticar
procedure. The zs3 households lrere distributed
proportionalry by the irrigation command areas covered by

irrigation sub-section ad.ministrat.ion ( see Appendix s-2 ).

5.6.2 SOME KEY TERMS .â,ND UNITS USED TN SAMPLING DESIGN

The individual household (rumah tangga) is used in
t'he present. study as the principal sampling unit. rn
rndonesia, however, the household or rumah tangga

tradit.ionarly consists of a group of persons vho are riving
together sharing the same riving quarters and their
principal meals. By definition, the househord size may vary
from a singre Índividual to an extended famiry. The rumah

tangga was chosen as the principal sampling unit because the
household is the smarrest key unit that makes the decision
to join or not to join the transmigration resettlement
program or that participates as such in resettlement
activities. The househord also acts as a single decision
making unit in the production of goods and commodities.

The respondents in this survey are the household

heads or Kepara Rumah Tangga as the acknovredged reader of
the unit. rn case of rong-term absence or death of a

household head, a substitute, who maintains the househord on

beharf of the head, vas taken to be the appropriate
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respondent in the study. rn some cases, the widov ( jand.a-ibu

rumah tangga) of a famiry had been functioning as the
househord head, and was therefore considered to be the
appropriate respondent for the study.

rt was decided that the sample irrigation scheme

shourd meet several criteria: (1) it should be an

independent irrigat.ion unit (z) it shourd be settled and

farmed by transmigrant or resettred farmers, (3) the command

area of the singre irrigation scheme should exceed zoo hâ,

which vas the threshold of irrigation size vhich appry to
the water requirement problems ident.ified by the author
through previous working experience in the field, (4) the
scheme should incorporate different stages of population

reset.tlement and irrigation deveropment. These stages shourd

range from old estabrished and stable areas to newry

deveroped areas that are not yet compretery support.ed by the
required irrigation infrastructure, (s) the irrigation
scheme should be designed for lovland ponded paddy fierds
(savah), and (6) the land should never have been curtivated
previously.

The households were chosen vithin the geographic

boundaries of the irrigation scheme, regardless of their
affiliation with any local government.

The administration of an irrigation section usualry
covers a totar irrigation command area of around Ls, ooo to
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35rooo ha, depending upon local condition".'27 SmaII and

mediun irrigation schemes (bet.ween 5oo to 5, ooo ha ) are

usuarry administered together in one irrigation section,
vhile the rarge irrigation schemes (over zorooo ha) are
usualry divided into severar sections. Large irrigation
schemes usually fall under more than one locar government

administration.

5.7 ENGINTTRING RESEARCH ANALYSIS

5.7 . 1. GENERÄL PRTNCTPLE

Field water requirements for newry established
irrigation schemes greatly exceed design requirements that
are based on stabilized conditions. This situation creates
problems in the initiat stages that wirr impede the physicar

development of the syst.em. The rarger the discrepancy
betveen the initial water requirement and the design
capacity, the ronger the time that is required for the
demand to become stabre, and hence, the longer it takes for
the irrigation scheme to reach fulI development.

To analyze this important engineering problem,

information was corrected pertaining to the actuar field

27 > This size has been standardized to a d.egree by theDirectorate of rrrigation, Direct orate Generil- of 't{ater
Resources Development as the proper size of irrigationadministration f or opt imum r¡ater mànagement imprementât ion.rhis standard, hove,er, cannot be appried rigid.ly because ofthe vide diversity of irrigation characterjstics throughoutthe country.
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!¡ater requirements for each stage of the rand deveropment

process. Data lrere obtained from field water distribution
records of irrigation schemes in the study areas. rn
addit.ion, some f ield tests !¡ere undertaken to verify the
quality of the records and to evaruate the distribution
efficiency of irrigation water that prevairs in the areas.

This important information was used to investigate
different methods of scheduling the development so as to
minimize the adverse effects of the high initial vater
demand.

5.1.2 THE TECHNTCÀL ROT^A,TION SYSTEM

It is hypothesized that a step-by-step
imprement.ation approach or technicar rotation system courd
be used to obtain a reasonable compromise between the rarge
water distribut.ion capacity that is needed in the initiat
stages and the time required to complete the land
development process.

The total water distribution capacity is determined
by the general equation as follows:

Qi=eixA

Total demand, [*3./" ]

Unit demand in year (i), ¡n3¡s¡na|
Irrigated area, Iha]

a

qi

À

I{here :
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The merit of the technical rotation system virr be

ilrustrated r¿ith an example that compares it r¿ith the system

of developing the ent.ire area at once (simultaneous

development ) .

Àssr¡ne that. the irrigated area is divided into five
unit "r"a"o28 to be deveroped in rotation, and that the water
consurnption wiII decrease to a stable demand after five
years of irrigati onr'29 then the required for simurtaneous
development in year (i) is given by:

Qi=9i
vhere À.

J

n = t.otal

* (Àf * Az * Àg * A4 * Às + Àn)'

= area to be irrigated in sector j
unit) in hectare

ntunber of sectors being irrigated

[*3/" ] .

( rotation

The water requirement over t.he successive years

vith this deveropment procedure is shown ín Figure s-3.
Wit'h the technical rotation system eact¡ rotational

28 > Irrigat ion rotation f or f Lood.ed. pad.d.y f ield.s, inpractice, may invol-ve several- rotation aieas, but. appryingirrigation rotation to more than five rotation areas-1s-nol
advisabfe because it viri generate probTems for farm reveLvater management.

29 > This is based on an exampre of the land. reclamationexperience during the earry years oî transmigrationimplementation in Lampung, âs d.ocumented. in an unpubLishedreport by Sabikoen, j-966.
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unit wirr receive irrigation water in accordance vith
staggered water derivery schedule. The water reguirement for
the irrigation scheme wilr then increase gradually,
folrowing the increase in irrigated area. Àft.er a fev years

the totar water demand begins to decrease in response to the
decreased field water requirement until it reaches a stable
or normal condition.

To calculate the maximr_¡rn discharge that witl be

required by the irrigation scheme in each particurar year

with this implementation schedule one needs the sequence of
field r¿ater requirements in successive years after the

irrigation has started is needed. The terms in this sequence

virl be designated qk where (k) is the nunber of years the

field has been irrigated or gi, j which indicates the field
requirement of rotation unit (j) in year (i). Equation S-j-

can then be expanded to:

F:..À
/ ''l J

j=1-

The required Capacity in year (i),

= Às prevÍously defined

= The area of rotation unit (i)

(s-2)

[*3/= ]I{here: O . =-l-

ct.'4, J

À.
J
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Àssr,¡rning that one rotation unit is added each year,

9i,j = 9(i-j+r) when (i-j+r.) posirive
e,,Eowhen(i-j+r)=o-1 r J

calculatíon on the basis of this formulae reads to
the vater requirement pattern for step-by-step development

as shown ín Figure 5-3.
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Figure 5-3. Comparative pattern betveen ttre simultaneous

and the step-by-step development principles

It is clear from Figure S-3 that att parts of a nev

irrigation scheme cannot be developed simultaneously on any
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economically rational basis (They can be physically

developed but only at great cost). À gradual or step-by-step

development is needed. Even sor it is still clear that both

the muctr larger than normal demand in the early years and

the delayed start of the irrigation in parts of the project

inherent in the step-by-step method, have important

consequences for the ultimate development of the entire
project under that type of development.

5.7.3 LÀND DEVELOPMENT FOR NEW IRRTGÀTION

To examine the implications of the varying water

demand on the progress of land development a computer

simulation model was used to simulate the process of land

development for different development schedules using

observed data. The impact of the non-technical fact.ors was

analyzed by incorporating into the model a coefficient that
expresses water distribution efficiency and capacity of the

farmer to undertake new Iand development. ft !¡as assr¡ned

that the land area R, in hectares, that would be developed

in a given year, is equal to the quantity of water available

at the field Q, in ^3/=, divided by the rate of vater

required per ha for land development, e, in m37s7na.

The quantity of vater actually available at the

field is equal to the gross quantity available for the

project times the irrigation efficiency, d. The area of land

the farmer can actually developed is equal to the land he
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could develop on the basis of available water times an

empirical achievement coefficient ß. Thus the land area

developed in the first year is given by formula:

d * Qt
(s-3)Rr=ß*-

llhere:

Rt = Land Development in the first year of irrigation

implementation, Iha].
d. = Water distribution efficiency, [= 1-.00]

ß = Empirical coefficient of the farmers' capacity to

undertake land development, [= L.OO]

O- = Installed conveyance capacity, [*3/=]-n
ql = Àctual rate of water requirement

in the first year of irrigation, ¡m3¡s¡na1

Land development in subsequent years can be

calculated in the same l¡ay as follows:
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q1

Rz =f ., +ß*

IRg =L.t*R2+ß *

t" 
* en- (Rr* qz,]

t" 
* en- {(Rr* qs) + (Rz* qz,t]

t-

l" * Qrr-{(Rr* q4 )+(Rz*q3)+(Rs
L

],

q1
],

I
R¿ =l.t*Rz*Rs+ß*

.q, ) Ì]

],
g1

The calculation is repeated until the value of Ri - Ä; i.e.
Ri = (Rr * Rz * R3 * R4 * Rs + *j) = [ ; and

hence the whole irrigation area is completely developed at

ti] years after implementation of the project. This process

leads to the follor¿ing general equation for land development

capacity:
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I i-1

| " * 
oJ._.[ *, * o,r,i_j+r.)

t j=t rl
R. =I ß* . . . (5-4)

t-

With technical rotation
following equation applies:

( step-by-step ) ,

.:r * q
JI (i,i-j+1)

r i-1

) ) 
*,*,

k=L j=t
d * Qn

R ß*(r,i)
.... (s-s)

q1

where *(*rj) = rand

the nunber

other terms

development for rotation area j within
of years the field has been irrigated

= Às defined previously

calculation is

values of R, isI

time taken to get

Using the above equation, the

repeated until the sum of t.he successive

equal to the cultivable command area. The
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to this point the time that is required to transform the

entire area into stable paddy fields.

The magnitudes of d and ß are empirically
determined by using the model to simulat.e actual rates of

development obtained from the field survey and adjusting the

parameters tíII a good fit is obtained. The values of d, and

ß !¡ere then varied to to assess the effect of irrigation
efficiency and any socio-economic improvement on farming

achievement that affect the progress of the development.

5.8 ECONOMIC ANALYSIS FOR ESTIMATING FINANCIAL VALUE

OF IRRIGATION WATER

5.8.1 THE STGNIFICÄNCE OF PROVIDING IRRIGÀTION WATER

Some studies in Indonesia have identified the most

significant problem underlying economic development of rural
regions to be poor irrigation development vhich is closely
associated vith operation and maintenance conditions of the

scheme (DGttIRD-Indonesia, 7985). This observation is evidence

that the water distribution efficiency of most irrigation
schemes in Indonesia is generally stiIl very low (Bogor

Institute of AgricuTture-IPB, 1-972. ). In order to promote

higher water distribution efficiency, the system must be

consistently operated and maintained. In reality, however,

irrigation water has been traditionally provided to farmers

on a free-of-charge basis instead of Ievying irrigation

service charges. On the other hand, if irrigation schemes
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remain inefficient, it is possibte that the irrigation-based
transmigration resettlement program vilr be hampered by the

resettlers who persist in a dependency attitude. rt is,
therefore, very important. to consider the possibility of
enacting irrigation service fees to the water users, at
reast the minimun prerequisite for the undertaking of
sustainable operation and maintenance of the scheme.

5.8.2 FUNDÀMENTAL ÀSSUMPTIONS OF THE ANÀLYSTS

The economic analysis of irrigation exercises in
the present study incorporate a nrmrber of interconnected
factors: (1) the nature of water distribution, (Z) the

construction method of irrigation infra-structure, (3) the

nature of irrigation system ray-outs (4) cropping patterns,
(5) the amount of capitar investment, (6) construction time

schedures, {71 the economic time horizon, (8) the operation
and maintenance costs, (9) irrigatíon efficiencyr (10)

cropping season, (11) agricultural technology, (LZ) crop

production and prices, (13) inflation rates, and (14)

discount rates and other such circunstances. The fundamental

principle that is employed in the analysis is to assume that
the cost of providing irrigation water r¿iII be equal to the

actual sale of the water up to the expiration of the

economic life of the irrigation scheme. Þ30 The magnitude of

30 > The assumption is based on the account that the total
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water distribution is the function of several factors, such

as the cultivable command area [À], season [SSn], cropping

pattern [Cp], cropping intensity [Ci], soil condition [Sc],
and distribution efficiency t€1. This functional

relationship is symbolized by the folloving equation:

o ¡m37yearl [ À, SSn, Cp, Ci, Sc, € ]

In the above equation, the magnitude of cr¡nulative water

consumption (A) is determined in accordance sith the

engineering characteristics of the scheme.

In the successive process, the total construction

costs are calculated by taking into account the engineering

cost estimation analysis previously prescribed for the

project construction requirement. These construction costs

lC] are a function of several factors such as constructíon

method ICm], level of technology demanded IT], type and

dimension of the structures ISt], construction period ICp]

and type of scheme ITs], shich is represented by the

functional relationship as follovs:

cumuLative vater consumption vithin the economic Tife span
of the project is sold on the .basis of the recovery capitaT
costs of the project and/or operation and maintenance of the
scheme.

=f
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c 
tRpl | 

[ cm, r, st cP, rs ]

tRpl Þ31-

Operation and maintenance (O&M) costs of the scheme

vere also calculated from the same source of engineering

cost estimates. This was done by presrmring that the total

O&l'f costs wiIl be adequate to cover the operation and

maintenance of the system for sustaining a moderate

condition of irrigation efficiency. The magnitude of O&M

cost is a function of several factors such as the level of

technology required for implementing a proper operation and

maintenance [Ct], the degree of water management conditions

ICm], type of structures ISt], Iabor [L]/vage rates IW],

materiat IM], size (acreage) of service area IA], vater

distribution methods Ifm], and equipment and facilities

Ifq]. The functional relationship is expressed as follovs:

31- > [Rp ] or " Rupiah" is the
comparative figure, at the time
(Apri7 7997), the exchange rate
at about R7Z,OOO per US Do7Lar.

Indonesian currency, For a
thjs anaTysis Í{as prepared
of the Rupiah vas standing
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Io & M[Rp/year] = 
Ï 

[ ct' c¡n' st' w' L' I'f, À' rrn, Eq I

In the proceeding calculation exercises two

distinct cost components are analyzed; the first is the

recovery of O&M cost., and the second is the recovery of the

total investment costs of the project. The analysis
procedure for estimating irrigation water value is depicted

in Figure 5-4, and a more complete discussion is presented

in Chapter VII.
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5.9 SOCIO-ECONOMIC ANALYSES TO TEST THE HYPOTHESES

5.9.]- GENERÄ,L DESCRIPTION OF THE .ä,NÀLYSTS METHOD

rn this section the anarysis of socio-curturar and

economic aspect.s of transmigration focuses on the capacity
of the transmigrant to adapt to a resettlement scheme.

The data identifying t.he socio-culturar aspects
affecting the resettrers' adaptation r¡ere classified and

analyzed through apptying bot.h quant.itative and quaritative
means. Data grouping and crassification is based on the
socio-economical consequences of transmigration occurrinçt as

a result of moving from an ord known environment to a nev

unknown environment. The grouped and t.he crassified data and

information was analyzed by employing guaritative and

quantitative methods to test the proposed hypotheses.

À nr¡nber of social varues are identified in the
study of popuration reset.tlement. The important factors
according to .â,ppteyard (7973) incrude the forroving: (1) the
need for survival, related to safety, security and health.
(2) the need for comfort/lack of stress, such âs,

spaciousness, cleanlíness and ease of movement, (3)
efficiency, such âs, access to services, recreation,
transport.at ion, convenience, orientat.ion and information.
(4) personar deveropment, such êsr privacy and ident.ity,
territoriar control and education. (5) social deveropment,

such as, equity, social interaction, curturar. expression and
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resource conservation. (6) administration, such âs,

adaptabirity, agency and professional image, and so on

(AppIeyard, 7973 : 76-2L) .

For reset.trement implementat.ion the rand ownership

status is one of the most important factors that can affect
the settlers' adaptation to the scheme. .ä,ccording to smock

(7972:245), it is important to secure land assurance because

it is pointless for a farmer to contemprate permanent

improvement to his rand or even attempt to increase soil
fertirity r¿hen he is not sure if he vill be farming that
piece of land the folloving year.

The capacity of set.tlers to reactr the f rstage of
potential deveropmentfr within the shortest. possíbre

transit.ion time is another indicator of their adapt.ation.

The progress of land development, for instance, is one

aspect that could give indication of settrers' capacity to
adapt to a new l¡ay of life in reset.trement areas. However,

it is not easy to judge from this singte indicator whether

or not settlers have adapted or have ended their transition.
Àccording to oLiver-smith and Hansen (7982:z]o), the turning
point of settlers' adaptation comes when the majority have

regained at reast their former standard of living and degree

of serf sufficiency, and when the conservative stance and

crosed-system are repraced by at reast a pre-relocation
degree of risk taking.

Another indicator stated by Oliver-Smith and Hansen
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(1-982) is that the settlers have adapted to the scheme wfien

the majority of them feel at home in the new habitat, in
termas of both physical and biotic environment. Despit.e the

fact that the ,feering at homerf is considered to be an

rfamorphousfr concept, it stilr can be measured in a nrmrber of
vays, for instance, when the household and the community

rituars have been re-estabrished índicating a symboric

affirmation of their integration within the nev riving
environment and the commtrnity formation. some other symbolic

behaviors may be seen, for instance, in house rebuirding,
house decorations, gardens, house, ownership of animals, and

ot.her customary identities, acquisition of language,

intermarriage, dance and so on.

ft is obvious, hovever, that the scope of this
study cannot cover such a large area of inquiry. Therefore,

onry some of the identifiabre socio-economicar aspects that
affect the resettrers adaptation are considered in the

analysis.

5. 9. 2 REGRESSION ÀNÀLYSIS

The data that were obtained from structured
questions, multivariate analysis were employed to test the

hypotheses pertaining to the relationship betveen

socio-cultural and economic variables.

Àccording to Nachmias and Nachmj as ( 1_9 BZ : 443-446 ) ,

in order to assess the relation betlreen tvo variables vhich
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control the effect of others, reçtression analysis can be

employed. Regression analysis describes the extent of the

linear relationship between the dependent variables and a
nu¡nber of other independent variables.

To develop the regression model, the following
discussion gives some rationale for the selection of

variables that are considered relevant to developing the

regression model for the present analysis. For resettlement

implementation, the progress of land development undertaken

by the settler is one indicator of their ability to farm and

to participate in resettlement activities. It is
hypothesized that some variables are related to the progress

of land development such as household income, category of
migration program, place of origin, the geographic Iocation

of irrigation project, availability of irrigation vater at
the field and the variable relating to land ownership

status. So, thesê variables were used in the regression

analysis.

Given the above principle, the relationship betveen

variables can be expressed in algebraic equation as follows:

LS = ßO + ßrtC + ßrtS + ßano +B*IS * ßSI^À + €

I{here:

LS = proçlress of land ownership status (in %)
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IC = aggregate of household income (in Rupiah)

TS = transmigration status

TS1 = colonization t.ransmigrant

TS2 = general transmigrant

TS3 = Iocal transmigrant

TS4 = spontaneous transmigrant

TS5 = other category

RO = region of origin of the t.ransmigrant

RO1 = transmigrant from West Java

RO2 = transmigrant from Central Java

RO3 = transmigrant from East Java

RO4 = transmigrant from Bati and NTB

ROs = transmigrant from other places in fndonesia
IS = Geographic locat.ion of irrigation scheme

rsl- = irrigation scheme in south suravesi province

IS2 = irrigation scheme in Lampung province

IÄ = Irrigation adequacy at the site
IAL = Irrigation at the fietd is adequate

LAZ = Irrigation at the field is inadequate

ßo = slope

€ = residual

À more comprete procedure of anarysis in terms of
simple descriptive statistics and multivariate statistical
anarysis, âs well as discussion of the resurts are presented

in Chapter-Vffr.
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5.10 INTERDISCIPLINARY ANALYSIS AND PRTSENTATION

The data anarysis is organized in such a way that
the interconnectedness bet.veen engineering and

non-engineering issues vould be maintained at a desirabre
level of equiribrir:rn. From this multi-disciplinary nature of
anarysis, the global object.ives of the study and subsequent

reco¡nmendations and concrusions are formurated. rt is
expect.ed that the presentation of the study formulation
would contribut.e some specific strategies or recommendations

for technicar and socio-economic interventions. These

interventions courd improve development of agricultural rand

through the rrrigation-Based rransmigration program.
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CHÄPTER SIX

EFFECT OF HIGH INITIAL WATER REOUIREMENT ON THE NEW

IRRIGATION DEVELOPMENTS

6.1 INTRODUCTION

Newry broken rand requires up to five times more

irrigation water than that needed vhen irrigation is futly
estabrished. rt is technicarly not desirabre and

economicarry not feasibre to design l¡ater suppry and

distribut.ion system for these transient conditions. The

resurt is that in the earry stages of deveropment water is
in short supply. This slows the development down.

The initial water short.ages have therefore a severe
economic impact on farmers and reduce their abirity to
deverop their l-and and to participate fully in the
activities that are required to make the irrigation
enterprise a success. This in turn has a negative effect on

the irrigation development and on the adaptation of
transmigrants to their nev life.

rt takes farmers many years to overcome these
initiar difficutties. rn fact, in severar instances projects
have failed to reach their furt potential more or less
permanently because of these circ¡¡nstances. ft r¿as estimated
that in 1'989 about sso, ooo ha of irrigabre land in the
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compreted irrigation projects was still undeveloped. with
nev irrigation projects being undertaken in the current
irrigation extension program, the undeveroped acreage is
expected to increase unless the problem of under-achievement

in irrigation can be resolved.

There are, of course, a nr¡nber of factors that
contribute to the disappointing rate at vhich irrigation
objectives are being reached. some curtivabre land is
utilized for urban or industriar development. Lack of data

and poor docr¡nentation of previous experience has ted to
errors in judgment or design. À scarcity of adequately

trained personnel has caused deficiencies in organizat.ion,

managiement and operating skills. poor facitity maintenance

and inexperienced farmers have result.ed in low irrigation
efficiency. rn many instances the impacts of these factors
can be minimized by instituting suitabre poricy changes. The

initiar vater stiortage, however, is a major contributing
factor and the sorution to the problem it creates is not
obvious. For this reason, it is the primary focus of the
study described in this chapter.

6.2 DEVELOPMENT OF A SIMULATION MODEL

The effect of the high initiat water reguirement on

the development is quite complex since it has a technical as

welr as an economic and a h¡¡nan side. For this reason a

computer-based simulation model was developed that portrays
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a typicar irrigation deveropment under current and

historical conditions and that is capabre of projecting the
deveropment into the future. The model is in the first place

usefur for the anarysis of this complex probrem. rn the
second prace, the effect of various factors on the
deveropment can be studied by making suitabre ctranges in the
moder parameters and studying the response. rn third prace,

the model is useful for the search for, and the formuration
of, st.rat.egies that may reduce the negative impact of high
initial vater requirements.

The model contains both technical and non-technical
components. some of the technical components are the intake
capacity, the n¡¡nber and size of the irrigation units in the

command area, t.he water requirement per unit area in the

successive years of development etc. The non-technicar
components are the abirity of the farmer to undertake the

rand development, and the irrigation efficienCy, which

refrects the ability to manage the avairable water

optimally.

The model !¡as constructed to simulat.e the

conditions in two t.ransmigration schemes. one is the Luwu

rrrigat.ion Project in the province of south suravesi, the

other the l{ay Rarem rrrigation project in the province of
Lampung, Southern Stunatra.
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6.2.1. BÄSTC ÀSSU}IPTIONS ^ä,ND BOUNDÀRY CONDITIONS

À study of the underlying concepts and the observed
features of the irrigation development in rndonesia,
suggests that. a model analysis of existing conditions and

future performance requires the specification of a nr¡nber of
basic assunptions and boundary conditions on which the
generalized conclusions are predicated. These assurnptions
and conditions are listed belov.
(1) within the first fev years of a project, the initial
water requirements for the nerr lowrand paddy fields tend to
be much higher than the design capacity of t.he r¿ater

delivery system. The water requirement. vill decrine to
normar rates after the rand has been irrigated for several
consecutive cropping seasons. The magnitude of the actuar
water requirement over time is determined by several
factors, such as, soit conditions, planting season, cropping
patterns, irrigation efficiency, agriculturar practices, and

irrigation methods. To obt.ain data that can be used in the
model, the requirements experienced in the study area !¡ere
used. For example, the vater requirements for the newly
broken agriculturar rands in Lampung province are shovn in
Figure 6-7. These reached a magnitude of s rit.ers per second

per hectare (L/s/h,a) in the first year, and graduatly became

stabilized (t-.41 L/s/na) after five years.>32

32 > The figures in this chart shov an average trend. of the

L95
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To provide supporting evidence for the above

mentioned tendency, the forlowing outcomes have been

recorded from the experience of the irrigation development

in the Lampung province. I{helburg (L93s), in his field
notes, (lùotes of way sekampung rrrigation schemesott) ,.....

irrigation r¡ater requirement in Lampung province developed.by anaTyzing the information from a number differentsources. ivo information about the exact configuration ofirrigation vater requirements of this kind --sã.ch as thatbased on actuar experiment-- vere found. either in the stud.yareas or in the l_iterature.

33 > WehTburg, ïr, i-g35, ,,Notes of the Way Sekampungrrrigation scheme", unpublished report, tranirated lron

rlét

üt

t
u Sf - 141 Us/h*

remÉnt I
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estimated that t.he water requirement for the first year of
land reclamation of lowland paddy fierds to be around three
times the vater requirement. after the land has become

stabrerr. rn the way Tebu irrigation area, and in the cedung
Tataan colonization settlement, the water requirement
figures, recorded by wherburg (193s), were around 3.oo
L/s/bal:u or about 4.23 L/s/}..a, ât the initiar stages of rand
reclamation. They then graduarry decreased to about o.90
L/s/ba}ru or about I-.3 L/s/ha over a period of about l_o

years. For the second and third year of the irrigation
apprication, the requirements vere about z.so and 2.Lo
L/s/bal:u or about 3.s3 and 2.96 r/s/ha respectively, whire
the average water requirement at the normar condition vas at
about 1-.OO L/s/ba}:.u or about L.4L L/s/lna.

rn the way sekampung experience, the centrar
Lampung Pubtic works serviceso34 noted that the r¿ater

requirement at the initiar stage of rand reclamation was at
about 5.oo L/s/ba}:ru or about 't.o6 L/s/t'a. rt took several
years to become completely st.able at a rate of about L.4L
L/s/}:a,

(2) The water requirement analysis in this study only dears
wit.h newry estabrished independent irrigation schemes with a

Dutch to rndonesian by soenarjo soekadis, BrE, 1969.

34 > stated by sabikoen, R. (Former chief of the centrarTampung PubTic work services) in his unpublished report;"Historical Note of rrrigation in Lampung erovince,,, j-g66.
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singre command area of more than 'Ioo hectares. rt was

observed by the author that projects with smarrer command

areas experience different operating conditions so that the
probrems signaled here do not develop to the same degree. rt
was also assr¡ned that the projects simulated by the moder

wourd not have a storage reservoir (see Table 6-J_ vhich
presents the historicar evidence of irrigation d.eveTopment

of some serected schemes in Lampung province and. Tabre 6-2

for the historicar conditions of some serected irrigation
schemes in the South Sufavesi province).

( 3 ) The cult.ivabre irrigation command area is assr¡ned to
have been virgin land that has not been subject to lor¿-rand

paddy cultivation before.

(4) The averaçte peak water requirement under stabre (furly
developed) conditions is estimated to be bet.ween t- to 1.4L

L/s/]na. Þ35 (More specific detairs on the stabre demand were

obtained from a field survey in each study area. )

(5) rt was not possible to conduct a fierd experiment from

which the actual irrigation requirement for nevry broken

rand could be determined since that would take at reast
severar years. The present study is therefore based on

secondary information from local irrigation authorities

35 > Sabikoen, l-966, stated in hjs report thatvater requirement f igure, at the ,,normal,, stage,
Province rias commonly about i_. OO l/s/balrr:u, -or
l/s/ha. (One "bahu', is equivajent to O.T7 ha).

the average
in Lampung
about 7.47

t-98
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which was entered as a variabre in the model. By varying the

magnitude of the field water reguirement in the moder the

sensitivity of the development. to the magnitude of this
parameter can be estimated for given conditions. This may

also determine to vhat extent further information about this
variabre should be collected in the form of actual
experiments.

(6) Àlthough the peak water requirement for a crop witl
occur during the dry season from March to october, the

present analysis r¿irl only take into account the system

water requirements in the main growing season from october

to March. This assunption is justified by the fact that the

average irrigation intensity is onry about L3oz annualry.
onry a few irrigat.ion schemes are equipped with storage

reservoirs that allov additional water distribution during
the dry season.o36 Th" present anarysis is further simplified
by not taking into account varying soir moisture conditions
and the influence of effective rainfarl as parameters that
affect the demand. However, the model does incrude those

aspects implicitly in the ctmrulative water requirement which

is reflected in the amount of water that is applied to farm

36 > For the case of way Rarem, vhich vas taken as the stud.y
area to represent conditions of the vestern part of
rndonesia, a sma77 reservoir has been provid.ed. to stabirize
the vater fructuation during the main cropping season. Thereservoir capacit.y vas not designed for seasonaL controj toprovide adequate vater storage for regulating the vaterdistribuXion suppTy during the dry season.
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land by the irrigation authority.
(7') The rand development. practice for ponded lovrand paddy

fierds is assr¡ned to be the fffulr inundationrf approach with
continuous frow. only a paddy-to-paddy cropping patt.ern is
considered in the analysis, with an average cropping

intensity of about L3oz annually. see chapter-v regarding
this cropping intensity.
(8) since the land holdings in the irrigation schemes are on

average ress than 1. oo ha, it. is assr¡ned that manual labor
and cattle power are used in the new land development.

6.2.2 CURRENT POTICY ÀND TMPLEMENTÀTTON OF TRRIGATTON DESIGN

The hydraulic design capacit.y of the irrigation
conveyance systems in Indonesia is based on the water demand

for stable conditions. This increased water demand in the
first years is recognized in the "frrigation Design

Standardtt (DG'1íRD) lgse : Kp-o3) which is used as a guide. It
provides the folloving instructions.

rr.... fn the nevly developed areas vhere
no savah rice cultivation was practiced before
implementation (first 3-4 years), field vater
requirements viIl be much higher than the
remaining lifetime of the scheme. These l¡ater
requirements can be three to four times higher
than designed for the st.abitized condition. In
such cases the design capacities of the canals
should be based on the ultimat.e water
requirements and the start.-up of the scheme
should be carried out in stages. The irrigated
area l¡ill thus be based on the capacity of the
canal system and will only be expanded after
field water requirements have reduced ....... il

(DG.glRD, " Irrigation Design Standard,,, j,996.
Vol-ume KP-O3 ,English Edition, p. B. )
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À. Consequences of the Current Design Policy
There is good reason for the current design policy

of graduarry expanding the irrigated area rather than

building rarger canals. Providing the except.ionarly large
amount of irrigation water, corresponding to the field
demand characteristics in the initiar years wourd require
very large canals indeed.

The velocities in the canals cannot vary much if
the canar cross-section is to remain stabre r¿ith a viev of
erosion and sediment deposit.ion. Thus a t.hree to five fotd
increase in capacit.y would correspond to roughly the same

increase in the required cross-sect.ional area of the canal.

This would not onry be very expensive, it wourd also lead to
canars that are much too rarge to function properry when trre

flow is reduced to normal requirements.

Àn unfortunate consequence of the current policy is
that the rate of deveropment. of land in new irrigation areas

depends on the fixed amount of irrigation vater that can be

provided by facilities that are designed for long term

production rather than immediate needs. This greatry retards
the proçtress of land development as is demonstrated by

Figure 6-2.

It is evident from Figure 6-2 that the engineering

constraints on the probrem of coping with the variabre
demand for irrigation water prays an important role in
preventing a scheme from achieving its potential, as
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envisaged in the project pranning, within a reasonable

length of time. There are other, non t.echnical, aspect.s

which arso affect the progress of project utirization. when

these are arso taken into account, the slow rate of land

deveropment wilr be even more pronounced. Evidence drawn

from serected projects in the Lampung and south suravesi

irrigation areas crearry demonstrates this as is shown in
Figure 6-3.

High Progress¡ng Trend

Medium Progressing Trend

ow Progreos¡ng Trend
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In the folloving section some alternatives that
retain the concept of the step-by-step approach but vould

increase the capacity to what is required in each yearare

presented.

B. Technical Rotation or Step-by-Step Development

There appears to be merit in the idea of starting
up a nev irrigation scheme by means of technical rotat.ion
stagesr oF by a step-by-step development, in order to

minimize the unwanted consequences of excessive field
demand. However, the required conveyance capacity r¿ith such

an approach is still so high that the determination of the

-l
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tfoptimr:rnrr canal dimensions remain problematic.

ft is important to note that the more the area is
divided into sub-units, to be deveroped in stages, the rower

the magnitude of the required conveyance capacity wirr be,

but the ronger the time vhich is required to develop the

entire area. This tendency can be exprained r¿ith an example:

Àssr¡ne that the irrigation area is divided into
five irrigation sub-units; At, AZ, À3, À¿ and ÀS to be

developed sequenciarly. The design capacit.y of the canars

can nov be expressed as:

Where A(o)

9(n)

À

Hence, for

= Desigin Capacity of the Canal, l^3/=l or [CMS]

= unit Demand, ¡m37s7na1

= frrigation Command Àrea, Iha]

five 5 irrigation sub-units;

9(o) = Q(a)r + a(a)z + a(a)¡ * Q(a)¿ + a(a)s

= 9(rr) * (Àt * Az * À3 * A4 * À5)....... (*3,2.)

The peak irrigation distribution capacity required for
delivery canal (am. ) for a particular year (i) can then

L

calculated;

a

be
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O*, = g*(1,1) Àt

+{o*Ao}"*(n,t) +'

o*u = {91a) * À1} + rn*,r,n, * Àr} + tn*,3,3) * Às} +

o*, = {91¿¡} * {Är * Az * A3 + Àn} + ,n*,u,n, * Às}

o*, = {e1¿¡} * {Àr * A2 * À3 * À4 * As} = Q16¡' ....(*t./=)

or in a sr¡nmarized form as follows:

where q = lfaximr¡n unit Discharge of vater derivery for-*(i,i)
a particurar year (i) with a particular irrigation sub unit
(j), qu3¡"¡nu¡;

= Peak irrigation distribution demand in year i, (*3,2=)
i

o*, = {qm( LrZ) * Àt} + ,o*,rrr, * Àz}

o*3 ='o.,r,a, * ArÌ + tn^rr,rr* ar\ + ro*,a,r, * ÀsÌ

o*n = to*,r,n, * lr) + to*,r,a, * Arì + 
'n*,3,2) 

* AaÌ +
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By using the field water demand derived from the

above equation, the maximr¡n system water demand in each year

of the development process, untir the water requirement is
stabilized, can be determined. Taking the folrowing
empirical values in the calculation:

qm[(Lr2r31415)r1-] = 5'oo L/s/ha;

qm[(L12r3r4,5)rz) = 4'oo L/s/h.a;

qm[(L,2r3r4,5)'gJ 
= 3'oo L/s/}l,a;

e*[ ( Lr2r3,4rs),4f = 2'oo L/s/h.a;

qml 
( !,2 13, 4,5 ) ,5 ] = L' 4L r/s/h,a;

The annual maximr¡n florvs that must be acco¡nmodated by the
canal as on this basis are:

o*,.

o*,

o*a

otn

- -?=1.000*t-0'À[cms];
-?=t-.80o*10-Ä[cms];

-1=Z.4oo*t_oJÀ[cms];
-?=2.80O*10'À[cms];

o*u = 3'o82 * to-3 ^l [cms];

o*a = 2'364 * 1o-3 À [cms];

o*, = L'846 * Lo-3 À [cms];

o*, = l'582 x L0-3 À [cms]; and
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o*r = 1'4Lo * to-3 a [cms];

rt is evident from the above example, that the
technical rotation or the step-by-step approach to
implementation of irrigation projects and vater distribution
capacity for these projects witr give an annuar peak canal
discharge significantly lower than that reguired to bring
arr parts of the project simurtaneousry to furr deveropment.

However, it is also apparent that the discharge capacity is
still too rarge to convey through a canal vith dimensions

based on stabre water requirements. (see chapter-s, Figure
5-3, for the contrast betveen simu-itaneous and step-by-step
concepts of irrígation vat.er allocation).

À crucial issue in the determination of the optimal
design strategy is the trade off betrseen the magnitude of
canar discharge, the nrmrber of irrigation units and the time
arlocated for the compretion of the deveropment (as a target
imposed by irrigation deveropment st.rat.egy). The lever of
these three parameters is very much infruenced not only by

the water constrnption rates (c,n. ), but also by sociar,
I

managerial, and organizationar factors that are related to
the efficiency of irrigation operation and the abirity of
the farmers to undertake the deveropment activities. The

current engineering analysis is intended to assess the
technicar and non-technical aspects that affect the pace of
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land deveropment achievement as illustrated by the above

example.

6.2.3 PÀRÄMETERS EMPLOYED TN THE SIMUL^ã,TION MODEL

The required information about the moder parameters

!¡as obtained f rom the f ield surveys in the l{ay Rarem and

Luvu rrrigation Projects. However, most of the data
concerning the actual field water requirements, irrigation
efficiencyr and water distribution record.s are based onry on

the empirical estimation by the irrigation authorities at
the site. Àt this point in time, the academic and

experimental research has not produced values for vater
requirements that can be used in the fierd. Hence t.he moder

was based on average varues from fietd estimation toget.her
with some limited fierd tests conducted by the author in
order to examine data that seemed anomalous.

The irrigation efficiency at the main systems both
in the Luwu and ín the way Rarem rrrigation schemes is
estimated to be betveen 0.65 to o.8oÞ37, depending upon the
specific site characteristics. rrrigation efficiency at the
tertiary lever, appears to bê, perhaps not unexpectedry,

37 > A conclusion of the stud.y of rpB (Bogor rnstitute ofAgriculture) in the way seputih rrrigation scheme, central
Lampung, vas that the average irrigation efficiency at themain syst.em in the Province vas about zr%, (rpB, tszz¡. ThetechnicaT Note rx of the Luvu project (Generar Aspects ofoEM):p.20 arso mentioned that the average irrigationefficiency for vet "savah" paddy is o,69 çroulaea to o.zos.
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more important than the irrigation efficiency of the main

distribution system. The tertiary efficiency, hovever, is
not taken separately as a parameter in the model.

The tertiary efficiency is very much affected by

the quality of the water measurement devices. À calibrat.ion
vas undertaken by the author with the result that the
measurement devices at the tertiary turnouts were generally
found to be lzs to so% inaccurate vith some tert.iary
turnouts being in error by more than 5o%. This condition
resurts in diversions that are clearly different from the
alrocated values. consideration of this issue is beyond the
scope of this thesis. Hovever, it should be recognized that
it affects the implementation of land reclamation at the
farm lever vhich is rerated to the objectives of the current
study.

with respect to the water requirement for new land,
the average figures for the tuwu project tend to be

significantly lower than the average figrrres for the l{ay

Rarem Project. These variations are attributed to the fact
that the Lur¿u scheme is located in a lowland prain with
greater rainfarl intensity and durations, different soir
characteristics, dept.h to vater tabre and other physicar
characteristics of the rand prior to irrigation. These

characteristics affect the amount of the stored off-season
soil water, the seepage ross, deep percolation, saturation
requirement for land preparation and other causes of water

2Lt



consumption or losses, all of which eventuarry add up to the

çlross (field) water requirement.

The average water requirement of the l{ay Rarem

scheme, arthough higher than the Lur¿u scheme, is lover than
the average requirement of other irrigat.ion schemes in the
Lampung Province. This is attributed to the fact that the
way Rarem scheme is equipped with a storage reservoir vhich,
albeit small, provides some supplementary water.

The sater requirement. parameters and the nr¡nber of
irrigation areas that are used in the simuration model are

as follovs:

À. The Way Rarem Scheme

The l¡ater requirement patterns of the way Rarem

scheme are characterized by the occurrence of high water
consurnpt.ion rates within the first three consecutive years

with the demand becoming tnormalrr in the fourth year of
irrigation. Àccording to the engineering report on the
operation and I'laint.enance of the l{ay Rarem rrrigation
Project., three areas vith distinct sets of demand figures
exist: (1) areas with a high initiar d.emand, (z) areas with
a medirmr initial demand, and ( 3 ) areas wit.h a relativery row

initiar demand. The figures for each set. is as follows:
o High fnitial Demand:

q1ye"r 1) = 4'37 L/s/t:,a;

qlyear z) = 3'43 L/s/ha;
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qlyear 3) = 2'5o L/s/}:a; and

qlyear 4) = 1'56 L/s/}:.a'

o llediurn Initial Demand:

q1ye"t 1) = 4'o4 L/s/r,,a;

q1y"ar 2) = 3'o3 L/s/h.a;

q1y"ar 3) = 2'o7' L/s/h.a; and

qgyear 4) = 1. oo L/s/ha;

o Low Initial Demand:

q1y""t 1-) = 2'62 L/s/ha;
qlyear 2l = 2'49 L/s/ha;
qlyear 3) = 1"47 L/s/l:a;
qlyear 4l = L' 00 I/s/}:a;

B. The Luwu Scheme

For the Luwu scheme, the water requirement patt.erns

are represented by the Lamasi Kanan and the Kalaeana

schemes. Both schemes have approximately the same initiar
water requirement characteristics. The higher initiar vater
requirements occur within the first two years of the
imprementation process. The water consurnption rate in this
case becomes stabre in the third year. The water requirement
pat.tern is as follows:

qlyeart, = 3' oo L/s/t:a;

2L3



qlyear

qlyear
2l

3)

2.OO I/s/f:a; and

L.zs I/s/t:a.

C. Irrigation Operation Units

The operation of the way Rarem rrrigation scheme

with a total command area of zzrz33 ha and an intake
capacity at 22.2 *3/= is impremented through four irrigation
sub-units: (1-) sidomukti with a command area of 4rg4z ha;

(21 Tat'a Karya with a command area of s,73g ha; (3) Margo

Mulyo with a command area of 5r 663 ha; and (4') purung

Kencana sith a command area of 51 9gO ha.

The Lamasi scheme in Luwu vith a command area of
414'13 ha and with an intake capacity of l.s m3¡s is operated
through six sub-units. However, as the size of some units is
disproportionally small compared to the ot.trers, the scheme

is regrouped into three units: (1) pompengan r and pompengan

rr with a t.otal command area of t-r 9os ha; (zl pompengan rrr
and Pompengan rv with a total command area of 1-rggg ha; and

(3) Pompengan v and pompengan vr with a total command area

of 57O ha.

For the same reason the Kalaena Scheme in Luvu,

with a command area of J"zr3gz ha and vith an intake capacity
aof L3.o m'/s was arso regrouped into the forlowing sub

areas: (1) ^Area r with a total command area of 31353 hâ, (z')

Area rr with a t.otal command area of 31369 ha, and (3) Àrea

IIf wit.h a total command area of 51620 ha.
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6.2.4 FÄ,RMER'S CÀPÄCITY TO UNDERTÄKE LÀND DEVELOPMENT

rt vas mentioned in the previous chapter, that one

of the boundary conditions of the current study is the rand
ownership pattern which is characterized by small land
hordings averaging less than L. oo ha. rt vas also mentioned
that rand development had to rely on manual rabor and
rf cattlerr pover.

High initiar r¡ater demand is not the onry factor
that. limits the rate of rand deveropment. The reriance on

manual labor to be provided by individuar farmers also plays
a significant rol-e. Even if the land has easy access to
required irrigation water, the abirity and wirringness of
farmers to perform the development vork is stirt a dominant
factor in determining the failure or success of the project.
To incorporate quantitativery the farmer, s capacity to
undertake new tand development an empirical coefficient beta

lßl varying between o and l- was introduced to the moder.

Änother important factor for the development is the
water distribution efficiency. rt is expressed by means of a

coefficient denoted by alpha tal which arso varies betr¿een o

and 1-. The idea, as outlined in chapter-v (Equat ion s-3
through Equation s-s, ) was proposed on the basis of the
notion that the capacity of both the farmer, as the subject,
and the irrigat.ion scheme, as the object, vilr never achieve
L00% if they are continuously constrained by a nr¡nber of
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undesirable environmental circunstances.

The magnitude of distribution efficiency tal is
det.ermined by the care given to operation and maintenance,

as welr as the soundness of t.he engineering design and the
quality and performance of the structures. The greater the
magnitude of irrigat.ion efficiency Iø] the more successfur
the performance witl bê, and correspondingry the less likery
t.hat part of the project viII be abandoned.

similarly, t.he more capabre the f armer is in
undertaking rand development, the greater the rate of land
development achieved. However, the capability of farmers to
undertake acceleration of land utirization is determined by

a nr¡nber of factors, such as skitr, motivation, financial
avairability, experience, traditionar practices, and

agriculturar equipment which are hard to articulate in
precise terms. The impacts these factors have in det.ermining
the farmer's capacity are put together at an empirical
coef f icient t,3 ] which is incorporated in the moder the
varue of ß is determined triar and error using historicar
data.

6.2.5 CONCEPT OF THE SrMULÀTION MODEL

The moder in the present study is designed to
assess the capacity of an irrigation scheme to achieve its
objectives by imputing the existing combination of
variabres. By changing the physical parameters and mode of
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operation the simulation moder can also be used to
ffoptimizerr the achievement of an irrigation project in terms
of time required for furl development. This can be done for
the purpose of nev deveropment. projects or to assess and

possibly modify existing ones.

The moder itserf consists of a computer proçJram

that is derived from Equat ions s-3 through Equat ion s-s in
chapter v. The computer program calculates the rate of rand

reclamation development of an irrigation scheme over a

period of l-oo consecutive years. see the generar fLot¡chart
of anaTysis procedure presented in Figure 6-4 for a

description of hov the moder operates. From the flovchart,
it can be seen that the program is initiated by inputting of
the nine parameters: (1) arpha Ic¿] or irrigation efficiency,
(2) beta tß] or empiricar coefficient for farmers,
readiness, (3) totar irrigable area in the command area [À],
(4) nrmrber of iriigation sub units, (5) nr¡nber of stages of
vater requirement units, (6) percentage of area covered by

irrigation sub-units, (71 actuar water requirement units in
each incremental stage [e*,rrJ, (8) nunber of variations of
intake capacities (design capacity) within the first few

years of irrigation services, and (9) design intake capacity
in each stage [An(i)].

Tr¿o kinds of output are obtained from the model.

The first output is the rand development achievement in the

simultaneous irrigation approach, white the second is the
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Ftgure 6-4 cExuER.àL FT,ovgcrrAB'T oF TlrE MODEL Te DETERMINE
ACTT]ê.L IITILTZATTON oF A FRoJEc'f AIIEA TTH TTTvæ

INPUT t Alpha
Beta
A (total)
# of Region
# of Unit Reguirement, qm
"/"-tage area of each region
gn(i)
# variation of Qn
Qn(i)

Alpha x Qn (f )
Æofi) = Beta x

Do i =2t 2OO

Do i = l, ¡-l

Sumrq = Sumrq + RO(j) x Qr(FÞ1)

I Atpha
RO(ir=geta x[--------

t

x Qn(i, x IOOO - sumrq

Allocation of the
Cultivable Area

into Each Region

Write
Result of
Method 2

Sumrq
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land development achievement under the step-by-step
(technical rotation) approach. A more complete description
of the model is given in the frowchart of calcuration
procedures that presented in Appendix 6-1-, 6-2, and 6-3, and

the computer program as listed ín Append.ix 6-4.

6.3 RESULT OF THE ANALYSIS FOR CONVENTIONAL METHOD

6. 3. 1 THE WÄY RÀ,REM IRRIGÀTION SCHEME

rn investigating the way Rarem project, three
categories of water requirement configuration were used: (1)

a high initiat requirement, (z) a mediun requirement, and

(3) a lov requirement. The d. and ß parameters were

considered through application of a range of possible values
for them from the highest irrigation efficiency (unlikery to
occur) to the lowest obvious conditions. The sensitivity
anarysis reveared that the value of d (irrigation
efficiency) is much more significant. than the varue of ß

(the abirity of the farmer to undertake rand development) in
terms of the effect on the achievement. This implies that it
is very import.ant to maintain the highest possibre level of
irrigation efficiency if the objectives of the irrigation
project are to be achieved.

The result of the analysis for the lor¿ revel of
water requirement in the way Rarem scheme indicates that the
average land development progress wirr be about gs% (at d. =
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o.87 and ß = o.72)Þ38 vithin zs years of irrigation
imprementation. Ät the same level of water requirement, the
land development progress for high and moderatery row

irrigation ef f iciency witl is g94 (at d. = t_. OO; B = J-. OO );
and 75r" (at d. = 0.75t ß = O.85) within ZS years of
implementat.ion (Figure 6-s gives detaits of the resu].ts for
a range of values of d. and ß). However, wit.h t.his level of
!¡ater requirement, it is possible that the development vill
reach only 55% in zs years if the irrigation efficiency (a)
is only around 0.50, which is not unconmon for poorry
maintained irrigation schemes.

Àt the mediwn rever of water requirement, the
average rand reclamation progress of the way Rarem scheme

was 82r" (at d = O.87; ß = O.'IZ) in the ZS years time span.

The high and low trends of land deveropment at the same

rever of water requirement result in gs% (at d. = 1_. oo; ß

=1.O0), and '12% (at d. = O.7S; B = O.85) Iand development
proçJress respectively (as shovn in Figure 6_6).

À't a high level of water requirement, the averagie

rand reclamation progress results in devetopment of only 54%

38 > This combination of varues vas d.etermined. on the basisthat it represents the most rikely trend. of the way Rarem
scheme at its furt. deveropment conãition. This is comparabreto t\" average varue of Arpha (a) for irrigation in LampungProvince at 77% (rpB, Tgrz), and for the Luvu scheme at l7oz(TechnicaT Note rx). Hovever, if the scheme js nox properrymaintained, the vaLue of Arpha (a) vouLd. àecreasêsignif icantTy and the val-ue of Beta '(ß 

) r¿ourd. then alsodecrease fo7Lov.
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(at d = o. s7; ß = o.7z) after zs years of irrigation
implementation. rn this category, the higher revel of 64e.

progress wirl only be achieved when d = L. oo and ß = L,

vhile onry 48e" progress will be obtained after zs years with
values of ¿ = o.7s and B = o.Z5 (Figure 6-T shot¡s the val_ues
of Tand recTamation progress for this case of high t¡ater
requirement ).

From the anaryses of arr of the three vater
requirement categories, it can be seen that the rand
development progress tends to become stagnant at any point
beyond 25 years. Às shown in Figure 6-g, vhatever the
proçfress of rand deveropment up to the 25th year, it will
remain so (or otherr+ise onry increase very slovly) for the
remaining rife of the scheme. À more detailed description of
the resurts are presented in Append.ix 6-s (Ànarysis of
Results of Land Development rrend i.n the way Rarem scheme

for a nunber of combinations of c¿ and B).

6.3.2 The Luvu frrigation Schemes

The model for the Luwu rrrigation project. is
represented by the Lamasi scheme in the souttrern part, vhile
the Karaena scheme represents the northern part of the Luwu

plain. using these representative sampres, the resurts from
the Luwu scheme are quite similar to those of the way Rarem

scheme. The only difference between the tvo sets of resurts
ries in the magnitude of land development progress for each
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given condit.ion. The overalr generar trends demonstrated by

the Luwu moder suggest. that the deveropment proçJress of the
Way Rarem Scheme tends t.o be slower.

The results of the analysis for the Lamasi scheme

indicate that the futl land development at current ttaverager

physical characteristics wilr be achieved at 1oo% (at d =

0.87 and ß = o.7z) within around 20 years of irrigation
imprementation. For the high trend of rand utirization and

high irrigation ef f iciency, the j-oo% rand reclamat.ion
proçfress will occur r¡ithin 5 years (at d = 1. oo and ß =

l-. oo ), vhile at the low trend of rand utirization and

irrigation efficiency, the progress rvirr be about 67ro of
land development (vith o( = O.50 and ß = O.60) within Zs

years . These resui.ts are suÍtmarized in Figure 6-9.

From the results of the Kalaena Scheme, it is
apparent that the general deveropment tendency is slover,
unrike the Lamasi scheme, reflecting the less developed

nature of the region. The average progress of rand

development of the Kalaena scheme is about. 73.z (at o(. = o.B7

and ß = o.72 ) wit.hin zs years The high trend of rand

development results in 84"4 development (at d. = j-.oo and ß =

l-.oo), vhile the rower trend resurts in 63% deveropment (at
d = o.75 and B = o.Bs) within zs years of imprementation of
the irrigation and for any point beyond. These resurts are

shovn in Figure 6-70 vith a more detaired suilrmary of the
Luvu case presented in Appendix 6-6.
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These outcomes indicate that the Karaena scheme

needs more time to deverop relative to the Lamasi scheme.

However, the achievement of the Karaena scheme is stirt
fairry high in comparison vith the deveropment

characteristics of the way Rarem scheme, though the
development patterns are almost similar vith each otrrer.
Both schemes have significantly high rates of achievement at
the beginning of the project. imprementation and graduarly
become very srors or even stagnant before fulr development is
achieved.

6.4 USI OF THE MODTL FOR THE ANALYSIS OF STEP-BY STEP AND

SIMULTANEOUS IRRIGATION CONCEPTS

6.4.1 MODEL PROCEDURES

rn the previous section the model was utirized to
simurate t.he deveropment that ¡sourd result from adhering the
policy reconmended by the irrigation design standard of the
Department of Public l{orks. rt wilt be recarred that this
standard prescribes t.hat the distribut.ion be designed for
stable conditions and that the start-up of the scrreme should
be carried out in stages.(step-by-step or technicar rotat.ion
principre) by ut.itizing existing capacity of the canar

system to its maximr:¡n lever at any time. Two alternative
imprementation systems were investigated and are described
in this section. rn the first alternative the development of
the irrigation system is conducted with the simultaneous

226



deveropment concept, but the design capacity of the canat is
increased to meet the total water demand that wirr be

required under these conditions. rn the second alternative
the implementation is carried out through a t.echnicar
rotation (step-by-step) system, but here arso the design
capacity of t.he distribution system is made sufficient. to
meet the water demand in any stage of the development.

For the first arternative the determination is
straight forr¿ard as it only involves murt.iplying the initial
water requirement per ha vith the acreage of agricurtural
rand that is going to be developed. The determination of the
water requirement for the second alternative is based on

Equation 6-7 and Equation 6-2. with a given nunber of sub

units invorved in the technical rotation and with the given
annual waÈer requirement demand of the ne!¡ rand, one can
calculate the required capacity of the canal system for each
year from t.he initiar stage of irrigation imprementat.ion up

to the point of stabilization. The system must then be

designed for the maximun capacity that is required.
The canal capacities resurting from the above

calculat.ions are then incorporated in the model r¿ith the
other parameters that were previously emproyed in the
computer program to calculate the rate of rand development

for each arternat.ive. The ratter carcuration procedure is
exactly the same as the one described in the previous
section, onry the parameters used in the moder are
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different.

4.2 RESULT OF ÀN.ä,LYSrS

The Way Rarem frrigation Scheme

Äs in the previous anarysis, the water requirement
of the two arternatives for the way Rarem project is based
on three initiar demand categories: lov, medirmr and high
initiar demand. (way Rarem project, oEr"Í Report, 7984). These

varues determine the canal capacities of the way Rarem for
t'he t.r¿o alternatives. Figure 6-17 shovs the resurts. From

this figure it is apparent, not unexpectedry, t.hat the
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required intake capacity for simurtaneous deveropment is
much greater than that for the step-by-step system. The peak
intake capacity associated vith the step-by step method arso
occurs several years later than for the simultaneous
development.

Figure 6-i-J- clearly demonstrates that the
application of t.he simultaneous development concept is not.
impossibre, but that the required capacity of the canar
systems for the first few years is quite unrearistic. The

maximt¡rn capacity of the main intake f or the simurtaneous
vater distribution syst.em is about sz m3¡s or about 43syo of
the stabre design capacity for the high initial d,emand., 4o4z
of the stable design capacity for the medi'rn initial demand,

and about zsz% of the stabre design capacity for the row
demand. rn addition, even if the infrastructure and the
vater were' adequate to meet the peak demand, t.he

smarr-farmers do not have the capacity to undertake
simultaneous rand development. Therefore, the implement.at.ion
of a simurtaneous irrigation development concept is not
advisable.

Ànalysis of t.he t.echnical rotation ( step_by_step )

development method arso shows the need for a greater intake
capacity for the first fev years of irrigation. However, the
maximr¡n required canal capacity is not as extreme as for the
simurtaneous case. The imprementation time, however, is
longer (7 years), compared to 4 years for simultaneous
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deveropment. The peak capacity for a high initiar demand is
3o4'" of the stable design capacity, 260% for a mediun

initiar demand, and about Lg3r, for the row demand as shovn

in Figure 6-J-i- ). More f igures about intake capacit.ies of the
way Rarem projects from the resulting anarysis are presented
ín Table 6-3.

These figures demonstrate that the canar system
capacity and dimension would need to be increased by a

factor of tr¿o to three for the first three years if the
system is expected to serve the command area simurtaneousry.
rt may arso be desirabre, for hydrauric or other
consideration, to rescare the channer to meet only normal
conditions after three years. However, such a step vourd
have a huge financial consequences and wourd go far beyond

the normal reguirements of constructing an irrigat.ion scheme

on a conventional basis.

The difference in long term deveropment achievement
betveen the step-by-step method and the conventional
approach is obvious when their deveropment diagrams are
compared in Figure 6-1-2. This figure shovs that the
step-by-step concept resurts in a more rapid development in
the first 10 years as compared to the conventionar approach.
However, after 25 years the difference disappears.

rt is necessary to conduct a judicious optimization
study that will identify the best compromise between a more

rapid development and a rower cost of the distribution
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system. For the time being, however, as long as the basic
problems are not resolved, the step-by-step development

concept is advocated for new irrigation projects. Future
irrigation projects especiatly those that are supporting
resettlement programs, shourd carefurry consider the minim¡¡n

time span required to deverop the irrigation project. The

resettrement program should adjust to this time span in
setting the time schedule for resettlement.

More studies are required to deal more effectively
with the problem of high initiar water demand and to find
sorutions to the problems for future irrigation projects.
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B. The Luwu frrigation Schemes

rt !¡as ment.ioned before that. the Luwu project has

tvo sub-divisions that differ in their initial water demand:

the Lamasi sub-project and the Kalaena sub-project. The

Lamasi sub-project requires a maximr¡n dist.ribution capacity
of L3o%, and 180% of the st.able design capacit.y r¿ith the
step-by-step and simurtaneous methods respectivery. À

discharge of 1.3 times the design capacity can be

accommodated by raising the canal dykes somewhat and by

arloving a smaller free board than is normally required.
while this violates standard engineering practice, it can be

torerated for the rimited ntunber of years for vhich the
excess capacity is needed.

fn the case of the Kalaena Scheme, maximr¡n

capacities are about 21,5% (in the third year), and 286% (in
the first year) of the stable design capacity for the
step-by-step and simurtaneous method respectivery. Figure
6-73 shows the requirements for both sub-projects. Tabje 6-4

presents the differences betveen the required capacities of
the Lamasi and the Kalaena sub-projects of the Luwu

frrigation Project in more detail.
It can be seen that. from Figure 6-j_3 and Table 6-4

that the rand deveropment. levels are much lover than the
corresponding average figures of t.he way Rarem scheme, where

the required frow capacity for either the simultaneous and
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step-by-step development procedure is much too high to
accommodate within the existing canal dimensions.

similar to the case of way Rarem, the difference in
long term development achievement betveen the step-by-step
method and the conventional approach is arso obvious for the
Luwr¡ scheme vhen their development diagrams are compared as

in Figure 6-74. This figure shor¿s that the
step-by-step concept also results in a more rapid
development in the first l-o years as compared to the
conventíonal approach. However, after zs years the
difference disappears or becomes reratively smalr.
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Figtre 6-14 COMPARISON OF SIMIjL'TANEOUS AND STrp-By-sTrp
IRBIGATTON CONCEPTS ON THE LUVFU PBOJECT
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The size of the irrigation command area is an
important factor in dealing vith the high water requirement.
This can be seen from the fact that the Lamasi scheme has a
lower ratio between peak capacity and rong term capacity
than the Kalaena schemes. The tr¿o differ primarily in area.
The Karaena scheme has a com¡nand. area of Lzr3g3 ha, whire
the Lamasi scheme onry has 41474 ha. Àrt other aspects are
similar or almost similar.

This scare effect vas arso noted in other
irrigation developments studied by the author. Examination
of past records of irrigation deveropment shows that probrem
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associated with the Iarge initial water demand are only

apparent. in schemes with a command area of 700 ha or more.

Àpparently, with fev exceptions, the larger the size of the

com¡nand area of a single scheme, the more serious the

problems of nelr land development. fn part this may be

explained by the fact that smaller canals are more often
over-designed than large canals. In addition, there is
relatively greater reserve capacities in the free board

provided in the small channels than in the large channels.

Ànother factor, however, may be that there is a

certain size of irrigation command area vhich is
sufficiently large to serve the irrigation requirements but

still small enough to be efficiently manageable. These

factors shourd be taken into account in determining the size

of a single irrigation scheme, especially, in relation to
the question of what size of single irrigation command area

vould best meet the objectives of efficient management?fr The

answer to this question, which is beyond the scope of the

present. study, is a fertile area for future research.

6.5 GENTRAL CONCLUSIONS

The simulat.ion of a nr¡nber of conditions by means

of the model, leads to the following general conclusions:

(1) With the current design conditions and current practice

of operation and maintenance in the newly developed

irrigation schemes, it is tikely that irrigation development
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vill achieve on average only 80% of the target vithin zs

years. À high rate of land development, would result. in a

stightly more larger achievement, about gS%, while with a

lov rate of rand deveropment, an achievement lever of about

604 v¡ithin 25 years is not unusuar. rt is likery that for
these conditions most irrigat.ion schemes viII never achieve

1-oo? of the targeted area, even r¡ithin a time span of 1oo

years. This finding is corroborated by the current
experience with newly developed agriculturar rand for
low-Iand paddy fields in fndonesia.

(21 Land deveropment normarry levers off after about zs

years. No matter what lever of development is achieved to
this point, no further or only very minor progress wilt
occur throughout the remaining life of the project.
(3) The irrigation efficiency is one of the most important
parameters in determining the failure or success of an

irrigat.ion scheme as shown by a sensitivity test concerned,

vith the rate of land development. fndeed, a minor

improvement in the magnitude of the irrigation efficiency
vilr bring about a substantial improvement in the rate of
deveropment. Therefore, it is vitarly important to maint.ain

a high level of irrigation efficiency if the scheme is to be

successful in meeting its objectives.
(4) The farmer's ability to undertake rand deveropment, as

expressed in the coefficient. ß is arso considered a key

factor. rt does not, hovever, have the same impact on land
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development as the magnitude of the irrigat.ion efficiency.
This implies that. rand deveropment. progress is primariry
governed by water avairability. However, it is also obvious
that there will be no proçfress if farmers do not undertake
the work required for the development. rn other vords, land
deveropment wirl proceed continuously as long as vater is
readily availabre. rt wirt not achieve the target, even with
high farmer participation, if the irrigation efficiency is
Ior¿.

(5) Äccereration of the development process by implement.ing

simurtaneous irrigation, atthough technically possible, is
highry unrearistic, not only because of constraints on the
water supply, but also because of prohibitive cost of the
distribution system.

(6) Practicing technicar rotation or step-by-step
development produces the same development as the
simultaneous method. Hor¿ever, the required capacity of the
distribution system is not so extreme as for the
simurtaneous method. The trade-off, however, is that the
implementation time is considerably longer.
(7) compared with the conventional approach, the
step-by-step concept produces a greater deveropment in the
first L0 years of irrigation imprementation; hovever, after
25 years the pat.tern of deveropment becomes simirar.
Therefore t.here is a need for more study to determine
optimurn structural dimensions r¿ithin the constraints imposed
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by t.he avairabre resources. This is a topic which is beyond

the scope of this study.

(8) The current experience in irrigation deveropment

indicates that, vith fev exceptions, t.he rarger the size of
the singre command area (beyond a threshord. of Tooha), the
more serious the development. problems become. There seems to
be a certain size of command area for which the scheme is
sufficientry rarge to serve the irrigation requirements but
stirl smalr enough to be efficientry manageable. The

question is then: I{hat size should be chosen for a single
irrigation command area to attain efficient management so as

to meet the irrigation targets as crosely as possible. The

ansver of this question, vhich is beyond the scope of the
present study, is also open for future research.
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CHÀPTER SEVEN

ANALYSIS FOR ESTIMATING THE VALUE OF IRRIGATION WATER
FOR IRANSMIGRANT FARMERS

7.1 INTRODUCTION

This chapter discusses the economic rerationship
between the irrigat.ion projects and t.he transmigrant farmer.
This incrudes: the value of irrigation rvater for smarr rand
holders; a financiar analysis for estimating irrigation
r¿ater cost; the accept.ed methods and policies of charging
for water; an anarysis of the farmerrs abirity t.o pay the
cost of irrigation water; and the prospect.s of actually
charging the smarr horder transmigrant for water. The

estimate was based on a financial anarysis of the economic
components of the engineering project. rt is not a complete
economic anarysis and does not consider the opporttrnity cost
of the resources used in the project investment..

The financial analysis assumes that the individuar
farmers are capable of contributing part of their earnings
to recover the costs of providing irrigation vater, at least
to the point that operation and maintenance costs of the
project are covered. rn that way the irrigation project can

become a self-sustaining operation.

since a fairry extensive area is covered by this
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study' the anarysis concentrates on the suppry side (ie.,
cost) of the project. The figures used in the anarysis were
mainry obtained from a study of current irrigation practice
in the study areas: (1) the l{ay Rarem scheme in Lampung

Province, (z) the Karaena scheme in the Luvu rrrigation
Project, and (3) the Lamasi scheme arso in the Luvu
frrigation project, South Sula¡sesi province.

The study provides a comparative anarysis in an
at'tempt to understand the consequences of charging smarl
land-holder transmigrants for water services.

7.2 OUTLINE OF THE ANALYSIS METHOD

7.2.I THE GENERÀL TSSUE OF ECONO}TC VÀLUÀTrON ÄND PROJECT

fNVESTI'íENT ÀNÀLySfS

Ä. General principte of Economic Änalysis
Generar economic theory hotds that society is

concerned about efficient resource use extracting the
greatest totar product (income) from avairabre resources. rn
the pursuit of this goar, theoreticar economic anarysis
ignores alr institutionar constraints and visualizes an
economy with no ownership rights to resources, no
under-utirization of resources, no constraints on free trade
of resources and product, no int.erests that are abre to
restrict output and increase price because of a naturar
monopoly, and no government interference except to ensure a

competitive economy vith freedom of choice and a comprete

242



internalizing of alr externar project costs and benefits.
Hovever, these conditions pertain to a fictit.ious economy

which does not exist. rn rearity no actuar project is ever
evaruated assrmring that. atl these conditions prevaír.

À rigorous approach to an economic anarysis of
agricultural projects r¿ould be to start from where the
economy current.ry is and to conceptuarize vhat. the
conditions sould be Íf the major restrictions to efficient
resource use l¡ere removed. what would the effect on

agricurture be if arr taxes, subsidies, and price supports
were removed? what vourd import. prices be if atl import
controls vere removed. rf there are under utirized
resources, what are the opport.unity costs of emptoying

additional units of those unused resources? once these
preriminary questions are answered one courd begin to
determine what the incrementar net benefit of a project
would be if all external costs and benefits were included in
the analysis.

Conceptualization, however, is not enough. The

results of the removal of the restrictions on the free
market system must be estimated and interpreted in terms of
quantitative changes in project inpuÈ and output prices and

quantitative changes in the incremental net benefit. To do

this and to complete an economic anarysis, one must anaryze

the project within a general equilibriurn model so as to
evaluat'e the ultimate full effects of removing institutional
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constraints such as price support and price subsidies.
À complete economic analysis, hovever, is far

beyond the scope of this study and wourd have rittre
practical value for the purpose of t.his study, which is to
suggest policy changes that vourd lead to greater success in
fut'ure transmigration schemes. The anarysis is therefore
Iimited to a project Investment Ànalysis.

B. Project rnvestment Anarysis for Àgricurturar project.s
project. investment anarysis in agricurturar

development. projects has advanced significantry during the
rast decades. The poricy objectives are not rimited to
choosing the project. that maximizes economic growth; but may

arso favor projects that can create income re-distribution
and consumer benefits.

rn principle, project investment anarysis proceeds
by imputing an opportunity cost and return to alr resources
that' are used in a development project. rnvestment criteria
such as benefit cost ratio, internal rate of return and net
present. vorth, are then used to select the best alternative
among the projects which meet t.he poticy objectives of
maximizing income growth, social verr being, or returns to
capital.

The opportunity cost of a resource use in a

particular project is defined as ,,the vaJ-ue it courd command.

if it' vere used for the best avairabre ar-ternative (Baum and.
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Torbert, in Tveeten, L9g9:z4o). Thus the basic principle is
that the varue of any product (expressed as the market price
or as tfie willingness-to-pay by the consurner ) shourd be
equal to marginal cost (t.he opportunity cost of the forgone
output from the use of the resource) of producing the last
unit sold. This can be achieved in a competitive market.

competitive markets, however, do not arways exist.
Many infrastructure projects, such as irrigation services
are best handred as a pubric utitity, r¿hich acts as a

non-profit firm, because such projects operate as a naturar
monopory. rf reft to the market, consumers could be forced
to pay more than the marginal cost of providing the good or
service through controlting output and increasing price.

Àn economic analysis of the irrigation projects
associated with transmigration is also hampered by t.he fact.
t'hat the benefits are varied and difficult to evaruate or to
compare in financial terms. Furthermore since, the fact that
the irrigation deveropment is handred by the government
makes it difficult to assign an opportunity cost to the
resources used, e.g. the vater, since there is no real
alternative use.

Other problems vith the economic analysis stem from
set of the farmers who would not

sayr price of water, by modifying
unless forced out of the market.
contribution to measure and hov,

the traditional mind

respond to changes in,
their farming methods,

What project

245



depends on the colrective preference of the society which
may set dif f erent. varues on such things as as stabilit.y,
equality in income dist.ribution, sociar stabirity, personar
freedom and so on. The poricy objectives of sociar stabirity
or income redistribution thus require further crit.eria for
project evaruation. project benefits in these matters are
difficult to evaruate because there is no market for tr¡em.

Às far as tangibre costs are concerned,, the cost of
administering water usage fees is often greater than the
revenue corlected. This is particularry true for the case of
smalr rand holders. Therefore, a proper project investment
analysis is not easy to apply for irrigat.ion that has
non-tradeable inputs and outputs that are difficult to
evaluate and compare in monetary terms.

one reason for the government to intervene in the
agricurtural sector is the belief that int.ervention can
accelerate the rate of income growt.h. rnvestment poricy,
that. is, the provision of public goods, such as
infrastructural development is an example of pubric
sector intervention to stimulate economic activity. This
investment wirr not as a rure be made by the private sector,
because they may be unable to capture the furl benefit from
the investment. rt is also seldom possibre to excrude those
vho do not pay for services created. consuÍiers, therefore,
avoid declaring their willingness to pay for the goods or
services, and a market does not form. For most of these
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pubric sector investments, according to Monke, (7g89) the
public sector has the potential to recover the cost of
intervention through user fees or through taxation of
commodities or the regional population that benefits from
the investment (Monke, J-9g9: 4 ).

7.2.2 ENGTNEERING ECONOMIC CONCEPT USED FOR ESTIMÀTTNG

FINÄNCTÀL VÀLUE OF TRRTGÀTTON WÀTER

rnvestment anarysis for irrigation projects can be
conducted by using tf f inancial analysisrr. f n f inancial
anarysis market prices are used in measuring the project
input and output.. The project is vieved economicarry from
the perspective of direct costs and direct benefits.

Financiar anarysis is that market prices restricts
on timiting sociar values shows how a policy wirr effect the
rand-horder, in the sense that it infruences the cash frov
avairabre for investment. Thus in financial anarysis, the
project is evaluated on the basis of cash frow. Hovever,
cash flow is not always limited to cash transactions. When

measuring the contribution to a deveropment project by smarr
holder resources, probrems arise because many transactions
are not in cash, and not measured in cash but in increases
or decreases in home consunption.

The individuar rand horders are providing the
equity capital and are receiving an incremental net. benefit.
Project inputs are varued at market prices vhich may or may
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not the same as opportunity cost. of the smarr holder. Labor
cost is the nurnber of work days times vage rate and
represents either the cost to the smarr horder if he hires
the rabor or his own opport.unity cost of spending this time
in the project versus spending time in alt.ernatives such as
leisure or off-farm employment.

The present chapter contains an anarysis for
estimating the financiar value of irrigat.ion vater by means
of principres of engineering economics. The anarysis is
mainly based on the suppry side of the project. rt does not
investigate the cost from the demand side of the project as
required by the criteria of economic anarysis. The approach
essentially follovs frprivate profitabilityttÞ39 methods where
a form of cost recovery based on user fees is investigated.
rn order to provide alternative forms of recovery that could
be folloved by the government to revy the water users, a

range between ftfreeff r¿ater and fulIy cost-recovered vater is
investigated. The estimated figures are then compared vith
the present capacity of the farmer to pay based on the
act'uar income earned. f rom t.heir agriculturar rand
allocation.

39 > According to l,Ionke and pearson, J.ggg, ,,the term privaterefers to observed revenues and costs refrecting actua|market prices received. or paid. by the farmers, merchants, orprocessors in the agricultural system,,,
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7.3 COMMON PROBLEMS OF WATER CHARGING

The success of past irrigation-based transmigration
proçJrams varies greatly. some schemes vere successful;
ot'hers were not developed in accordance with schedules
originally envisaged. one of the underrying probrems is the
row vater distribution efficiency of irrigation schemes
(Bogor rnstitute of Agricur-ture-rpB, 1_972; see aiso
technicar note of operation and. I'Iaintenance of the Luvu
Irrigation project: 7O ).

Most newry constructed irrigation facirities are
deteriorating very rapidly. The main systems vhich are
operated and maintained by the government through the
tf rrrigation Àgencyrf suf f er f rom the rack of an adequate
maintenance budget. on the other hand, .he tertiary
irrigat'ion schemes which are to be operated and maintained
by the farmers arso suffer from poor maintenance resurting
in poor distribution efficiency. The farmers tend to expect
that the government bear the responsibitity not. onry of
constructing the irrigation infrastructures but arso of
subsequently operating and maintaining the scheme. rf this
expectation persists, the irrigation-based transmigration
settlement o'ilr rikery continue to be hampered by a
dependency syndrome, and it wirr not achieve
self-sustainable agriculturar deveropment within the
foreseeable future.

Therefore, the Government of
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conduct'ing experiment.ar studies pertaining to the
possibirity of imposing an irrigation water charge to
beneficiaries in order to be abre to at least. cover the
operation and maintenance budget on a serf-supporting basis.
The generar government budget. can then be used to finance
other deveropment sectors. This position raises the
following questions: to vhat extent is the farmer capabre of
paying any form of water charge or water service fees?; hov
much should he pay?; how should the water charge be
appried?; and who virr undertake the colrection of the sater
service fees?

rn an attempt to answer some of these questions,
t'he author undertook a series of anaryses for estimating the
vater varue and compared the resurting anaryses with the
current rever of farm income. Due to the comprexity of the
analyses and the vide range of data correct.ed, the anaryses
in this chapter focused mainry on the average conditions
obtained from fierd data colrected in the study areas.

7.4 THE SALIENT FEATURES OF IRRIGATED AGRICULTURE IN THE

STUDY AREA

The following sections describe
areas together with issues pertaining
circr¡nst.ances of the project.

the relevant study

to the contextual
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7.4.L THE WÀY R.â,REM SCHEME

The way Rarem irrigation-based transmÍgration
resettrement scheme is located in Lampung province, which is
situated in the southern-most end of s¡¡natra rsland.

Based upon information corlected from the fierd
survey, the project features may be s¡-unmarized as forl0ws:
(1) out of t.he zzrooo ha of the irrigation command area, a
total of LzrLo3 ha have been deveroped since tsaaÞ4o; (zl the
average land ownership of the farmer in the scheme is
currentry L.27 ha per household r¿ith mainry paddy rice
pranted, having an annuar cropping intensity of L224; (3)
the averag'e paddy production at this time is 3.72 ton per ha
of unhusked rice for the wet season crop and about 4.oo ton
per ha for the dry season crop; (4) the average size of the
household 6.gL.

7.4.2 THE LUWU SCHEME

The Luwu project area is rocated in the North Lur¿u

prain, which is part of the Kabupaten Luvu in the province
of south surawesi. rt covers a tot.al com¡nand area of about
29,oooha --the Kalaena Right Bank (13r600 ha), Bone-Bone

40 > The f irst - irrigat ion inprementation vas cond.ucted in7984 vith Boz ha of neÍ{ rancl d.evetoped. for p"iay- f ierds.since then, the area has _been graauäiry a"vålopáa into apermanentTy irri_gated paddy tie1a. rn January -7gg2, 
some72' 7o3 ha of paddy f ier-d. vêre d.eveToped, vhich means about55% progress vas achieved. vithin a þerioa "i "igh; years,irr igat i on impl ement at ion.
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(1,48O ha), Kanjiro (1,500 ha), Lamasi (8r6OO ha), Makawa

(2,600 ha) and Tomini (L,ZOO ha).

Ttre Kalaena scheme in the northern part of the Luwu

prain has been selected as the study area to represent the
northern condition of the Luwu project, vhire the Lamasi
scheme, rocated in the southern part of the Luwu prain, has
been selected as a study area representing the southern
conditions of the plain.

The present condition of both study areas in the
Luvu scheme are sunmarized as follovs:

À. The Lamasi Scheme

The Lamasi scheme which is located in the southern
plain of the Luwu project has a currently deveropeil paddy

fietd of 31886 ha out of a total command area of 41473 tra.
on averaçfe, the farmers in t.he scheme own L.27 ha per
househord- The irrigation area has mainry a mono-cropping
pattern of paddy rice with an annuar cropping intensit.y of
L422. The average paddy production at this time is A.za ton
per ha of unhusked rice for the wet season crop and about
4.5o ton per ha for the dry season crop. The average size of
t'he househord f ami ly used to be higher (B . z persons per
household) than the current average of about 6 persons per
household.

252



B. The Kalaena Scheme

The Karaena scheme is rocated in the upper northern
part of t'he Luwu prain, having a currently developed area of
6t375 ha out of a total command area of Lzr3gz tra. Farmers
of the Karaena scheme ovn an average of i-. r-g ha per
househord- Farmers mainry cult.ivate paddy rice vith an
annual cropping intensity of about LgO%.

The average paddy production in the Karaena scheme

is 3.1-5 ton/ha of unhusked rice for the vet season crop and
about 4.ls ton/ha for the dry season. This production is
rower than the average figure of the schemes in the Luwu

prain owing to t.he fact that t.he area has not reached stable
productivity. The average size of the transmigrant farmerrs
family in the Karaena scheme is at s.79 capita per
household, which is lor¿er than in other sctremes.

7.4.3 IRRIGÀTION CtÀSSrFrCÀTrON FOR THE ÀNÀLYSIS

rn rndonesia in generarrand in the study areas in
particular, three irrigation ctassifications that are
commonly recognized: ( 1) t.echnical irrigation, (Z)
semi-technical irrigation, and (3) simple irrigation. rn
t'echnicar irrigation the water supply and distribution is
furry controlred by the government through permanent

structures that are operated and maintained by the
rrrigation Àgency of the Ministry of pubric works. The vater
can be furly rtmeasuredrr and rrregulatedr. semi-technical
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irrigat'ion may have permanent or semi-permanent structures.
rn this irrigation category the water can onry be regurated,
but' not properly measured¡ of it can be measured but cannot
be fully regulated. simple irrigation refers to smal1 scale
irrigation systems with simpre structures and simple
operating procedures r¡hich are mostry operated and
maintained by the farmers themserves. rn this cat.egory,
irrigation vater can neither be furry regurated, nor
properly measured (Directorate of rrrigation r, DGI,IRD,

7e88).

The size of irrigation systems varies from prace to
place within the country, but a rarge project usuarry covers
an area of more than 20r 000 ha, while a medir¡n sized project
may cover an area between 5, ooo to 20, ooo ha. rrrigat.ion
systems that have an area betveen 1, ooo ha and s, ooo ha are
usually categorized as smarr-mediurn, and those less than
L000 ha are categorized as smarr irrigation projects. This
categorization is used in the present chapter in the
development of moders that use related economic engineering
analysis to estimat.e the economic value of irrigation vater.

7.5 METHOD OF TSTIMATING IRRIGATION WATER VALUE

7. 5. 1. GENERÀL

The folloving cost
f tgeneral indicatortt or rryard

the farmers should be charged

recovery analysis presents a

st.icktf for assessing hov much

per unit. vol¡¡ne of irrigation
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water (irrigation water varue) considering the amount of
capital invested in the project. rn this anarysis, a nr¡nber
of conditions were considered, such as (1) the vater
distribution mode invorving continuous, roÈationar or
intermittent flow; (2) the construction methods used as to
stay rerat.e to the capitar costs; (3) the ray-out of the
irrigation system in order to determine the efficiency of
the vater conveyance; (4) crop varieties used in order to
determine the water requirements, the agricurturar inputs
and production; (5) the total amount of capitar invested
including arr investments during the pre-construction stage;
(6) the schedure of construction imprementation and capitaJ_
investment; (7) basic parameters of economic varuation such
as time horizon or economic rife of the project, infration
rates and discount rates, etc.; and (g) operat.ion and
maintenance requirements of the scheme and other rerated
circr¡nstances such as irrigation distribution efficiency,
cropping season, agricurturar technorogy, crop production
and crop price.

Necessary assumptions in the anarysis were based on
the generarized experience of the irrigation devetopment in
the general area of the l{ay Rarem scheme vithin the Lampung

Province, and the Luwu scheme within the southern suravesi
Province.

The anarysis is depicted schematicarly in the chart
in Fi-gure s-6 of chapter-v. This chart shovs that the unit
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cost anarysis is deveroped from three main components: (1)
the magnit'ude of irrigation water consumption, (2) t.he
operation and maintenance costs, and (3) the t.otar capitar
costs. To arrive at a figure for the irrigation vater varue
(to be charged to the farmers) two arternatives main
assumptions are made. First, it is asstuned that the water
value is based on furr or partiar recovery of arr costs,
capital as well as operation and maintenance costs of the
project. sub-arternatives in this main division are recovery
of 2o%' 4o%, 60'"' go% and r-oo% of the furl cost. secondry,
the water varue is based on the recovery of onry the
operation and maintenance costs of the project. This
arternative vas speciarry considered in the anarysis for
three reasons. First, The worrd Bank suggests that for Bank
assisted projects the farmer should pay at reast an
irrigation service fee that covers the operation and
maintenance cost of the project (Duane, p., 7g75: worr_d. Bank
working Paper No. zJ-B). second, this rever of service fee is
standard practice in many irrigation projects all over the
vorld, including North Àmerica, where governments frequentry
provide the entire initial capitar cost of the projects.
Thirdly, the arternat.ive provides the minim¡¡n fee that makes

the projects economicarry serf maintaining thus preventing
them from becoming a permanent drain on the government
budgets.
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7.5.2 PRTNCIPLE OF THE ÀNÀLYSIS

Ass¡¡ning that irrigation r¿ater ( ín terms of capital
and management costs) is actually sold to the consumer, and
bearing in mind that the unit. price is vatid untir the
expiration of the project's economÍc time horizon, and
assurning that at minimr¡n the Net present value (Npv) of
r¿ater suppry wilr be equal to o (zero). The financiar varue
of irrigation water (for the recovery capital and o&M costs)
is calculated by using the following equation:

| "",i,r) 
capital cost * 

"u(i,r) 
o & M cost 

]v^
I Pv(i,r) Water vol¡¡ne rndex ]

l{here: x = Est.imated value of irrigation water, lnp/n3/yearl

"u(t,F)= 
Present Value at a given (i) and (r), Rp.

(i) = project life or time horizon, (year)
(r) = Discount rate, [.r.]

The recovery of o&M cost is carcur.ated separatery
using the folloving equation:

2s'l



"u(i,t)o&MCostx (o&M)

"u(irr) 
water volune rndex

The terms = as defined previously

In later part of this chapter, Section 7_7,
estimat'ed values of irrigat.ion water obt.ained from the above
anarysis are incorporated in the transmigrant farmers,
current income profiles obtained from the field survey for
the purpose of examining their capacity to contribut.e to the
recovery of project costs. The comparison is schematicalry
presented in Figure T-t.

7.5.3 DÀT.À, ÀND PÀRÀMETERS USED TN THE ÀN.A,LYSIS

Àn analysis of the ability of farmers to contribute
to cost recovery of an irrigation project depends on several
important parameters that must be incorporated into the
anarysis. These are: cropping pattern, cropping intensity,
nater distribution efficiency, r¿ater consumption, lever of
t'echnology emproyed for operation and maintenance, operation
and maintenance costs, construct.ion method, type of
structures, construction period, time horizon used for
economic anarysis, discount rates and total construction
costs.

258



Flgure 7- 1 COST RECOVERY AÀiALYSIS

.A.nalysis of
Econornic Vrft¡e

of lriga.tion V[¡-o.ter
@.vJw,)

Irriga.tion
'Wa.ter Value

per Unit Voh¡rne

Irigc.tion Ba.sed
Tra.nrnigrant

Farxners

-âbilit¡r
to t er¡¡

Irriga.tion
T¡?-o.ter Value
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.1 .5.4 THE METHOD OF ÀNÀLYSIS

From a given irrigation scheme configuration, the
required quantity of water is determined using fixed
irrigation design criteria. This quantity is used to
est.imate the amount of water consrmred by a particular
irrigat.ed piece of land for the purpose of estimating the
value of the water.

The total construction cost (capital cost)
associated with the rand was carcurated from available
figures obtained from construction record,s of the project in
the study area, and some comparisons vith irrigation
projects in the vicinity.

The operation and maintenance costs of the scheme

vere calculated from the same data base assuning that these
should cover a lever of operation and maintenance that witr
be adequate in sustaining an optimurn revel of irrigation
distribution ef f iciency.

To distinguish betveen irrigation vater value based

on all costs, including capit.at costs, and the varue based

on recovery of o&M costs only, the anarysis of each is done

separat.ery. .â,nnual o&t'l costs are converted to their present

varue (Pv) using a discount rate (r) and time horizon (i)
that is considered to be appropriat.e for each particular
irrigation scheme.

For calculating the sub-alternatives of cost
recovery strategies, the cost figures are taken at the
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Ievels of 2Or"2 40%, 60% and 80% of full recovery costs

respectively.

This analysis approach is shown in principle in
Figure 5-4. Since each individual irrigation operation wiII
have its o!¡n characteristics, the irrigation water value

will vary in a region. Conclusions with regard to a region

are therefore to a degree only generalizations.

7.5.5 ÀSSUMPTIONS USED TN THE ANALYSIS

Limitations imposed by data collection and scope of

the analysis made it necessary to supplement the available
data and information vith some some assr.unptions.

The principal assurnptions are as follows:
o Cost recovery pertains to all invested capital, including
the costs of feasibitity studies, site investigations,
surveys, design, construction, operation and maintenance of

the primary and secondary irrigation works.

o The costs of constructing and maintaining tertiary
irrigation schemes and land development are not included in
this analysis because these works should be performed by the

beneficiaries themselves through a mutual-aid or rfself-helptl
. >41-

sysEem.

4L > The construction and maintenance of rural faciTities,
such as tertiary irrigation schemes, farm ditches, farm
roads, Iand reclamation and so ofr, are traditionaTTy
conducted by a mutuaT-aid ( seTf -heLp ) system, knovn a.sfrgotong-royongtt, Hoverer, some recent attempts have been
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o The analysis is limit.ed to irrigation schemes with a

cultivabre command area (ccÀ) Iarger than zoo ha because

smalrer figure is usuarly composed of smarr scattered
schemes with different operating characteristics.
o The project life (time horÍzon) is taken to be 30 years.

o the construction time of the project is asstmred to be 3 to
6 years, with fulr crop development reached in 6 to L0 years

--depending upon the the nature and the category of the
pro ject..

o only the lor¡-rand paddy crop is considered in the anarysis
with an average cropping intensity of LAs% per year (the
Lamasi scheme was taken at 1-45% per year, the Kalaena scheme

at L9o% per year, and the Rarem scheme at LZo% per year).
o The average water consrmrption for low-rand paddy is taken
to be LTTOOO ml/lna/crop for vet season paddy and ZL,OOO

m3/lna/crop for dry season paddy. Þ42

o The average irrigation water distribution efficiency in
the study area is about 7Lz (Bogor rnstitute of ^Àgricurture,
rPB, Lg72). However, a higher figure (80%¡o43 vas used in the

made t,o provide assi stance f or constructing part of thetertiary schemes as a prime mover for sLimulating the
subsequent construction by the farmers themselves,

42 > The vater requirement for lov-rand. padd.y varies fromprace to prace in the study area, hovever, a stud.y concrud.es
an average figure of 77,893 m3/ha/crop for r+¡et season pad.dy
and 21,o82m3/ha/crop for dry season (Bogor rnstitute ofAgricurture, L972). The figures in this analysis have been
rounded.
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analysis since it was expected that the schemes vitr have
better water distribution efficiency operation
maintenance conditions improve.

o The discount. rate was varied f rom s t.o 30% r¿ith s4
intervalr. o44

7.6 RESULTS OF ANALYSIS AND DISCUSSIONS

7 . 6. L W.â'TER VÀLUE BÀSED ON FULL COST RECOVERY

The resurts of the anarysis for futry cost recovery
are sr¡nmarized and presented in Tabl_e z-1. ', summary of
estimated value of irrigation vater based on fuLl_ cost
recovery." This tabre rists the est.imated varue of
irrigation water in Inp,/mt] of ten different irrigation
models with six different discount rates. The resurts of the
analysis are presented graphicarry in Figure T-2a. ,,chart
for estimating irrigation vater value based on the
recovery of capitaT and operation E maintenance costs.,,

a

as

¿t > The
to be
hoveTrer,
r¡i77 be

figure of irrigation eff iciency at Boz is consid.eredslightly higher than the und.erlying condition,it is expected that vithin a short |¡nê, the f igurâachieved.

AL > According to some figures given from the existingfeasibiTity studies, d.iscount ratei in the study areas rarybetveen 1-2 and lr%. For comparison, the way Rarem irrigatioiproject vas evaruated. as feasibJ-e at an rRR of J-7.4s%, vhirethe west Rumbia project vas evaluated at an rRR of i_7.62(PRC Engineering Consultant, pp.Viii 32-36 ).
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HTGURE 7-2A,
BASEÐ

130

taf)

110

100

ao

EO

?o

60

õo

40

go

go

1()
4.æs

ESTIMATED VALUE OF
ON THE RECOVERY OF

IRRIGATION .lÃ/ATER

CAPITAL AND
o&M cosTs [RP/M3]

le.ür'l 16.æE go.(XrrË

ECONO}{TC rtsrcornft EûfE (s)
gg.ær

From this chart, one can obtain the estimated value
of irrigation water for a particurar size of irrigation area
in terms of hectares vith a given varue of discount rate.
For exampre, an irrigation scheme with a cult.ivable com¡nand

area betveen 700 and 3s, ooo ha the average range in the
study area at a given discount. rate of rs% wilr have an
estimated varue of irrigation water of about Rp5o/m3 (Figure
7-2a). This means that for a farm hotding of say 1.0 ha of
lovrand paddy at a cropping intensity of L30% the
government, in order to recover the capital and o&M costs,
must levy an irrigation water fee of around

lrrigation CategorY
between 7OO-3S'OOOha;

7OO ha Category

35,000ha CategorY
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Rpl, L43,'Iso/ha/year or about usg56s/h a/year .>46 For the
intermediate varues, the figures can be estimated by
interpolation. rt should be noted that this onry presents
average conditions. rndividual analysis is required for more

exact varues. Figure z-zb and Figure T-2c present the
estimated varue of irrigation r¿ater for r¿et and dry season

paddy on the basis of fulr cost recovery in Rp/na/crop and

in Us$/ha/crop respectively.

.T.6.2 WÀTER VALUE BÀSED ON RECOVERY OF O&M COST ONLY

Estimated varue of irrigation water based on the
recovery of operation and maintenance costs onry is
sr¡nmarized and presented in Table T-2. , ,,Summary of
estimated vaLue of irrigation vater based on xhe recovery of
oEM cost". similar to Table T-1, this tabre also presents
the estimated value of irrigation water in [Rp.,/m.] for ten
different irrigation schemes and six discount rates. The

resurts are presented in different charts to provide a

clearer picture of the analysis. see Figure z-3a for the
general figure of the recovery of o&M costs for different
categories of irrigation scheme; Figure T-3b for the
configuration in terms of water varue in Rp/na/crop; and

46 , The vater varue for rainy season crop is 7s,ooom3 x Rpso:^-R?T?O,9OO.-t and for 30% of the dry .season crop js 3OZ x26'250 m- x Rp50 : Rp565,OOO; totaling at Rpl,lqs,zso orabout us$s6s.oo /ha/year. (The r¡ater d.istribuLion vaLue jscaicurated at Bo% irrigation application efficiency )
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FIGURE 7-2F ESTIMATEÐ VALUE OF IRRIGATIONWATER BASED ON THE RECOVERY OF CAPiiÀi ÁN¡Oo&M cosTs IRP/HAICROP]
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TABLE 7-2 SUMMARY OF THE ESTIMAT-çD-V-4LqE OF IRÍIIGAT!.O]!.!'¡TER FOR SEVERALtRR GAI oN_ s_q¡E \G- MoDEL!. pa feõ óN'ï'ÈF iìEc óVËä VopERATtoN AND MAtruTe¡lauce 
- 

&-s-rs

i ., | ,oo., I o'"å"n i--_____I:::::i:_::i::_:l_::!::_!¡¡¡!¡r_::___ ------------;
I n". | ?[lr. I costs' 

i_______, _______p1::ounr, R¡tc EZ] ____ì__-_____i
, \nÉ, r | _______¡ _______t _______¡ i_:::__l _______t _______i 

"ra**u, I-----i ----_____i ___irrte::t___i __:1___l __::r__i __::3__i -_::r__i __¡:¡_:i __!e- ,--- i ------- | _______ I _________ 
iI r r i r i :._-i-_-----i______l_________it 

l 
7ûo r 21H10-6 ie.oe¡ia-r:aiz-zzs ie.¡..t,'.4?7rz.soa, ...r"irrii;ilrrr2 t looo I ro x 1o-6 I a.oÉ1 i ¿.1¡e i e.eas

3 I 5000
I

I
4 I 7500

¡

f
5 ¡ 10000

I
I

6 I 15000
I
I

? I 20000
I
¡

Ê I 2SOOO
I

I
I I foooo

I

I
10^6 t1.8€r9

I
I

10^6 ¡ 1.A92
I

I
1û'6 I 1.720

I
I

10^6 I 1. ?20
I

I
10-É I 1.550

I
I

10^6 I 1.550
I

I
lcr^6 I 1.51Ë

I

1Cr^É | 1.516

I
I

1-960 I 2.04û
I
I

1.9Ë2 I 2.041
I
I

1.743 I l.ASS
I
I

1.?ef, I 1.e55
I
I

1.6t7 I 1.É?1
I
I

1.60? ¡ 1.É71

I
1.571 I 1.634

t-5i1 I 1.É34
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Figure z-3c for the water varue configuration in
vsg/ha/crop.>47

To give an exampre, a rand hording of 1. o ha with
the same condition of the previous example, should be levied
at about Rp3O,OÙO/ha/year (US$f¿.Btí/t¡a/year) for recovering
operation and maintenance costs of the associated irrigation
scheme. More detaired results of the cost analysis of
irrigation water are presented from Appendix T-ta to
Appendix T-J-f .

.T.6.3 ÀLTERNÀTIVES FOR PÀRTIÀL COST RECOVERY WÀTER VÀLUE

To examine the water varue for partiar cost
recovery, the analysis l¡as based on average figures for arr
the irrigation schemes. percentage intervars were used
ranging betveen t.he two end points of a continurmr, namery
frfree watertf and rrfull cost recoveryrf water value. The

resurt of the anarysis is presented in Tabte T-3a and rabre
7-3b (Estimated varue of irrigat ion vater for severaL cost
recovery aTternatives in Rp/m3 and in Usl,tn3 respectively).
The results are also shown in the simprified charts
presented ín Figure T-4a (estimated. value in Rp/m3) and

:: - 
, The - f igure present s the average J-ever of irr igat ionvater vaTue for the dry ,season paâay crop, for the vetsea.son paddy crop and for the annuar aierage padd.y crops ata cropping intensity of L30% ( 1_ooz of the arei is zuTtivat ed.at the vret sea.son and onTy 3o7" at the dry sea^son d.ue to theunderlying vater constraint ).
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TABLE 7-3A SUh/tutARY OF ESTIMATED VALUE OF tRRtGATtON WATER Fp/M3l

Ho.
T:IìTEGORY OF

c05r
RECOUEEY

RECOUERT' I]F CffPITRL RHC¡

0&ñ ct5l5

RECOUERI' BO7. OF CRPITÊL
ÊHU 0ÉH CD5r5

RECOUERY 602 OF CHPITRL
ÊHn üeH cû5r5

RECOUER'/ {O?J OF CÊPITFL
Rtio ûùtt crlsls

RECOUER? 2O7. OF CÊPITÊL
Rlitr uÊt't crlsls

RECûUERy rlF û&H cûsr

Estin.¡ted U¿1u* of !later tRp.znlJ

0iscount R¡tc [Z]

19. 153 3I.F,2 i 17 .73Ë 6?.226 i Ê9.95'l I 15.92

L5.222 i27.3312.

J.

l.

É.

1 1.492

6.896

3.831

L.171

L2.736

6.3¿{

L. LÊ"

19. 2 16

9.5t{

1.8Ê5

s3. Ê53

lrl . É{{

27.068

13. f{6

1.963

i 34. lËs

¡

19.111 i 2É.8s{

71.9Ë5 ii2.728
I

5{.393 I É5.s13

36.â03 I t6.6{9
I

1S.01 i 23.183
¡

I

2.0{l i 2.133

ùÊrE60R? 0F
c05l

RECOUERY

TABLE 7-38 SUl./fivlARY OF ESTIMATED VALUE OF IRRIGATION WATER IUS$/M3I
i----------

H,¡.
_______!:lï::::_T:ï:_::_!::::_:y::1:1_______ :

Discount Ratn EZI :

5z

t.

2.

3.

5.

É.

FECOUERY DF C¡IPITFL RHÛ
oeH cosÏS

RECTUER'/ Atr.¿. OF CÊPITÊL
RHû ú&H Cû5r5

RECOI/ER? 60?¿ OF CRPITÊL
ÊHD ú&t't c05I5

RECOUERY {O?J OF CHPITHL
RHD 0eH Cû5r5

RECOUERY 2O¿J OF CÊPITÊL
ffHo 0eñ c'15r5

RECOUERY DF OEH COST

I

lû.r109{
¡

i 0.00?s

I

i r.Ro56

:0-tl156

¡

:û.0137 : û.0 1Ê8

0.tt09< i0.01{2

rtr¡
: 0.0235 : 0. 1133 1 i rl.0{{f t 0.0572

l0.cro1e l0.trù31 i0.0047 :0-01166
lr

rt
0. û265 | 0.035s i û.ú{s7

s.o2 irl.0268 i0.û323

R.01S 1 0.023

i rl.00sB i 0.011{

i 0.0005 I 0.ctorls i û.00tr9 i 0.01109 0.001 0.00 I
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Figure 7-4b (estimated value in USS/n3 ).
For example a farm holding of, say, L. OO ha with a

cropping intensity of l-30% and l-5% discount rate at the cost

recovery revel of 60z will bear a cost of irrigation water

of about Rp439r7oo/year or about usg74.80.>48 (More figures
are present.ed in Appendices 7-ga and 7-9b for estimated

varue of irrigation water for severar cost recovery

alternatives in Rp/ha/crop and Us$/halcrop respectively.

7.7 METHOD AND POLICY OF WATER CHARGING

In Indonesia, irrigation vater has t.raditionally
been distributed without charge to the farmer. Therefore,

the introduction of an irrigation vater "harg", 
o49 if not

properly managed, could create complicated problems, not

onry in financial terms but arso of a sociar and even

psychological nature.

48 > The irrigation d.istribution efficiency is taken at Bo%,
hence t4r" estimated r¿ater vaLue for rainy season crop is
7S,OOOw- x Rp79.22 : Rp288,3OO, j vhile the vater val-ue for
the dry season is 30% x 26,25Om- ,( Rpl-9.22 : R97SI, 3Sg or
about Rp439,7OO in totaL.

49 > Tradit ionaTTy, the farmers alvays consider vrater as a
natural resource bestoved by Almighty God, that should be
enjoyed .freely to support their life, Thus, in most cases
the term rrwater charge'f js sti77 dif f icult f or the
traditionaT farmers to accept. Instead, a term ffvater
service feefr is nov being introduced --in the sense that the
vater itself is free, but the beneficiaries shoujd pay for
the service for conveying irrigation vater right into the
farm 7and, vhich requires a subsLantiaL amount of capital
investment,
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On the other hand, the policy for providing

irrigation water should be geared, if possible, toward the

ability to provide the recovery of invested capital. Thus,

t.he policy is concerned with the effort of the project. to
maximize the net economic benefit on the one hand, and the

abilit.y to stabilize the market prices to allov ttre increase

of government revenue f rom taxes on the other. À nrmrber of
questions then arise. (1) How pressing is the need for
government to have additional irrigation infrastructure? (2)

What is the current and the expected income position of
beneficiaries? (3) How important is financial independence

for the project? (4) How feasible is it to levy additional
charges, and will the charges create unwanted effects for
the net benefit of the proj.ct?oso

À poticy of requiring farmers, particularly small

land holding farmers, to refund the estimated value of
irrigation water on the basis of full cost recovery may not

be fair because the advantage of providing irrigat.ion water

also goes to the non-farming members of the rural community.

Moreover, there is no doubt that irrigation r¿iII contribute,
directly or indirectly, a nr¡nber of benefits to regional
development; for example, it wiII create new employment,

generate income tax and so on. These advantages, however,

5o > .A.ccording to Paul- Duane in " A
Irrigation l,íater Charge" , IBRD, Bank
No. 2L8. July 1-975, pp.I-VIL

Policy Framevork for
Staff Working Paper,
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are very difficult,
benefits.

to quantify in terms of tangible

The following discussions are concerned first. of
alr vith the expect.ed income position of the beneficiaries.
rn the second place, the discussion vilr investigate to what

extent vater charges courd be levied on transmigrant farmers

without. exhausting their farm income.

1.1.L METHOD OF CHÀRGING

There are two general ways of charging for
irrigation water: ( 1 ) rrvohmretric charging", and (Z)
rfnon-volunetric charging,,. Þ51 A volr¡netric charge is
proportíonal to the amount of water that is consumed by the
vater user vithin a given period of time. À non-voh¡netric
charge is determined annually on the basis of acreage of
rand, average crop production or rand classes served by

irrigation.

voh¡net.ric charging is in theory more ef f icient
because it motivates farmers to use water as effectively as

possibre. rn practice there are many probrems vith it. rt is
quite expensive because vorumetric charging requires
reliable r¿ater measurement devices and a large nr¡nber of
trained irrigation personnel. rn addition, it requires a

51 o Soedarmo, "Policies of Pricing of lrrigation Water, vixh
Special Reference to Indonesia", unpublished lL Sc. Thesis,
Southampt on University, England, 7978: 8-71-,
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!¡ell estabrished administrative institution which is furly
authorized to deal vith both the financial and the technical
aspects of water charging.

In fndonesia in general, and in the study area in
particular, the implementation of vol¡¡netric charging for
irrigation water cannot be recommended. This is partry due

to the fact that. existing irrigation schemes are rarely
equipped with the required contror and measurement devices.

The other reason is that the farmers are mainry small land

horders who lack the skilr and experience to operate

advanced farming systems that rely on operating the large
nr¡nber of water measurement devices that are required for
each individual farm ditch. A strong water user, s

organization is an import.ant prerequisit.e for proper water

management, but the est.ablishment of such an organization is
hardly possibre within a short period of time under smarr

Iand holding conditions.

On the other hand, rrnon-volunet.ric-chargingrr does

not require the precise measurement of vater. The water

charges are usually based on the level of crop production

and the level of agricultural income obtained from land

served by the irrigation scheme. ft may also be based on the

acreage of land, and take into account the distance of the

land from irrigation turnout. ft may further be based on

Iand classification.

fn practice, this non-voltunetric water charging is
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easy to implement and it has the advantage that. the rate of
charging is proportional to the level of production or

acreage of agricultural lands that are served by the

irrigation scheme. However, the farmers and other
beneficiaries are not much concerned with actual vohnne of
r¿ater use. since they have paid the irrigation r¿ater charge,

they t.end to insist on a continuous water flow, irrespective
of plant demand. Às a result, the field water is often
allowed to run freely into the drainage channel for no

reason. under such circunstances, it is almost impossible to
expect the farmer to participate fu1Iy in maintaining

sustainable water management at the farm level.
Despite the weaknesses of this system, the

ffnon-volr¡netricrr charging is recommended, at least to serve

as an ad-hoc measure during the early stages of vater
charging imprementation. subsequently, continuous guidance

shourd be given to the farmers for a gradual imprementation

of rrvorr¡netricrf charging af ter the system and its rerated
supports have been weIl established.

7.7.2 PROFILE OF THE CURRENT FÀRMING CONDTTION

À. Ànalysis of Transmigrant Farm fncome

To examine the ability of the farmer to pay the

estimated value of irrigation water, one shourd know the the

farm budget situat.ion in the irrigation area in question.

One of the most straight forward Hays to obtain a reliable
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farm budget profire is by intervieving farmers. The present

section dears vith an anarysis of farm budgets based on

primary data obtained on actual farming conditions; however,

due to time constraints, it was not possible to comprete the
survey questionnaire in every detail vith information on

individual farm budgets.

Where data are inconsistent or unavailable, the
information was suppremented with averagie figures on the
surveyed household conditions and with some assurnptions

based on t.he author's previous knowledge and experience from

having worked for many years in the study area.

Some of the assurnptions are as follovs:
o The anarysis of the farm budget is based on typicar sizes

of land hordings per farm famiry in the study area. Ten

types of land hordings have been assr¡ned. for the analysis,
ranging from 0.5 ha to the maximwn of s.o ha per individual
rand hording. These typicat sizes are grouped into three

farm categories; small, for an area between O.S and J-.25 ha;

medirmr, for an area between l.zs ha and z.o ha; and large
for an area betveen 2.o and 5.0 ha or rarger. Each category

has an explicit budget for the production system.

o The analysis includes mainly low land paddy with an

overall average cropping intensity of L45% (L9O% for the

Kalaena scheme, an average of L4O% for the Lamasi scheme,

and an average of L2O4 for the for the l{ay Rarem scheme).

The rate of production is taken at an average of 3."1O tons
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of grain rice for a rainy season crop and 4. OO t/ha for a

dry season crop ,>52

o Àgriculturar input.s are assr¡ned to be proportional to the

size of land holding.

o The financial analysis assr¡ned family rabor for smarl land

holdings (0.5-1.25 ha). For medir¡n land hordings (L.zs-z.o
ha), the anarysis incruded hired labor and additíonar hired
cattle power at the rate of 15 md (man-days ), and t_S td
(cattre team-days) respectively. For rarge land hordings

(2-5ha or larger) rand preparation was asstuned to involve
tÌ¡e use of small agricultural machinery.

o No irrigation water charge vas incruded in the anarysis at
this stage.

o Food consr:rnptíon and other househord expenditures were

taken at average househord survey figures, regardless of the

Iand holding size.

Àn agro-economic survey and analysis vas conducted

for the purpose of anaryzing the farm income that occurs

from Iand allocated the transmigrant f"r*"r=o53 by using

52 > The average pad.dy production for the first rai-ny season
paddy crop in the Lamasi scheme js about 4.28t/ha, the dry
sea^son crop is at 4, 5 ton/ha; the Kal_aena scheme at 3. i-s
t/ha for the rainy season and 3.5 ton/ha for the dry season
crop; for the Way Rarem scheme, the rainy season paddy
production is 3.72t/ha and for the dry season, an average is
4. Oot/ha.

53 > The Land allocation for the transmigration program at
the initial resettLement impTementation js standardized at
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information and asstlttptions mentioned above. These provided

the following information: (1) actual síze of land holding,

(2) cropping pattern, (3) production inputs, (4) cropping

intensity (5) crop production, (6) effect of season,

including types of soils, the extent of land development and

vater consrunptions on crop production, (7) method of

farming, (8) labor requirement and the extent of family

Iabor, (9) non-agricultural incomes, (10) household

expenditures, (11) household consurnptions, (LZ) taxes and

other such expenditures.

From the average farm income profile, an estimation

was made of the minimun size of land allocation from which

the transmigrant farmer and his family could be expected to

make a reasonable living.

B. Results of the Ànalysis

The results of the farm budget analysis are

sr¡nmarized and presented in Appendix 7-2 (The Kalaena

scheme), Append.ix 7-3 (The Lamasi scheme), Append.ix 7-4 (the

Way Rarem scheme) and åppendix 7-5 (the schemes altogether),

i.e. , "The farm budget analysis for typical size of land

ho7ding". These tables show that the land holding types from

2. OO hectares per transmigrant
Land is broken dor¡n int o J-. OO
O.75 ha for upland crop and O.25
the Tand holding pattern night
due to one reason or another;
Tand fragmentation,

household. This tvo hectare
hectare for irrigable 7and,
ha for house yard. HoÍtever,
change after several Years
for exampTe, the effect of
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the smarrest size up to o.9o ha/farm family mostly suffer
from negative income, after deducting the totar househord

expendit.ures. Thus the farm income from these types of rand

hordings ís not sufficient to support a famiry vithout other
sources of income. The trends are clearry depicted by the
protted chart.s presented in Figure T-Sa (the smarr farm

size), Figure 7-5b (mediun farm size), and Figure T-Sc

(large farm size). More det.aired figures, which incrude the

characteristics of the irrigation projects are presented in
Appendices 7-6, 7-7, and 7-8.

It should be noted that this analysis demonstrates

present farming conditions at the transmigrant site. The

farm budget itself, being based on perfectry inelast.ic
demand for water, is only meant to test whether under the
present conditions farm budgets are in any condition to
absorb part of the cost of irrigat.ion water. These resurts
are negative, however, it may be noted that the present farm

income has not reached an optimun level.
To improve the farming condit.ion several possible

alternatives need further consideration.

(1) An increase of the cropping intensity by providing a

reservoir that stores excess water during the rainy season

and releases it gradually during the dry season. This is
quite expensive and not always technically possible.

(2) Increase cropping intensity by diversifying crops

(especially if cash crops or industrial crops are possible).
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This measure is recommended, but before it. can be

implemented careful consideration should be given to the

available market. as r¡elI as to factors involved in
substantial change of traditional agricultural practices.
(3) Improve irrigation distribution efficiency by practicing
intensive operation and maintenance, and establishing a

strong vater user's organizat.ion. This measure is highly

recommended, but it entails increased O&M costs. It also

requires a great deal of effort and time to develop

institutional structures and to t.each farmers improved vater

management practices.
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(4) Secure a better and more stable price through a weII

established market and transportation systems.

7.7.3 THE ÀBILITY OF THE TRÀ,NSMIGRÀNT FÀRT{ER TO PAY THE

ESTI}ÍÀTED VALUE OF TRRTGATION WÀTER

From the previous analysis of irrigation water and

farm budget information, a direct comparison can now be made

by superimposing the current profile of farm incomes onto

the estimated irrigation water value. This procedure

provides a concrete example of the present capacity of the

transmigrant farmer to pay the estimated value of irrigation
water.>54 Figures 7-6a, 7-6b, and T-6c present the comparison

betveen the profile of farm income and household

expenditures and the estimated values of irrigation sater

for small, medir¡n and large farm size categories. The

results, assrming full cost recovery, indicate that no farm

holding in any of the the analyzed categories vould produce

a positive income if the water charge were applied.

The estimated water value based on 60% cost

recovery produces similar effect on small and mediun farm

cat.egory, and the vater value is just about equal to the

farm income of large farm category. Even with an estimated

water value based on 20% cost recovery the charge is still

qL > fn this
proportionaT to

example, a
the acreage

fixed vater charging, vhich is
of the farm 7and, js assumed.
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FIGURE 7-6A' INCOME AND CO_ST _REC_O_VERY_ OF SMALL FARM SrZE
(EarrEF¡ o.¡r .å¡¡D t.zõEA)
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FIGURE 7-6C
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higher than the average income of small and medium farm

category. It is sometrhat lor+er than the average income in
the Iarge farm cat.egory. These results suggest that the

present. lever of income of the transmigrant farmers is quite
insufficient to recover an appreciable part of capital and

O&M costs.

The second alternative of basing the water charge

on the recovery of O&M costs only, leads to the following
conclusions:

(1) ft is apparent that the irrigated area of 1.OO ha per

holding, which is standard for the transmigrant farmers,

r<""" ""'noot'eiy of o ! ry!-q3:t
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wirr produce a substantial negative income if the water

charge is appried. The revenue, after the agriculturar and

labor Ínputs, is just enough to pay a very small portion of
the family expenses r¿ithout any opportunit.y for savings.
(2') À rand hording ress than 1. oo ha is by no means abre to
provide a reasonabre rever of famity income, indeed, the

land holding of ress than 1. oo ha arways suffers from a

negat.ive income, so that the farmer is not abre to make a

living from this type of land holding vithout having extra
revenue from another job.

(3) The farm size of less than 1.oo ha cannot bear any form

of irrigation water charge be it on the basis of the full or
partial recovery of capital and o&M costs or on the basis of
the recovery of O&M costs alone.

(4) The medium farm size category (L.25 Z.O ha) is
marginabry able to bear the water service charge on the

basis of the recovery of o&l'l costs alone. For this farm size
the farm income just about balances the operation and

maintenance costs of the scheme. onty the rarge farm

category in excess of z.o ha wirr be abre to produce a

positive barance of revenues, thereby making it possibre for
the farmer to bear the water charge on the basis of the

recovery of O&M costs.

From these analysis, it is clear that. if irrigation
is meant to provide a reasonabre standard of living for the

transmigrant set.trers, the current rand arlocation poricy of
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2.Oo ha for each transmigrant family is questionable if

there are no other sources of income. This is because the

two ha land allocation includes O.25ha of house yard and

o.75 ha upland, thus, only 1. o ha is available for irrigat.ed
paddy fie1d, t¿hich is barely enough without water chargefor

the marginal level of productivity.

The analysis further suggests that if land

allocation is to provide a reasonable level of agricultural

IivelÍhood in addition to paying o&M cost then it should be

at larger than 2. O ha (excluding the house yard and upland).

It should be noted however that this conclusion is

of limited validity because of the possible impact of future

Iand f ragrmentat.ion. Þ55 The impact of ftf ragmentationrf on land

ownership is a serious problem, however, this mat.t.er is

beyond the scope of the present study. It urgently requires

future studies of transmigration resettlement strategies.

7.8 CONCLUDING RTMARKS

Àlthough the principles of engineering economics

call for the recovery of the investment at the earliest

55 > The " fragmentation effect" on Tand alTocation for the
transmigrant in the study area becomes more significant vhen
the land is passed dovn to the successive generations. In
fact, the current average Tand holding in the KaTaena, the
Lamasi and the Way Rarem is onTy 7.O6ha, 1-.78ha and 1-.27 ha
respect ively; and the average number of chiTdren of each
famiTy in the scheme is 5, 4, and 4 respectively. The
figures suggest that the land fragmentation effect has
occurred and viIT continue in the future.
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possible time, this objective is difficult to put into

practice in transmigration irrigation project because the

transmigrant farmers in the study are currently unable to
pay for these costs, although one could argue that the

capital cost strould be borne by the government.

Nevertheless, the operation and maintenance costs of

irrigation schemes, should be the responsibility of the

beneficiaries; otherwise, farmers vill develop a rfdependency

attitudefr, by continuously expecting subsidies or financial

assistance from the government. It is essential for the

relevant agencies to convince the farmer that irrigation

r¿ater provided for by the government is not a free

commodity. Thus, the beneficiaries should also actively
participate in the effort of maintaining a stable and

sustainable irrigation r¿ater distribution which means that,

where possible, the transmigrant farmers must be held

responsible for the recovery of operation and maintenance

costs of irrigation facilities. However, it is recommended

that farmers with land holdings of less than tvo hectares

not pay any water charge at all.

To improve t.he underlying agricultural means of

livelihood, while introducing ttirrigation service f eesrr,

based on the recovery operation and maintenance costs,

efforts should also be geared toward improvement of farming

techniques, cropping pattern, cash crops, price stability,

and sustainable agricultural practices. This effort wilI
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allov a substantial increase of farm production per unit
area which wiII eventually provide a better income for the

farmer. Thus, before the water charging efforts are

implemented, the relevant authorities should undertake a
careful study so as to be able to identify all impacts that
might be associated r¿ith charging for vater. Determination

of the level of charging, water charge collection, method of

charging and institutional mechanisms need judicious

consideration prior to actual implementation.

Special attention should be given to the newly

est.ablished irrigation based transmigration programs, to
make sure that. the resettlement phase is at a stable

condition before t.here is any attempt to introduce charges

for irrigation water; otherwise, the transmigrants witl
never becoming self sustaining in the new living area.

Since irrigation is meant to provide a reasonable

standard of Iiving for supporting the transmigration

settlers, the current 2.OO ha land allocation policy for
each transmigrant family is not adequate vithout other

sources of extra income.

Indeed, the analysis suggests that the size of land

allocation should be larger than 2.0 ha (excluding the house

yard and upland). This matter is beyond the scope of the

present study and will be left to future studies of

transmigration reset.tlement.

to asses hov aIt is difficult
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allocation would effect future
hand it might encourage it. On

inadequate land base to begin

forced to seek other sources of

regarding a farm as only part of

become permanently established.

land fragrmentation. On one

the other hand, having an

with, the transmigrant is
income and the pattern of

one's source of income may
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CHÀ,PTER EIGHT

ANALYSIS OF SOCIO-CULTURAL AND ECONOMIC

ADAPTATION TO RESETTLEMENT SCHEMES

8.1 INTRODUCTION

The analysis of the socio-cultural and economic

aspects of transmigrat.ion focuses on the capacity of
transmigrants to adapt to the resettrement schemes. The

analytical methods are designed to accommodate both
qualitat.ive and quantitative analyses.

The data obtained from an open-ended questions lrere
anaryzed qualitativery. The descriptive ansvers from the
respondents vere crassifíed and organized into groups which
have more or less similar characteristics.

The data obtained from the st.ructured questions,
vere interpreted using a regression technigue vhich was

employed to test the hypotheses on the relationship betveen
socio-cultural and economic variables and the settrers,
adaptation to the scheme. The variabres that provide a

concrete indication of the current adaptation status were

found to be rerated mostry to t.he pre-reset.tlement
experience rather than to the post-resettrement experience
of settlers in conducting their househord economy.

The first section of this chapter presents a

general profile of the sampre and the socio-demographic
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composition of the resettlement schemes such as migration
status, rurar development condition, and characteristics of
t.he transmigrant households. The subsequent part dears with
agricurturar and land use patterns, agricultural conditions,
land tenure, irrigation vater management, agricultural
production, marketing, financial conditions, education
facirities, t.he historical outrine of ttre resettrement
process, and current status of riving conditions and social
structures. The next section presents the transmigrants'
riving conditions, sociar interaction, resettrement
motÍvation, rurar deveropment probrems, perception about

resettlement conditions, rurar infrast.ructures and

interaction with officials. The transmigrants' adaptation to
the scheme and their commitment, participation and

cooperation sit.h the scheme management are presented in the
last section of this chapter.

8.2 GENERAL SUMMARY OF THE STRUCTURED DATA

8.2.L GENER,AL FEATURES OF THE HOUSEHOTD SÀMPLES

since the transmigration program prescribes that
the applicant should be married and registered for
resettrement as a household unit, the primary data
colrection in this study were based on the househord unit,
taking the household head as the respondent.

Out of ZS3 household-heads, 9.1.634 are men; only
six househord-heads are vomen (widows). The age of
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respondents ranges from 26 to 'Ig years; the average is 47

years vith a st.andard deviat.ion of Lo .32 years. The vast
ma jorit.y are Javanese 73.9L4; the rest are Tora janese

Lo.28%, Bugisnese 7.LL4, Barinese s.53%, sundanese L.9gv"j

and Lomboknese L.L9r". rn the above ethnic composition, the
Bugisnese and Torajanese represent the locar transmigrants
in the Luvu schemes. The majority of the respondents
(80.63%) are I'losrem r¿ho nunber stightly below the nationar
average; 11.46% are Protestant, 2.37% are cathoric and the
rest, 5.54r"t are Hindu.

In terms of education level, the majority of
respondents (65.6L2) have attended onLy primary schoor,
tshire L4.23r. are irliterate; Lz.zs% have secondary schoor

education, and the rest (7.glv") are high schoor graduates.

The househord size is 6.'14 persons vith an average of four
chi ldren.

8.2.2 GENERÀL CTRCUMSTANCES OF RESPONDENTS' TNVOLVEMENT

WITH THE TRÀI¡SMIGRÄTION PROGRÀ,M

Regarding the involvement of respondents with the
transmigration proçtram, the respondents are crassified into
nine major groups namery: (1) spontaneous transmigrants
(svakarsa berbantuan) representing about 36% of respondents;
(2) generar transmigrants (transmigrasi umum), invorving
about 23% of the respondents; (3) local transmigrants
(Lransmigrasi Tokar) at about Lo?; (4) colonization program
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settlers,'56 Ínvolving about 8,7%; (5) svakarsa murni (purely
serf initiated without assist.ance) transmigrants at about

6.72%; (6) organized resettrement participants (spontaneous

vith partial assist.ance) at about 5%; (71 settlers motivated
by naturar disaster at about svoj (8) sociar and speciar
proçfram participants (organized by the Ministry of social
Àffairs) at about. sz and (9) integrat.ed transmigration
proçfram participants (general transmigrants with integrated
approach) at about o.8o% of the total respondent househords.

Most respondents, with the exception of those vho

moved during the colonization program, arrived in the early
l-97o's. rn addit.ion, some moved into the area in the early
199o's. The ratter are mostly transmigrants vhose move was

spontaneous and serf initiated. The respondents came mostry
from centrar Java (42.694), from East Java (234), from south
sulawesi (22.54), from Bari (5.s%), from west Java (3%),

from Lampung (L,24) and the rest from NTB (west Nusa

Tenggara ) , ( 3% ) . For more details see Ta.bL e-8. J- belov:

56 > The coTonizat.ion program v'as organized. by the DutchcoToniar Government in the Luvu scheme just before thesecond worrd war. The ma jority of th¿ settrers ÍÌereincorporated in the scheme in the early j-94O's,
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8.2.3 LÀND ÀSPECTS

À. Land Use and Tenureship Status

Regarding the status of land tenureship, 76.68l.. of
respondents stated that they possessed legat land ownership

certificates, whire for the rest of the respondents, 23.32%,

the ownership was not regarized (some zo4 had temporary

ownership and the rest possessed only the right to
curtivate). Àll respondents stated that land certificates
are vitally important for them to be abre to cultivat.e the

land. The average area owned is t.zg ha of irrigabre rand,

o.87 ha uprand and about 0.30 ha for homestead (incruding
other non-agricultural purposes). However, t.he

transmigrant's irrigabre rand is not always rocated at the

same site as the homestead, though 90.50% is in the same

virlage. The average distance from land to house, as stated
by 96.84% of the respondents, is about l.ZO km.

In terms of present agricultural land use, gO% of
rand is used for irrigation, for upland crops and fruit.
trees, while some minor port.ions remain uncultivated. The

averaçJe cropping intensity of irrigated lands is mostly at
about L45% annuarry, compared to about 90% for upland and

7o4 for other rand-use categories. The average land

productivity is about 3.70 tons of rice per t,a/crop whire

the average agricultural and rabor input is about Rp66sr 00o

per ha/crop.
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B. frrigation Circtmrstances

Concerning the availability of irrigation
facilit.ies at the time of arrival of settlers, about 35% of
respondents stated that there were no irrigation facilities
at arr. Àbout 54% of respondents stated that irrigation
vater had been adequate, while 564 stated that irrigation
delivery is not yet sufficient to fully meet their
agtricult.ural requirements. frrigation water distribution, as

stated by 62% of respondents, vas still conducted on an

irregular basis, while the remaining 38% stated that
irrigation had been delivered on a continuous basis in
accord,ance with their expectat.ion. The importance of water

management at the farm level lras stated by 98% of the

respondents to be very significant, and therefore 93% of
them are currently involved with the Water User, s

Àssociation (WUÀ). Through the WUÀ, the members pay

irrigation service fees in kind (in the form of unhusked

rice ) f or the operat.ion and maint.enance of the f arm level
irrigation facilities. Àbout. 754 of respondents stated that
they pay irrigation service fees to the WUÀ (about 40 to 50

kg of grain rice, equivalent to about RpLOTOOO to Rpl4rOOO)

in the harvest season. The rest, zs4, do not have irrigation
on a stable basis, so that they do not have to pay any

irrigation service fees to the association.
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C. Condition of Household Economy

Regarding the profile of farm income, the average

farm budget shows a disposable income of only about. Rp3O, OOO

after deducting agricultural inputs and household

expenditures. The average çÍross annual income from

agriculture is about Rp1r 5OO, OOO, and from non-açfricultural
origins it is about Rp35o, ooo. costs of agricurt.urar inputs
such as fertilizer, seeds, insecticides, etc., are about

Rp6O0rOOO. The household expenditures are food (RpTgSrOOO),

clothing (RpLL5,000), education for the children
(Rp13O, OOO), health care (RpS0,0OO), transportat.ion
(Rp55, OOO), taxes and other socially related events

(Rp75rOOO), totaling about Rp1, 22OrOOO annually.

Concerning participation in rural financial
institut.ions ¡ 60ro of respondents stated that they are not

involved vhile 40% are participating. About. 56% of
respondents stated that they have no rurar cooperative in
their virrage, 85% stated that they have no rurar banks and

credit facilities, and 464 stated that ttrere are no market

facilities in their villages.

8.2. 4 RESETTLEMENT, FACILITTES, ENVTRONMENT ÀND ÀD^â,PTÄTION

TO THE RESETTLEMENT SCHEME

In general, the transmigration resettlements lacked

adequate site preparation when settrers initialry moved

there. Àbout 754 of respondents stated that on arrival the
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land allocation vas about 64v' compreted, housing !¡as about

58% compreted, and land clearing was about 622 compreted.

They arso arso stated that irrigation facilities vere not
yet provided. Àbout 56% of respondents stated that they

found settrement preparation vorse than vhat they had

anticipated, whereas, the remaining 44z stated that, when

they first arrived, they found conditions better than vhat

they had anticipated.

Concerning t.ies with their place of origin, 364 of
respondents stated that they stiII had property (mostly

small pieces of land in the range of O.ZS O.5O ha) in
their place of origin, and that they maintained

communication with their relatives. The remaining

respondents had no property reft in their prace of origin,
but the majority maintained occasionar contact l¡ith
relatives.

Regarding social participation, 9'I% actively
participate in sociar events such as mutuar aid and other

activities that are required by the community such as

periodicar gatherings, traditionar celebrations, maintenance

of vilrage buirdings and so on. of this figure, Bo% are

regurar participants and LTvo are onry occasionar

participants. onry about 3% of the settrers do not
participat.e in any social activities of the community.

The majority (93%) of the settlers considered the

present location to be their new home where conditions are
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bett.er than had been their previous Iiving conditions. Àbout

34 of respondents are not better off, but of this 3%, only

L% feel unhappy with their present condit.ions. A,bout 85%

stated that they are quite happy and about L4% that they are

moderately happy. The settlers' adaptation is also indicated

by the present condition of their houses and living

environment. They are mostly established in a rural
environment vith about 24% living in very simple housing,

374 in moderately simple housing, 32% in moderate housing,

and the rest, 74, in permanent brick houses. (For more

detailed figures, see the tables of the fÍeld data collected

as presented ín Appendix 8-J-).

8.3 ANALYSIS OF THE UNSTRUCTURED DATA

Thís section tests the hypothesis indicated below.

A nr¡nber of indicators collected in the survey are used to

support the hypothesis using a simple descriptive analysis.

The hypothesis in question is:

" Better pre-resettlement preparation and consistent
foL7ov-up extension services vi17 heTp in off-setting the
frustration that farmers experience in starting up the ner+l
agricultural operations on irrigation schemes, and thereby,
maintain a greater TeveL of settlers' commitment to and
cooperation vith the scheme's management.

The data, collected through open ended questions,

are analyzed by categorizíng them into a nr¡nber of

classifications. Due to the nature of the questionnaire,
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some respondents answered the questions r¿ith adequate

explanations, vhile others did not. respond at all.

8. 3. 1 TRÀNSMTGRÀTION RESETTLET-íENT EXPERIENCE

À. Pre Migration Information

concerning information provided to the respondents

about the transmigration program, 32.20% stated that they
had heard about the program for the first time from a

transmigration extension officer who came to their virrage
to campaign and promote the concept of the transmigration
proçJram to villagers. Àbout L44 were introduced to the
transmigration program by rural extension staff. other
sources of information !¡ere vilrage heads (Ll%), previous
transmigrants (Lo%'), friends (10%), crose relatives (72) and

local government extension offices through promotionar

firms. rn totar, some 684 of respondents had not been

introduced to the transmigration program by the
transmigration agency per-se, but by other sources incruding
close reratives, friends and previous transmigrants vho had

returned home occasionalry (see Appendix g-2. J- for more

detaiTs ).
These figures shor¿ that the dissemination of

pre-resettrement information is more effective through
informar communication such as crose relatives, friends and

previous transmigrant. rt is apparent. that the
pre-reset.tlement information Has in most cases not obtained
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from the extension officer. ThÍs situation may have caused

misperceptions regarding actual facirities and assistance

settrers vourd be provided with and the obrigations they

undertook when they decided to move.

Very little clear-cut information about prospects

and facilities was made avairable to settlers prior to
resettlement.

concerning the expectation transmigrants had about

the proçJram before joining it, about 6s% stated that they

thought they r¿ourd get access to abundantry avairable rand

resources. whire the prospect of improving their way of rife
while remaining in their areas of origin seemed increasingry
dim, the prospect in the newly opened rands seemed much more

brighter. .à,bout 1-3% of respondents stated that participation
in the transmigration proçlram offered the best chance of
improving their prosperity and livelihood.

Àrmost 50% of respondents had heard that those who

participated in the transmigration program vourd receíve
substantial benefits such as agricultural rand, a homestead,,

a simpre house, and a living allovance. Howeverr oD arrival,
most respondents were disappointed when they found that the

facirities did not conform to what they had been red to
expect, nor to what they felt they were entitled to. (see

Appendix 8-2. 2 and Appendix B-2. 3 f or more d.etails ).
It is quit.e obvious that the decision to

participate in the transmigration program Has largery made
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because of facilities that were promised by the

Transmigration ^A,gency. Àbout 754 stated that this was the

case. They lrere primarily interested in pursuing a better

Iivelihood than they had in their areas of origin by

obtaining ownership of adequate agricultural land. The rest

had decided to participate for a variety of reasons: seeing

the success of their friends who had previously participated

in the program; feelings of desperation in their areas of

origin when they had no land to cultivate; overcrowded

environments; encouraçtement of their close relatives; and

natural Ìrazards such as volcanic eruptions and earthquakes

(see Appendix 8-L.4 for more details).

ft is therefore very important that prospective

settlers be given pre-migration information in order to

avoid a decision to join the transmigration program based on

expectations that are too high. It is obvious that one

cannot expect much from settlers that are motivated only by

promised facilities without having a strong desire to work

hard in pursuing their new life.

B. Pre-resettlement Economic Àctivities

The economic activities of prospective participants

are an important factor that must be taken into

consideration in the selection process, since it is an

indicator of the future commitment of settlers. fdeally,

high priority should be given to participants who have work
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experience that is simi.lar to what they are expected to do

in the new set.tlement scheme. rt is apparent. from the
greatly diversified pre-resettlement economic activities of
transmigrants that this was not done in the past.

Regarding the guestion about pre-resettlement
emproyment, about 20% of respondents did not give ansvers.

Äbout 38," of those who did respond indicated that they had

previousry vorked as agricurtural raborers; 32z had r¿orked

as dairy laborers or construction workers; the rest had

worked as share croppers under upland agricurturar practices
(4r"1, as part-time government workers (94), shifting
curtivators (24), carpenters, masons, and brick rayers (24),
fishermen and timber cutters, poultry, food stuffs and

cattle traders, as barbers, and tricycle purlers and at
kiosks and starrs (L%). The majority of settlers had been

totarly randress, which exprain their desire to participate
in a scheme that would give them a chance to obtain land

(see Appendix 8-2.5 for more details).

8.3.2 L.â,ND USE

À. Land Use and Land Tenureship fssues

One of the most important benefits anticipated by

transmigrants was the security of farming their own land.
once moved, they would have to rery primariry on income from

their agricurturar land arrocation at the nev destination.
rt is therefore understandabre that arr respondents stated
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that land tenureship is very important to them. The reasons

that vere given are stunmarized as f ollor¿s: ( 1) about 5Oz

stated that they badly needed legal land ownership status in
order to have assurance and legal protection to cultivate
the land in perpetuity; (2) almost L6% of respondents stated

that a land certificate vill give them legal evidence

regarding the actual size and physical location of their
Iand; (3) about Lsr" stated that they need secure legal land

title in order to have government accreditation, so that the

Iand can be used as collateral to obtain agricultural credit

when the necessity arises; (4) about L2% stated that the

legal land title will protect them from any possible claims;

and ( 5 ) others ( about '7r"') stated that having a land

certificate will increase the value of their land. In case

of land acquisition for a government project such as

construction of roads, a legal land ovnership certificate
will also help ensure that they receive just compensation

for lands acquired by government (see Appendix 8-3.1 for
more detaiTs ).

This information supports the hypothesis vith
respect to the importance of pre-resettlement preparations

in the context of the land tenureship issue. It. is important

for the resettlement project to arrange security of Iand

tenure prior to settlement so that. transmigrants vill not

suffer from uncertainty in this respect, vhich vould detract

from their level of commitment.
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Poor resettlement preparation is also evident in

the present condition of agricultural practice and land use.

With respect to the questions on this subject, 26.5% of

respondents did not comment. The answers of the rest of the

sample are sunmarized as follows: (1) 2L.85% of the

respondents stated that they are suffering from vater

shortages during the process of nev land development, and

also during land preparation and raising the rice crop; (2)

]-9.5r" stated that they have difficulty arranging a uniform

cropping schedule due to the irregularity of land

development stages. Às a result, the cropping intensity is
very low and planting patterns are too diversified; (3) 194

of respondents reported severe dry land problems in nes land

development prior to the commencement of irrigation and

because the land has an excessively high water consurnption
- _ÞSzdemand--' in the initial stages of development; (4) 18.5% of

respondents asserted that they lrere currently hampered by a

severe lack of skiII and experience with agricultural
techniques; (5) 9.50% claimed that their agricultural land

has suffered from severe agricultural pest attacks due to
the non-uniformity of the planting stages and the lack of

57 > Based. on the present experience of the farmers, as
stated spontaneously by many of the respondents, the high
vater consumption demand for the nevTy deveToped
agricuTtural Tands vi77 take pTace for several years. During
such an unstable condition, it is almost certain that crops
vi77 not bring in a reliable TeveL of productivity.
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cultivation of much of the land in the immediate vicinity;
(6) 5.85% stated that they enjoyed stabre and good crops as

vell as consistent irrigation servicest (7) 3.3% craimed

t.hat the present status of land arlocations are st.ill
uncertain, or under dispute, and that they stirl do not feel
secure in cultivating the rand, whire some of the alrocated
rand is not suitabre for irrigated paddies due to poor soils
and irregular topography; and (8) the rest of the responses

(2.5%) indicated that. respondents are currentry suffering
from an agriculturar labor shortage and a rack of
agriculturar mechanizat.ion especialry during the rand

preparation and transpranting season. (see Append.ix g-3.2

for more detaiTs).

B. frrigation Operation and Management

The problems associated with irrigation are

usualry rooted in poor set.trement preparation, particularly
a delay in the provision of irrigation facilities.
Mobilization of settlers is usuarly conducted quickty in
order to meet the targeted nt¡nber of peopre to be sett.red.
on the other hand, the irrigation deveropment cannot be

completed to match the time required for mobirizing people.

The provision of irrigation infrastructure requires surveys,

investigations, planning, structural design and

construction, alr of which takes time. Too often,
transmigration settlers spend years vaiting for irrigation
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water to come to their agricultural land. The settlers then

resort to dry-land farming while wait.ing for irrigation
services. Unfortunately, land farmed by traditional dry-land
practice without irrigation quickly deteriorates. Thus

transmigrants need temporary employment while vaiting for
the provision of irrigation services.

Àmong the most immediate consequences of mobilizing
people prior to the provision of irrigat.ion infrastructure,
is the inability of settlers to operate irrigated farming

the way they had expected. The longer the waiting period the

more serious the problem. The ability to survive depends

largely on the individual's ability to find other

employment, which may not be readily available. Otherwise

the settlers r¡iII find it difficult to participate fully in
the set.tlement scheme.

Regarding settlers' employment prior to the

provision of irrigation, the following responses present a

general outline of the transmigrant experiences: (1) the

majority of respondents (73.80%) stated that prior to

irrigation services, they cultivat.ed upland crops such as

cassava, upland paddy, corn, beans, root-crops and other

mixed crops; (21 about 8.74 of respondents declared that
they worked temporarily as agricultural laborers or as share

croppers; (3) another 6.44 worked at seasonal employment

such âS, factory work, timber processing, construction vork

or carpentry; (4) some 5.4% stated that they had initiated
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lov land paddy cultivation through their own efforts to

provide simple irrigation facilities; in addition, they also

cultivated fruit trees such as orange, banana, mango, and

coconut trees in their yards; (5) about 2% worked as food

and ot.her retailers or !¡ere engaged in buying and selling

cattle from the villagers; (6) the rest (3.7O%) vorked as

vood cutters or fishermen. (See Appendix 8-4. L for more

detaiTs ).
Ä,nother indication of transmigrants participation

is explained by their direct. involvement with water

management activities. This can be seen from the

transmigrant perception of and involvement with the l{ater

Users Àssociation (WUÀ).

The Water User Ässociations, vhich deals vith

management at the farm level, provide a reliable

communication between the government agencies in charge of

irrigation development and the farmers.

Regarding the importance of the WUA, 984 of

respondents stated that they considered the organization to

be quite useful. Àbout 93t< of them were involved in WUÄs as

active members. The following opinions vere expressed by

respondents concerning the I{UÀ: ( 1) 75.54 of respondents

stated that the WUA is important for proper water management

at t.he farm level because it provides an organized group

arrangement; (2) 1-0.50% of respondents stated that the WUÄ

facilitates uniform and well organized cropping practices by
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encouraging efficient irrigation; (3) the WUÀ, as stated by

9% of respondents, also helped to establish reliable means

of communicating information about agriculture and

irrigation among the members; (4) the rest of the

respondents (5%) indicat.ed that the WUÄ allows for proper

representation of farmers in dealing with other

institutions. (See appendix 8-3.2 for more detaiTs),

Since irrigation is designed to be the basic

support for transmigrants' way of life, it is important that

the irrigation infrastructure is operational as soon as

possible. The transmigrants' response to question about this
issue reflects the problem of inadequate preparation for
irrigation.

Àbout 25r" of respondents did not anslrer the

question about their personal perceptions on the adequacy of
present irrigation infrastructures. The ansvers obtained

indicated concerns about a shortage of facilities, about the

knovledge, the personnel, and the organization of the vater

management structure. Some presented constructive criticism
on hov to improve the current irrigat.ion system. The

folloving results are obtained: (1) almost 50% of

respondents stated that they currently experience irrigation

vater strortages for new land development, for land

preparation, and for croppingt (2) 13.75% of them suggested

measures to solve the problems, such as lining the canals to

avoid excessive conveyance losses; giving early attention to
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irrigation bToks located further downstream in the project;
setting reasonable irrigation service fees to allov proper

facitity maintenance; avoiding intermitt.ent or rotationar
irrigation distribution to avoid severe pest attacks;
minimizing the impact of excessive water requirements for
rand deveropment; (3) some i-0.50% of respondents claimed

that the implementation of the r¿ater distribution Has often
inconsistent with the predetermined schedurer so that
cropping practice courd not be as scheduled; (4) there had

been a lack of qualified personnel (as stated by 6%,) for
reriably performing operation and maintenance of the

irrigation system, both at the farm rever and at t.he main

system; (5) 4.84 of respondents stated that the wuÄ had not
been effective in solving problems t (6) 4% indicated that
farm rever irrigation infrastructures had not functioned
properry; and (7) onry 3.2ro of respondents said that they

are satisfied with the better living standards that resulted
from successful irrigation practice (see Appendix g-4,2 for
more details).

The above information clearly shovs that the rand

use aspect of the transmigration scheme, in particurar the

irrigation practice, requires both carefur preparation

before settlement and consistent. ext.ension service after the

settlement implementation.
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8. 3. 3 RURÀL FINÀNCTÀL INSTITUTIONS

One of the major problems that often hampers

resettlement is a shortage of financial institutions at the

village level. on severar occasions, farmers craimed that
the crops they produced often fetched prices that were too

Iow. Their expranat.ion usualry vas the rack of avairable
markets that vould serve to guarantee or stabiLíze prices,
especially during harvest time.

Concerning the farmers, opinion on rural financial
institutions, about 22% did not respond. For those vho did
respond ('18r"), the following presents a general sunmary of
their comments, opinions and suggestions; (1) some 36ro

indicated that they had no rural financiar institution in
their village to support the rural economyt (Z) about 37ro

said that they badry needed rural financiar institutions
that can provide agricurturar credit at row interest. They

arso stated that they urgentry need a stabre market that is
easily accessible, has reasonable prices, o58 

".rrd 
is available

58 > on many occasions, accord.ing to the immediate responses
of the vilTagers, the author found that prices for
agricuTtural products in rural areas are unreaTisticaTTy Tort
compared to other commodities. For instance, farmers cTaim
that they have to sacrifice a Targe proportion of their
agriculturaL products to satisfy non-agricurt.urar needs,
incTuding agricuTturaT inputs, fertiTizer and clothing.
Theref ore, they need secÍJre, stable pr ices that are
comparable to prices of daiTy necessities f or thei-r
agricuTturar products, othervise it vi77 discourage others,
especiaTTy those in the younger generation, from vorking in
agriculturar activities and thereby stimurat.e urbanization.
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fierd at the time of harvest; (4) since the village
cooperative units cannot provide credits, nor guarantee a

good price for agriculturar products ¡ s.'Iro of respondents

had resorted t.o obtaining credit at very high interest rates
from private money renders. (see Appendix g-s. z for more

deXaiTs ).
The information presented above demonstrates that

the present condition of rural financiar institutions ís
inadequate to furry support the rurar economy in settrement
areas. This is another issue that is highly dependent on the
settrement pranning and preparation, as vell as on folrov-up
extension. To have successfurly operating financial
institutions requires not onry inter-departmental
cooperation during the settlement implementation, but, most

importantry, it arso requires inter-departmental
relationship in the follow up.

8. 3. 4 RESETTLEMENT ÀDÀPTÄTION

There are a nr¡nber of conditions in the community

that provide indicators about the present. status of
settrers' adaptation to resettlement schemes. These include

f ierd at harvest time, so that the farmers d.o not need. to
transport crops to their houses. This system is becoming
more popuTar in the Luvu scheme and its surrounding areas.
ParticuTarly, f or f armers vho are aTread.y acquainied vith
the money economy, tñis system is highly preferred.; hovever,
it is st.i77 too risky for those farmers vho are not
accustomed to cash accounts.

315



social climate and participation, efforts to rebuild their
houses, communicat.ion vith their relatives in their areas of
origin, property that they still have in their areas of
origin, future expectations, and expenditures on durable
goods. These responses provide a good indication about

present socio-culturar and economic rever of adaptation to
resettlement schemes.

Maintaining an emotional or economic dependency on

the area of origin, may indicate that settlers are not yet
feering at home in t.heir ne!¡ environment or have not made a

strong commitment to the new settlement. For exampre,

maintaining valuabre property or assets in the area of
origin could tempt settrers to return to their prace of
origin in the future. simitarly, social participation as

werr as participating in maintaining a baranced rural
environment and feelings of t.ogetherness in the reset.tlement

area could also provide indications of adaptation. The

wirringness to sacrifice for the community they are attached

to is another indication of adaptation to the resettlement
scheme.

The ability to generate secondary income, ât least
up to the level of income they had previously, may also give

an indication of economic adaptat.ion. ft could, however,

arso indicate that the agricult.ural way of life has not been

successful in supporting the settrers the way this was

expected by set.tlement planners.
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The following features describe the transmigrant

conditions with regards to the above mentioned indicators.

A. Property in Areas of Origin

Àbout 58% of respondents stated that they still

have property in their areas of origin, mostly consisting of

small pieces of land betveen 0.10 to 0.5ha.

The f ollowing sr¡nmarizes their plans for such

property: (f.) slightly more than 40% stated that as they had

enough income at the present time, they vould give their

land to close relatives for additional income; (2) almost

3'74 said that they had authorized relatives to cultivate, or

to sublet the property to share croppers for additional

income, but they wanted to keep the land to meet unexpected

future needs; (3) 14.2% inad, purchased the land from them but

that. they hold a mortgage on it, or they are keeping the

Iand so that their children can pursue higher education;

and, (4) another 8.8% stated that they had sold the land to

buy new but cheaper land in the resettlement areas and that

they had used some of the money as working capital. (See

Appendix 8-6.1- for more detaiTs).

It is possible that settlers vould still be

hesitant to give up land and to adapt fully to their new

area, despite the fact that the property the transmigrants

have in the areas of origin consists mosÈly of small pieces

of land and although the majority would have enough income.
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B. Social Participation

Regarding sociar participation and adaptation,
about 274 did not respond. The folrowing presents a summary

of respondents' comrnents : ( 1 ) s3 . z% indicated that t.heir
villages are still having probrems of insecurity, such as

occasionar theft, robbery, vandarism and juvenile
delinquency; (2') more than L6% stat.ed that they now enjoyed
a secure and bet.ter rural environment with harmonious

working rerations among community members; (3) g.B% felt
that they currently need more knowredge and skirls about

agriculturar t.echniques as r¿elr as equipment and credit
facirities; (4) 7.94 stated that they badty need better
coordination in order to encouraçte a cooperat.ive spirit
among transmigrants to solve their probrems; (s | 6.3o% felt
that speciar attention should be given to rurar financial
institutions; (6) s.4% craimed that they had very limited
access to public facilities such as health services, schoor,
transportation, drinking water and rural erectrification;
and (7) another L.54 stated that they stitr had probrems

vith rand ownership status. They arso stated that they vere
currently suffering from row income due to costry
agricultural inputs and riving costs, and unrearistically
low prices for agricurturar products. (see Append.ix g-6.2

for more detaiTs).
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C. Non-agricultural-Based Employment

The ability to generate secondary incomes from

non-agricultural sources is an indication of economic

adaptation. The following sunmary out.lines non-agriculturar
employment of 64% of the responded samples:

1. Fruit. trees and yard plantation farmer
2. Food kiosk/stall/reta íLer/grocer
3. Àgricultural laborer/share cropper
4. Construction worker/mason/carpenter etc.
5. Buying and selling cattle
6, Coconut and cocoa trader
7. Part-time worker/seasonal laborer
8. Poultry breeder
9. Coconut processor/cracker maker

10. Rice mill olrner
11. Factory worker/mechanics
L2. Handicraft/furniture maker
13. l{ood hunter/f isherman
L4. Goods trader
L5. Tricycle puller
L6. Barber/tailor

23 .35%
20. oo%
L3.40r"
L2.3s%
7.204
5. 50%
2.80%
2. 40%
2.40r"
2. 40%
2. O54
2. 05%
L.36%
L.374
1.03%
o.34%

From the above statistics, one can observe t.hat the

majority of respondents had permanent non-açtricurtural
employment. This is a significant indication that most

settlers are beginning to adapt to their nev 1iving
environment. .â't the same time, this stat.istic also indicates
that agriculture has not provided adequate income for
settlers . (l,Iore detaiJ- f igures in Appendix 8-6. 3 ).

D. Housing and Environment

Ànother indication of adaptation is the condition
of tnie housing and living environment of sett.lers. This does
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not measure the extent of adaptation, but it gives an

indication of vhether or not settrers are in the process of
adaptation. Once this process starts, they do more to
improve their houses, gardens, and other facirities related
to their environment and riving condit.ions. rn as much as

set.tlers improve their living condition, they wilt be less
inclined to move back to their areas of origin.

Regarding housing and living conditions, Table g-z

provides a general sunmary. From this table, it is crear
that onry about. L4% of settlers are currentry riving in
simple housing, and of them , only about 3.6% are in the

very simpre housing category, even though their house-yards

and living environments are properly maintained. rn other
vords, the majority of settlers are already riving in good

housing and verl-maintained riving conditions. This is crear

evidence that settlers have at least developed a sense of
ownership and a wirlingness to make sacrifices for improving

their riving condition in the resettrement area, if not yet
adapting werl. (more detailed figures are presented. in
Appendix 8-6.4).

However, the figures do not give conclusive

evidence about the adaptation condÍtion. I{hire the

transmigrant stirl encounters a lot of probrems, which

indicates that the adaptation process is stirr progressing,

yet, some respondents stated that they are quit.e happy with
the present situation.
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Table 8-2 Surnmary of Housing Conditions

No.
( from

House Type
permanent to simple cat.egory)

Percent

3)

r.)

2)

4)

5)

6)

7l

8)

e)

10)

Permanent house with masonry foundation,
brick walls, plastered floors, tile roofing,glass decorated window, fully painted and velI
maintained house-yard.
Permanent house with brick foundation, brickplastered floors, brick walls, tile roofing,plastered floors, fully painted and well
maintained house-yard.
Permanent house wit.h masonry foundation,
corrugated metal roofing, brick plastered
walls fully paint.ed, and well maintained house
yard.
Permanent house with masonry foundation,
brick plastered walls, plastered floor, cor-
rugated metal roofing, partly painted, and
moderately maintained house-yard.
Semi permanent house with brick foundation,
partly brick and partly plank walls, tile
roofing, unplastered floors and welI
maintained house-yard.
Wooden house, corrugated metal roofing, plank
walls and floors, no foundation and moderately
maint.ained house-yard.
Semi permanent r¿ooden house, high post,
corrugated met.al roofing, glass windovs, plank
nalls and floor, no foundation, and vell
maintained house-yard.
Simple wooden house, as most houses prepared
for the transmigrants for their first arrival,
plank walls, no foundation, unplastered
floors, corrugated metal roofing, and poorly
maint.ained house-yard.
Simple wooden house, palm leaf roofing, plank
vallsr Do foundation, unplastered earth
floors, and moderatety maintained house-yard.
Very simple wooden house, palm leaf roofing,
bamboo walls, no foundation, bare soil floors,
and moderately maintained house-yard.

2.80r"

6.82%

L4.85%

LL.244

L6. LO4

L5,67%

LL.244

'I .23%

LO.44r.

3.61"
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Indeed, the degree of adapt.ation is a private
matter that differs from one individuat to another. There

seems to be evidence that in spite of the significant
probrems settrers currently have, their overarl condition
has given them a better feeling of security and has made

them economically bet.ter off compared to their previous

riving circunstance in areas of origin. This wourd give

significant additionar support to the hypothesis concerning

the importance of pre-resettrement preparatÍon for
maintaining the settrers commitment and their adaptat.ion to
the resettlement scheme.

8. 3. 5 RESETTLEMENT PROBLEMS

This section discusses particularry significant
problems that currentry prevail in irrigation-based
transmigration programs and how these hamper the past and

present deveropment. The settrers were asked to state three
of the most significant problems they had encountered in
their resettrement experience and adaptation. They lrere arso

asked to rank these probrems in order of significance.

À. The I'fost. Significant problems

.A,bout. 12% did not reply to the questions because of
an inability to express themserves adequatery during the

interview. They insisted on not stating the most important
probrems to avoid making irrelevant statements. The
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responses that rlere obtained are sr¡nmarized as follows: (1)

28% stated that. severe irrigation water shortages as the

most important problem that they still encountered; (Z) LBro

mentioned that paddy prices, as well as prices for other
agricurtural products, were unrealistically low so that they

could not earn an adequate income from agriculture; (3) L6Z

st.ated that they were currentry experiencing insecurity
problems in the form of t.hefts, robberies, vandalism and

juvenile delinquency; (4) some e4 claimed that their
irrigation infrastructures were currentry poorly maintained,

so that irrigation efficiency had gradually declined; (S)

another 84 stated that village cooperative units were not

avairable or unable to satisfy their needs for agricultural
credits, price stabilization and the provision of
agricurtural inputs; (6) around 4% stated that their farms

were currently suffering from poor cropping schedules; (7)

34 stated that the villagers tended to show ress and ress

cooperative spirit, so that it !¡as difficutt to get them to
assist in the collective maintenance of pubric facilities;
(8 ) 3% stated that poor public transportation often
prevented them from marketing their agricurtural products;

and (9) the rest of the problems stated by the respondents

(about 2.O to 0.5%) were: poor farm level irrigation
facilities and management, poor Water Users, Àssociation,

severe pest attacks, no rural electricity, poor tax

arrangiements, and severe problems with land development.
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It is apparent that irrigation and agricultural
problems are by far the most significant, folloved by the

problem of crop prices, problems with village security, and

poor interagency cooperation at farm level implementation.

This demonstrates that poor planning of resettlement
projects is still the dominant cause of probrems. whatever

the resettlement object.ives, pre-implementat.ion planning and

preparation should first be vigorously pursued. Àn

integrated approach is needed, first of all, for planning

and afterr¿ard throughout all stages of design,

implementation and the actual resettlement process;

otherwise, future resettlement proçtrams will eventually end

up with the same problems as are currently experienced (see

Appendix 8-7.1- for more detaiTs figures).

B. The Second Most Significant Problems

The problems stated in the category of second most

importance, are almost the same as those mentioned above,

except that the percentages change. Some 20% of respondents

gave no second significant problem.

The following summary presents the problems in
descending order of magnitude: (1) about 224 stressed the

problem of village security due to occasional thefts,
robbery, juvenile delinquency and vandalism; (Zl about l"I4
vas stated that they were suffering from unrearist.icatty low

crop prices; (3) about 124 claimed that agricultural inputs
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are expensive rerative to the price they can get for their
agricultural product.s; (4) almost LO% contended that
irrigation water short.ages were st.irr hampering their
irrigation imprementation; (s) some 64 stated that. they had

insufficient market. facilities near by so that they had to
resort to selring their products at remote markets wit.h

high transportation costs and uncertain prices; (6) three
probrems stated by about Seo of respondents !¡ere: poor

virlage cooperative units, low agricultural productivity,
and high living expenses relative to the agricurturar source

of incomet (7) another two probtems stated by 34 of
respondents were: poor irrigation facilities and rack of
agricultural extension services; and (g) the rest of the
second order problems st.ated by respondents in the range of
3.oo to o.50% vere: poor agricurturar schedures, poor sociar
participation, and severe pest at.tacks.

From the above figures, it becomes clear that the
virlagers see as the second most significant probrems as

virlage security, forrowed by price uncert.ainty, and costry
agriculturar inputs and irrigation rsater shortages. Àn

explanation of this ranking is that after rand productivity
has been achieved, virragers need the assurance of security
and price stabirity so they can obtain adequate incomes from

their agricurtural investments. rt is therefore essentiar
that marketing mechanisms be provided so that farmers can

enjoy a good return for their effort to attain greater
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productivity. Next, the village
more secure in order to provide

resettlement development. (See

detailed conf igurat ion ) .

environment should be kept

a better social climate for
Appendix 8-7.2 for more

C. The Third Most Significant Problems

OnIy about 42% of set.tlers responded to this
question during the interview. The problems that they

mentioned are almost exactly the same as those above, except

that the percentages were different. The sunmary of the

remaining respondents' opinions arranged in descending order

are: (1) about L6% stated that the third most significant
probrem is the unrearisticalry lov prices of agricurtural
products; (21 about L3% claimed that they vere having

probrems with poor irrigation services and ineffect.ive
facilities; (3) more than Lo% stated that there were no

vilrage cooperative units to help sorve the probrems of
rurar financial hardships; (4) t!¡o problems stat.ed by about

8% of respondents were serious problems vith village
security and low agricultural productivity; (S) two other
probrems mentioned by about 7% of the respondents each were

the rack of market facilities and costry living expenses

relative to the agricult.ural source of income; ( 6 ) about 6"4

stated t.hat they were having probrems with unsorved land

disputes; (7 ) prices for paddy and ot.her agricultural
products that are too low were probrems stated by about 34:.
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(8) the rest of the problems as stated by 3.OO to O.5O% of
respondents !¡ere poor agricultural schedules, poor social
participation, and poor public services.

These f igures indicate that t.he central problem

emphasized by the farmers in the third problem category is
the same as the second problem mentioned in the first.
problem category, namely the problem of uncontrotled and

unrealistically lov prices for agricultural products. They

then mentioned irrigation problems that vere risted first in
the first problem category. Poor viltage cooperative units,
severe problems sith village security and row agricultural
productivity are the third, fourth and fifth most

significant items in this third problem category.

Therefore, from the farmerst perspective, the
problems of price stability, irrigation vater management,

village cooperative units, village security and low

agricultural income shourd be the center of attention and

should be addressed immediately to sustain their livelihood
and hence to attain the means to achieve social and economic

adaptation to the resettlement schemes (see Appendix B-7.3

for more detailed figures).

8.3.6 OVERÀLL IMPTICATION OF THE ÀNÀLYSIS RESULTS

The results t.hat rrere obtained f rom a simple

descriptive anarysis of the unstructured data, show that the

a transmigration programs represented in this study have
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achieved different degrees of success. Some of them are

highly successful, others are not. The success of

transmigration program does not directly translate into

satisfaction on the part of the settlers, who are faced vith

a nr¡nber of problems, since satisfaction depends on

expectations. Some problems are aggravated by

disappointment, others are not. Disappointment stems mostly

from the fact that the leveI of support transmigrants

received on arrival was not that anticipated vhen the

decision to participate was made.

ft is therefore very important that during the

pre-migration phase prospective settlers are given adequate

and clear information so that they understand their rights,
obligations and responsibilities. This is important to avoid

subsequent misperceptions or expectations that are too high

and that lead to disappointment and frustration. It was not

alvays done.

À lack of adequate preparation is also apparent in

the selection of prospective transmigrants. High priority

should have been given to participants with similar economic

experiences to those occurring in the nev settlements. This

was not done previously as is apparent from the diversified
pre-resettlement. economic

transmigrants in the survey.

activities reported by

The most important problem that hampers

transmigrants in their efforts to make resettlement a
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success is the dif f icult.y in establishing a properly

functionÍng irrigation system. The problem that ranked next

in importance is price assurance followed by security of

land ownership. ÀIt these problems stemmed largely from the

lack of attention given in the pre-resettlement stage, and

from inadequate follow-up by agencies involved with the

transmigration program. Hence, the overall result gives

support to the hypothesis that pre-resettlement preparation

and follov-up is of primary importance to obtain greater

commitment by the settlers to the management of the sctreme.

8.4 OUANTITATIVE ANALYSIS OF LAND DEVELOPMENT

This section presents a quantitative analysis of

the survey information that was obtained. The purpose is to

identify more precisely reasons behind the slow achievement

of tand reclamation (land development).Þ6o This analysis

concentrates on the impact of non-technical aspects such

as farmer's participation, et.hnicity, income distribution,

migration status, and land ownership status. Às suctr, it

deals wit.h t.he social, economic, and other non-technical

aspects of irrigation based resettlement. In particular, the

60 > the term land reclamation js commonTy used in fndonesia
to refer to the activity of breaking the previously unused
Tand into irrigated paddy field. Hovever, the term land
development is used in this thesis to represent the acti-vity
of turning virgin Tand into neÍl irrigated paddy fields
( savah) .
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impact of land ownership on the transmigrant farmer, s

participation in the land development process is examined.

The degree of participation in development

activities can serve as an indicator of social, cultural and

economic adaptation of transmigrant settlers for the

following reasons: (1) land development activities require
mutual cooperation among transmigrant farmers who are stirr
in process of establishing social ties sith their ne!¡

farming community; (21 the transmigrant, faced vith a new

agricultural area, nev irrigation practices, and a different
climate, must resort to farming technique in order to adapt;

(3) the establishment of a fully developed irrigat.ed land

enterprise gives the transmigrant and his family permanent

employment.

8.4.1 SOCIO-ECONOMTC PROBLEMS OF LÀND DEVELOPT'IENT

The many socio-economÍc problems of land

development are reflected in the willingness of farmers to
cultivate their land under conditions of severe technical
constraints, Ior¿ income, and poor land ownership

administration. The administrative process of obt.aining

t.itle to land is very complicated and tenure is usually not

obtained prior to land clearing.

One of the complications is that land tenure is
governed by "hukum adat" or traditional law. Within this
legal framework there is no clear demarcation of the
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physical boundaries between land that has been assigned to
transmigrants and land that. is stirr owned by indigenous

peopre. Hence, transmigrants are often hesitant to undertake

land clearing. They knor¡ from past experience that farm

lands could be claimed by rocar people after it had been

curtivated. The reason why resettrement is usualry
impremented prior to the issuance of regar rand titre is to
enable transmigrants to curtivat.e rand as early as possibre

and to avoid the long deray that vould be incurred if the

complicated administ.ration process had to be first
completed.

From a socio-economical point of view, the

development problems are usually related, on the one hand,

to complications in the linkages betveen inst.itutional
management, rural community leadership, and the farmer, and

on the other hand to sociar and economic constraints on

development.

It has been argued that farmers' participation in
the development process is determined by their lever of
satisfact.ion with the resettlement process which wourd

depend t.hen on the adequacy of services received from

government. However, it is difficurt to retiabry measure

farmers' satisfaction. Moreover, satisfaction may be rerated
to income level and to the feering of being financiarly
secure. rt is certainly positivery affected by the degree of
adaptation achieved. rn other vords, satisfaction is a
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result as !¡ell as a contributing factor to successful

adaptation.

8.4.3 DEVELOPMENT OF THE MODEL FOR MULTIVÀRIÀTE ANÄLYSIS

Ä,. Research Hypotheses

Às outlined in Chapter TÍ, the research hypotheses

Ì{ere developed by taking into account both the docr¡nented

experience with transmigration and the theoret.ical
explanations obtained from existing lit.erature. There is a

good reason to believe that proçJress in land development

depends strongly on the farmers' income, skills, experience

in agricult.ure prior to resettlement, and on t.heir

motivation to participate in transmigration. This propensity

is articulated in the follor¿ing hypotheses:

o The abiTity of the farmer to perform the initiaT Tand

deveTopment is dependent upon the level of farm income: the

higher the income of the farmer, the greater the percentage

of Tand deveTopment.

o The status of land ovnership js related to Tand

deveTopment performance, The more uncertain the Tand status
the more reluctant the farmers vi17 be to perform the

initial Tand deveTopment.

o There is also a relationship betveen Tand development

progress and the type of transmigration program attached to
the resettl-ement impTementation in the nevTy estabrished
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irrigated 7ands. Other factors that infTuence the

deveTopment are the pTace of origin of the transmigrant, the

geographic Tocation of irrigation project and adequacy of
irrigation vater at the site since these are rerated to the

abiTity and the viTTingness of the farmer to perform Land.

deveTopment.

B. Data and Met.hod of Ànalysis

Chapter-V described how the primary data for this
analysis vere obtained by field surveys in the study areas.

It vas also explained the sample size !¡as set at a total of
253 households (rumah tangga). Stratified random sampling

was used vith proportional allocation according to
population size of the strata. Thus, lzL sample households

lJere selected using simpre random sampling procedure from

the Way Rarem frrigation Project and L3Z sample households

in the Luwu frrigation Project, or 253 households in total.
These households wiIl provide the income profile, the

proçtress of land development, the transmigration status, the

area of transmigrant origin, and the legal land ownership

status.

Regression analysis Has used to test the above

hypotheses. Net farm income is measured in Rupiah per

household per year; progress of rand reclamation is measured

in the cunulative percentage of each farm familyrs
achievement. Land status the proçlress of obtaining
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individual land t.itle from the Àgrarian Àgency is
measured by the percentage of administrative and Iegal
procedure currently completed for each individual ownership

concerned.

Past experiences in agricultural practice shovs

that transmigrant farmers who originate from West Java,

centrar Java and East Java generarly have agricurturar
experience prior to resettlement and are highty skitled in
lov-Iand paddy farming practices, while settlers from ot.her

provinces are less skilled. Therefore, a high percentage of
Iand development is expected from these categories of
transmigration settlers, folloved by the transmigrant

farmers who originated from BaIi and Nusa Tenggara Barat

(NTB). The indigenous settlersr oD the other hand, are

considered to be the least skillfut in agricurtural
practices compared to t.he other categories. Some of them are

accustomed to farming as trshift.ing cultivatorsrr, and others

were not previously engaged in irrigated farming at all.o61
It !¡as also identified that the transmigrants,

status is an indicator of settrers' motivation to undertake

farming practices. À high percentagie of land development is
expected from spontaneous transmigrant settlers since these

61 o This traditional agricuLturaL practice is often referred
to as "slashed-and burned", Which is undertaken by cutting
and burning the forest for transplanting short-term crops.
The Lands are usuaTTy abandoned after severar crops, vhich
often brings about serious erosion and Tand deterioration.
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are highry motivat.ed individuars who have migrated on a

voluntary basis from different parts of the country. Next

forrovs the generar transmigrant, after that other
transmigrant categories.

Geographic characteristic of irrigation, vhich is a

dichotomous variable, is also expected to make significant
dif ference in the ef f ect of land development. proçtress. .â,

high percentage of development. is expect.ed from irrigated
areas in the Luwu region, which is characterized by higher
rainfall intensity and is located on a low-land prain
adjacent to the coast. Ànother dichotomous variable is
irrigation adequacy at the sit.e. This variabre is also

expected to produce different characteristics. À high
percentage of rand deveropment is expected from farm rand

rvhich has sufficient water available at the field on demand.

In order to consider these issues, the variables
are incruded in the regression anarysis as f our dr:rnmy

variabres. rn accordance with the generar procedure of
multivariat.e analysis, a drmrmy variable is created to
represent a nominal variable (see Bjafock, Jr,
1-975:498-460), The corresponding variable is referred to as

dummy variabre since simpre scores of tll and tol have been

arbitrarily assigned, and they are treated as intervar
variables in the regression procedure. rn the case of dunmy

variables, one category of the variabre shourd be excluded,

because if all dr¡nmies that are constructed from a given
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variable are incruded, it is likely that the equation virl
become unsorvabre. This is because the [nth] dr.unmy variabre
is entirery determined by the f irst I n-1 ] drmrmies entered

into the equation (see Harri, 79BB: to ). The excruded

category, however, will automaticarry become a reference
category by which to compare the effect of other categories
that are evaluated.

In the present analysis, the ethnicity of the
respondents consists of five categories: (1) transmigrants
from West Java; (2) transmigrant from Central Java; (3)

transmigrant from East Java; (4) transmigrant from Bari and

NTB, and (5) from other praces in rndonesia. The central
Java category is excruded from the equat.ion as the reference
category.

Transmigration status consists of five categories:
(1) coronization transmigrant; (,2) generar Èransmigrant; (3)

rocal transmigrant; (4) spontaneous transmigrant; and (s)
other categories. The generar transmigrant category is
treated as the reference category.

B. Result of Änalysis and Discussions

The results of analysis are presented in the

following table:
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Table 8-3. Regression analysis of land deveropment with
related variables from the Way Rarem and the Luwu

Irrigation Projects

From the above table, 56ro of the variance of land

development progress is explained by the independent

variables. The model is therefore a reasonable.

Surprisingly, net farm income is not a significant
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fact.or affecting the progress of land development as

indicated by the insignificant coefficient. at O.87 and beta

at -O.OO8. This result does not support the assr¡nption vith

respect to the effect of the level of pecuniary income in
promoting land development in particular, and the level of
participation in the development process in general.

The transmígration status variables are

insignificant in the context of their causal relationship
vith the progress of land development, as indicated by the

level of significance. fn other words, the coLonization

transmigrant, general transmigrant, local transmigrant, and

spontaneous transmigrant do not differ in terms of their
progress on land development.

The result of this analysis also show no

significant relationship between the progress of land

development and province of origin of the transmigrant. The

dunrmy variables, that are, origin from West Java, Central

Java, East Java, BaIi and Lombok, and origin from from other

places, result in insignificant coefficients.
The level of significance of irrigation variable

indicated that an irrigation scheme, vhether it is located

in the low-Iand plain of Luwu region, South Sulawesi

Province or located in the high land plain in Lampung

Province, do not differ in their proçtress of land

development as indicated by the insignificant. coefficient.
Hor¿ever, the variables of irrigation adequacy at the site
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turns out to be significant in the context of their causal

relationship with the progress of land development, as

indicated by the level of significance at o.oz7 and .beta at
o.1o1. This result, indicates that adequacy of irrigation
vater at the site has a significant impact. on the level of
land deveropment. progress. rn other vords, rand development

proçtress differs in terms of irrigation vater adequacy at
the farm block.

The most striking feature in this analysis is the

fact that the land ovnership stat.us in terms of assurance of
regar tit.les turns out to be the most significant factor
affecting the level of farmers, participation in the land

deveropment process. This indication is explained by the

lever of significance at o.oo with beta coefficient of o.74.

Both imply high significance and a very strong relationship.
Àn explanation for this result lies vithin the

socio-psychorogical context that the more certain land

ownership status by means of legal entitlement the

more the farmers are encouraged to participate in the land

development process. This tendency is support.ed by Cernea

(1988) who stat.ed that the resettlement program, by its
nature, is always extraordinarily disruptive and painful
economically and culturally (Cernea, 1_988:T). Therefore,

migrants might only feel secure enough if they have a legal
ovnership of land. ft does not seem an exaggeration to
consider that legal title means everything for transmigrant
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farmers, even though it. may not be economically or

financially viable enough to support their subsistence

through time, as suggested by Daroesman:

."Oving to the fact tl:at in reaTity it js not
aTvays easy to keep a sizabTe of more than one hectare
of land in cuTtivation, and the fact that the high
production costs and 7ov marketing of surplus crops, in
most instance, the farmers shouTd pay addiLional effort
to finding outside vork to provide cash income. " . . . . .

(Daroesman, 1-987: 86 ).

It is therefore quite obvious that the nevly

resettled transmigrants, dealing with the disruptive,

stressful and painful process of resettlement, would

perceive legal land title as the most crucial issue, often

more so than agricultural production itself. Thus, prior to

the issuance of legal land title, farmers may suffer from

extraordinary distressing uncertainties, after already

making the uncertain decision to join the transmigration

program. Unfortunately, the transfer of official land title

to transmigrant farmers is time-consurning and involves very

complicated procedures. Each land holding must be carefully

surveyed, inventorized and clearly marked, physically,

administratively, traditionally and legalIy.

The distribution of land is conducted after the

transmigrant arrives at the site. However, due to a nr¡nber

of considerations, land allocation is mostly done prior to

issuing legal land ownership certificates. The most common

reason for this detay is the underlying difficulties in
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conducting simultaneous cadasteral surveys for such a large

ntnnber of individual holdings. A second reason, based upon

past experience, is the policy of giving Iand ownership

certificates to t.ransmigrants only after their achieving

agricultural productivity, so as not to tempt farmers to

sell their land in order to obtain easy money to satisfy

both primary and secondary consumer goods for instance

for buying a motor cyc1e, transistor radio, television set

and other such electronic appliances. There are several

documented cases where transmigrants sold their Iand and

returned to their place of origin or to other destinations'

Finally, there is the possibility that some irresponsible

officers may gain advantage from this delay. This

likelihood, however, is subject to further examination.

The most obvious ímPact of the slov

administrational process is that transmigrant farmers may

feel they have no assurance of land o!¡nership. Moreover,

experience has indicated that land without legal olrnership

certificates is very susceptible to claim by local

speculators after the land had been fulty developed. Though

the physical boundaries of land can be identified by

existing cultivation, without a legal land ovnership

certificate, the speculator may claim ownership by imposing

the traditional boundary through the provision of

traditional law. Such claim !¡itt bring about a feeling of

uncertainty for transmigrants. Moreover, the process of
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arbitration is time-consrnning and fairly complicated. As a

result, transmigrant farmers often maintains a

"vait-and-see" attitude, which leads to apat.hy or continuous

dependency on subsidy assistance from government or charity

from other external organizations. The farmer is not willing

to take perceived risks if they believe there is some

uncertainty to their land status.

Under such complicated circr¡nstances, the

government bureaucratic machinery should always maintain

consistent, effective, efficient and honest vorking

conditions, especially by simplifying the process of land

status assignment. Otherwise, farmers may not wistt to

participate voluntarily.

8.4.4 OVERÀLL IMPLTC^â,TION OF THE T'ÍUITIVÀRIÀTE ÀNALYSTS

The magnitude of land development achievement of

the newly established irrigation project under the

Transmigration Settlement Program is strongly determined by

assurance of land ownership status. This assurance is

measured by issuance of official Tand title undertaken by

the Cadasteral Àgency. This issuance is granted after the

farmer has shown a serious attempt to cultivate the land.

The transference of land title presents a

contradictory and complex situation. on one hand, the land

ownership status is fully authorized only after a farmer has

shown a certain integrity and active participation in taking
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care of the land. This check on the farmer guarantees the

intention of the farmer to develop the land. On the other

hand, this study has shown that land ownership status

contributes to a farmer's r¿illingness to accelerate the land

development progress. If, transmigrant farmers adopt a

rfwait-and-seerf attitude until land titles have been issued,

development does not proceed according to the desired

schedule. During this time, the farmer might rely on

prolonged subsidies, gifts, and charity from the government,

or other external organizations, often leading to chronic

dependency. This analysis strongly supports the research

hypothesis vith regard to the causal relationship of the

status of land ownership and the willingness of farmers to

perform land development.

There is no evidence in this analysis to support

the hypothesis that the income level of farmers contributes

to the progress of land development. The ethnicity or

province of origin is also insignificant in its effect on

the land reclamation progress. Similarly, migration status

does not show any significance with the land reclamation.

The effect of regional irrigation characteristics

gives insignificant indication vith respect to their

relationship with the progress of land development. However,

the adequacy of irrigation water at the site gives

significant support to the research hypothesis vith respect

to its causal relationship with the progress of land
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development.

There is an urgent need for the future research to

consider the implications of the existing practices and

knowledge pertaining to migration circt¡nstances in order to

be able to improve future transmigration programs in

Indonesia. fn addition, transmigration settlement proçframs

shall take into consideration the quickest measures of

providing issuance of official land ownership status. This

may take place if the bureaucratic machinery of cadasteral

Iand administration expedites deregulation measures to

simplify the assignment of individual land titles. Above

alI, the government bureaucratic machinery should alvays

maintain consistent, effective, efficient and earnest

working conditions, especially by simplifying the process of

Iand status assignment. Otherwise, the transmigration farmer

may not vish to participate voluntarily.

The background of farming experience should also be

taken into account in order to detract the least motivated

farmers from settling on irrigated land development areas.

This could be done through a rigid selection criteria prior

to resettlement. Planners should be reminded that

resettlement is not just a simple process as moving people

physically, rather, it is a complex socio-cultural and

economic process.
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CH^â,PTER NINE

CONCLUSIONS AND RECOMMENDATIONS

The irrigation-based transmigration program in
Indonesia is one of several hunan reset.tlement endeavors

undertaken in the interest of improving the distribution of
hr¡nan resources in the country. This program is meant to
modify population density by settling people from the most

densely populated areas into areas with the least popurat.ion
density, thereby contributing at the same time to large
scale development of the islands that until now have ragged
behind in development.

Previous experience, hovever, indicates that the
transmigration process has met with varying revers of
success and that. the development of the nen agricultural
areas often farls short of the expectations. rndeed, the
process of convert.ing dry land to irrigated paddy fields
often seems to get stuck before the originar target is
reached. some of the reasons for this are purely budget

rerated. There are, hovever, arso other reasons both
technicar and non-technical, that can explaÍn the often
disappointing rate of the development.

successfur implementation of a transmigration
scheme requires not only good engineering but also a wide

range of appropriate and timely socio-economic supports.
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Moreover, existing probrems in the engineering component can
be shown to have serious adverse economic and sociar
consequences for the development while social and economic
problems have repercussions on the technical implementation.
Measures aimed at sorving existing problems and improving
condit'ions thus have technicar, economic, and sociar
dimensions. This means that each of the three disciprines:
economics, sociology and engineering are involved in the
identÍficat.ion of and the sorution for the probrems. The

integration of these disciplines is the basis of this stucly.
The research methodorogy of the present study emptoys an

int.er-disciprinary approach, blending several interconnected
study analyses in each of the three disciptines.

The interdisciplinary approach led to the folrowing
general conclusions.

The most important concrusion is that current
standard design procedure for water supply and distribution
systems, as werr as operation and maintenance, that is
characteristic of newly developed irrigation schemes, vill
resurt in a development pattern that tends to achieve on

average onry about go% of the tot.al development target
t¿ithin 25 years. calcurated estimates range from gs% to a

more common 60%. The basic reason for this is technicar: the
nevly broken land requires up to five times the normar
amount of irrigat.ion vater so that the distribut.ion system
that is designed for normal conditions is greatly inadequate
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in Ëhe criticar early years of the project. sociar and

economic factors, hor¿ever, also pray an important role.
The initial water shortage is seriousry aggravated

by low irrigation distribution effíciency. This efficiency
depends very much on the effectiveness of farmers in
managing and operating the system, which det.eriorates
rapidly r¿hen canars and structures are not property
maintained. But the capacities of farmers to part.icipate in
operation and maintenance depends very much on t.heir
economic condition and on their adaptation to the new living
conditions. Thus a sensitivity test indicates that
irrigation distribution efficiency strongly affects the rate
of progress in land deveropment. Ä minor change in the
magnitude of irrigation efficiency witr have a substantiar
effect on the time it. takes for the deveropment. to reach its
target. À ror¿ lever of irrigation efficiency may mean that
the target vill never be reached.

The farmer's abirity to undertake land development
is arso a key factor in the rate at which the target is
apProached. The sensitivity analysis, however, showed that
it is not as critical as irrigat.ion efficiency. The

conclusion is that vith present design standards, high
initial vater demand may prevent the development from
reaching its target. for a long time. The time can be

shortened substantiatly by a heightened irrigation
distribution efficiency and, to a lesser degree, by higher
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participatíon of farmers

operation and maint.enance.

in both land development and

To find a technicar solution to this problem a

modification of current design practice !¡as investigated.
rncreasing the dist.ribution capacity to meet the full
initial demand, carled simurtaneous irrigation
imprementation, as a means of accelerating new land
development, is technically possibte but highry unrealistic.
This is not only because of vater constraints, but arso
because of the large canal dimensions needed. This is very
costly and t.he canars vourd subsequently be too large to
cope with sedimentation probrems under stabirized water
demand conditions.

Ànother vay of dearing with the problem is by means

of step-by-step deveropment. which means that the deveropment

is gradualry stepped up. This requires a larger canar

capacity than for present design conditions but not. as rarge
as for the simultaneous development. The implementation time

is ronger. The more the area is divided into units that are
added stepwise, the smalrer the required capacit.y, but the
longer the implementation t.ime. Àn anaJ.ysis clearry
demonstrates that the step-by-step concept increases the
rate of development in t.he first 10 years of irrigation
compared to the convent.ional approach. Àfter zs years,
hovever, the trends became similar. Detailed optimization
procedures are needed to determine the optimun dimensions of
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the distribution system vhire maximizing net productivity.
This matter is beyond the scope of the present study, it
vill need to be considered in future research. The point. is
crucial for the design as well as the imptementation of the
project and has serious economic and social ramifications.

since success of the transmigration project depends

cruciarly on farmers's participation in tertiary (farm)

rever operation and maintenance, the reasons for ress than
full cooperation have been examined.

rt has been observed in this connection that. the
present poricy of free water reads to an att.itude of
dependency on the government and a lack of interest in
efficient vater managiement on the part of farmers. To

rectify this, the government is considering imposing a water
user fee which should, if possibrer pay for the operat.ion

and maintenance of the system and promote a more effective
use of the avairabre l¡ater. À cost analysis vas undertaken

to determine the rrvaluerr of irrigation r¿ater vhich courd be

charged to farmers.

The study concluded that transmigrant farmers in
the study areas are unable to pay user fees that would

provide totar capital cost recovery. The anarysis also
concruded that it. is possible to hold transmigrant farmers

responsible for the recovery of operation and maintenance

costs of irrigation facirities; however, farmers vith very
small rand hordings should not be obligated to pay any vater
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charge at arr. The imposition of water user fees, however,

should be undertaken onry in conjunction vith a converted

effort at Íncreasing productivity in transmigration areas.

The abirity of farmers to pay user fees for water
as werr as their generar ability to participate in rand

development and operation and maintenance of the system

depends on t.heir economic posit ion and this is crosery
related to the size of their land holding.

The study clearly shows that the current Z.O ha

rand arlocatíon is inadequate. since o,zs ha is needed for
the house yard, and o.75 ha is uprand area, only 1. o ha is
avairabre for irrigated farming. The income from this land

is barery enough to cover expenses and leaves no room for
improvements. Disregarding the impact of rffragmentationfr on

rand ownership in the long run, the analysis suggest.s that
the arlocation of irrigated land shourd be larger than z.o
ha. Land for house yard and upland area shourd be added to
this. The exact figure, however, shourd be determined for
each project separately and be subject to further study.

The participation of farmers in the development is
not only a matter of economics. rt is also very much

dependent. on their adaptation to the new vay of rife. The

degree in which adaptation is achieved can be measured in a

nunber of ways.

The majority of respondents (97%) indicated that
they activery part.icipated in sociar events, in mutuar aid,
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and other activities required by the community. Eighty

percent !¡ere actÍve participants and L7% only participated

occasionally. Only about 3% of the settlers were not

participating in social actívities in the rural communities

for one reason or another.

Ninety three percent of settlers considered the

present resettlement area to be their nev home and an

improvement over their previous living conditions. Àbout 3%

of respondents vere not better off, and only Le" stated they

vere unhappy with their present conditions. Äbout 85% stated

that they were satisfied, and about 14% were sat.isfied with

reservations. The degree of the settlers'adaptation can

also be seen from the present conditions of their houses and

IivÍng environment. Àbout 85% stated that they had rebuilt
their houses to improve the original conditions of houses

provided for them when they first arrived in the area.

Overall, they lived in a modest rural environment. Àbout 24%

live in very simple housing, 37% in moderately simple

housing, 32% in moderate housing, and the other 74 in
permanent brick housing.

It should be noted, however, that this degree of

adaptation vas attained after a good many years. In the

crucial first years there !¡ere many frustrations.
Lack of adequate preparation at the site lras the

cause of major problems experienced by respondents. Àbout

75r" stated that facilities vere not completed on-arrival. On
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average, land allocation !¡as about 644 completed, housing

was 58% compreted, land crearing 62% completed. rn most

cases it took a long t.ime before irrigation facilit.ies were

availabre. Àbout 56r" of the respondents stat.e that they
found the resettlement preparation worse than they
anticipated. The other 44% stated that they found the
resettrement conditions better than they had anticipated.

Due to the fact that irrigation implementation

requires a long time relative to the time required for hr¡nan

mobilization, more often than not, t.ransmigration settlers
spend years waiting before they are able to apply
irrigation vater to their agricurt.ural lands. These

conf licting circ¡¡nstances f orce the set.tlers to resort to
dry farming prior to irrigation services. Therefore,
settlers have to seek other means of employment prior to
their full adapt.ation to irrigated agriculturar practices.

Än important expectation of the transmigrants was

the security of being abre to farm their ovn land.
Therefore, they need assurance about rand tenure status in
the sense that they are guaranteed permanent occupancy of
the land without any potential claim from others.

Multivariate analysis was used in the study t.o test
a nr¡nber of hypotheses regarding the rerationship betveen

the progress of land development and a set of specific
factors, namery, household income, land ownership status,
migration status, geographic location and the adequacy of
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irrigation water at the field.
À regression analysis indicate that the status of

the t.ransmigrant, qeneral-, local, spontaneous, and other
does not have a statistically significanÈ relat.ionship with
the rand development progress. similarry, the region of
origin of transmigrants turned out to be insignificant in
expraining the progress of rand deveropment. However, the
adequacy of irrigation facilities in the field is a

significant, variable in this respect.

The most striking feature of the multivariate
analysis is that. land ownership status is a most significant
factor determining the rever of participating in rand

development. The analysis thus strongly supports the

research hypothesis that there is a causal relationship
between the status of land ownership and the wirringness of
farmers to undertake land development. However, there is no

evidence in the analysis to support the hypothesis that
income levels of farmers contribute to proçJress in land
deveropment. The effect of geographic location arso turned
out to be statisticarly insignificant. The research

hypothesis that irrigation adequacy at the site is causally
rerated with the progress of land deveropment is supported

by the analysis.

There ís an urgent need for future research to
consider the imptícations of the existing practices and

knowredge pertaining to irrigation based transmigration
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program. This is particularly in relation l¡ith the size of
land allocation, method of implementation in relat.ion with
irrigation condÍtion for the newly developed agricultural
lands. ft. is is also important to find the solution of
design implication of irrigation scheme with respect to the

excessive vater requirement in the early stage of irrigat.ion
development.

In conclusion, howeverr âDy attempt to extrapolate
the results of analyses in this thesis broadly to other

regions in Indonesia should consider carefully the specific
condition of the areas. This study covered the limited study

area only with some constraints on the quality as vell the

availability of data. À nr¡nber of questions remains

uncovered about the settlers adapt.at.ion to the

transmigration scheme, pre-resettlement planning and

preparation as well as socio-cultural and technical supports

required for the success of the program. It is obvious that
more studies are required before generalizations can be

drawn.

The following recommendations are suggested for
consideration in future programs:

(1) The expected rate of land development for nevly

established irrigation schemes should be included both in
the technical design and in the implementation of a

resettlement proçJram. Opportunity for temporary employment

must be provided during the initial resettlement phase
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because newry broken irrigated rand requires time to
stabilize and to become fulry productive. Maintaining a high
level of irrigation distribution efficiency is highry
important for successful irrigation implementation. This can

only be achieved only vith proper operat.ion and maintenance

procedures which are dependent on community participation,
personnel capability and crop productivity.

rt is also essential for farmers to rearize that
irrigation water provided by the government is not a free
commodity. The beneficiaries shourd, in return, be required
to activery participate in maintaining stabre and

sustainable irrigat.ion water distribution.
WhiIe economic justification for providing

irrigation water carrs for the recovery of capitar costs of
investments at the earliest possibre time, this objective
cannot be realized because irrigated farms cannot support
the additionar cost. water charges may be desirable but any

attempts to impose them should wait. untir the reset.t.lement

phase has reached a st.able condition; othervise, the
serf-sustainable stage of resettlement wirl never become a

reality.

(2) Better pre-resettlement preparation is needed,

firstly, to make prospective participants better avare of
vhat to expect, secondly, to hetp them adapt to their new

environment and responsibirities, and thirdry, to improve

his future ability to pay for operation and maintenance of
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the project so as to obtain a

agricultural operation.

sustainable irrigated

(3) Proper land allocation in terms of quality,
size, distance to dwerrings and ownership status is also
very important. Marginalizat.ion of land by providing minimt¡n

and often inadequate hordings shourd be avoided. rn
addition, the impact of land fragmentation over time must

arso be taken into considerat.ion. overarl, it Ís important
to incrude Ín the pranning stages arr sociar, curturar,
demographic, technicar, and environmental aspects, through
an interdisciprinary approach. The selection process should

also appry criteria that are more conducive to success in
agricultural practice and adaptation such as previous

farming experience, education, motivation, and witringness
to participate, to work hard and to support the program.

(4) It is essential to increase agricultural
productivity by improving farming techniques, operation and

maintenance of irrigation infrastructures, cropping
patterns, rurar institutions and a reliabry integrated
working coordination, post harvest crop maintenance, price
stability and a sustainable means of agriculturar practice.
Àlt this requires not only better preparation prior to
resettlement but also follow-up extension programs.

(5) short comings of irrigation system provided are
t.he most significant factors that hamper progress in farming
practices and rate of development. second in line is the
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proper pricing of agricurtural products through a suitable
market system; this is then folrowed by agricurtural
productivity which t.end to be low in the init.ial stages, a

secure village environment, better rurar financiar
institutions and better working cooperation at the farm

level. Trrese factors have often been overrooked by planners,

implementing agencies and poricy makers, but must be taken

into account in any resettlement proçJram in the future.
Current experience in irrigation development

indicates that there must be a command area large enough to
economicarly serve the irrigation requirements and stilt
smarr enough to be managed efficiently. The question then is
ff to vhat extent is the single irrigat.ion command area

determined in order that it can be managed effectively?tf The

answer to this question is arso open to future research as

it is beyond the scope of the present study.

^ä,lthough the transmigration program tras met vith
success ín terms of totar nunbers relocated and totar
increase in agricult.ural production, it remains a rural
development initiative that is questionabre in terms of its
cost-effectiveness. rt requires heavy capitar investment, in
the form of the new irrÍgation projects that are needed to
make nev settlements operational. There is also considerable

evidence that the settrers do not arways accept or adapt to
their nev environment and agriculturar practice as readiry
as planners anticipate, or as politicians promise.
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Àmong the different types of resettlement projects
under the transmigration program, irrigation based

transmigration still has good prospects for the future
provided that the lessons of past experience are applied.
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SUMMARY OF CONSIDERATIONS FOR THE SELECTION OF STUDV AREAS FOR FIELD SURVEY

i 1{O. i i 5OIIE SRLIEHT FERTURES OF TIIE RRERs FOR CÛIiPIIRHTIUE COI,I5IOERIIITO}{
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I{RY RßREÌI IRRI6RTIOI{ PROJEI]T
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thc birth plocc of trrn:nigrotion
rc=ettlexcnt, but currcntlg closed
for ncc populatiorr re=cttlexcnL)
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tronsnigrcnt frox J¡r,¡, B¡li' Lon-
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¡re residcd bg locol inhsbit¡nt=-
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i as snoll lond holding forner xith
I irrigation bosed-agriculturc in
: 1960i- (Hoxever' Irrigction lhene
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-Louoted in
xcsi , ui th
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f ndoncsi a.
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i -fhc ovcrage rcsettl*nent condition
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-Renote. not easilg scces=iblc.

thc centÉr-Èõst of 5¡:I¡
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tion rc=ettlcncnt. :
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: i-Pl¡ntcd xith lor-Iond poddg i-Plor¡tcd uith loH-lon,J paddg
-----:-----------l-----------l-------

, i-Loc¡tcd b.¡t¡cen 50 to 150n ¡bove i-Locotcd bctHccn 5 to 3Ûn sbove i-Ranging bertxcen I to 200 reters
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AFPENDIX 6- I

Flag (l) = I
la=O

Suma = O

j = l' # of Reqlon

Suma=Suma+A(i)

lrtol= j + I

R0(1) >/Suma

(1) not Eq. Suma

Flag Ce+t>t
le = tnt

R(l¿2)= O
Flag (la+1) = 2
le= tyt

DEirA.ILS} rI,OI,IICTT.AITT OF .ALT¡CA'TION OF TTTE
CTILTIVAELE AnEA. rnrFo EACH ßreION (SûIET #r Or 3)
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APPENDIX 8.2

Figure 6-5b Detail Flowchart of Allocation
of the Cultivable Area into
Each Region (Sheet #2 of 3)

DETâ,ILED FLOWCH.AB'T OF AIT.OCATION OF THE
CULTII'AEI.E AAEA IT TìO EAjCTT NreION (SffiT #2 OF 3)

(Sheet #2 of

Do jr = lr la
R (f,l)= B O(f)
REtri = I
Suma = Rfi,l)Flag (jr) = 1

R(¡r,1) =A0r)

DO K= lr!a

Suma=Suma+A(k)

R(la+ 1,2)=80(1)-Suma
Rstrt= la+ I
Sumr=R(la+ 1,1)

.Doi=2, 1OO

Sumr = Sumr + R0(D

Sumr = Sumr - RO (¡)
R (Rsiüt,j) . A (R $ürl - Sumr
Flag(Rstrl+l)=J
R stTt ' R Stvt+ I

R (Rrtri,i) " RO 0)
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Sheet #3 of 3

A (Bst*+) = IOO x AToi
lR=lr+l
Flag ( lR¡ = ¡

APPENDIX 6.3

DETAII.EI FT.OWCTI.Àß'T OF â,TJ.OCA.'TION OF THE
cttl"TwAtr E .âaE.â. INTO EACH REGTON (SffiT #3 Or 3)
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APPENDIX 6-4

COTVIPUTER PROGRAM OF THE S¡À/tJLATION MODEL TO DETERN,IINE
ACTUALUTILIZATION OF A PROJECT

i.rÊfi:üt:i-77 v.i.1 {:Lrlj:",i-ii¡lit rrÈl-clrtl .ã.;=tein= lnc. _L?,34,1?E? lLii-t?.,/!L l_Ê;:fi-;f,r-¡
ci: ¡lan=: 1i=t - di=l: r Þrärnings. exe,:lt,--pe, t=r-minsl.,:hecl.;. ai-r=.;-,checli

tr

L.

c:f,45,57
1 DIIÍENSIEN F'ERT(iö).4(:tj) rElm(l(J(J).ft(l(r(:lr:l),Rl(1(j(:)),R(:r:r,r{:)(:)) ren(1(l(:))
f, CHARAETER Ie
4 write(å.S)
5 5 format(Íl .'!,alrre of ALF.HA : ,r$)
,5 read(5rÉ)A1Fha
7 -\ fc,rmat(fi"f,)
t: Nrit¡=io"l/)
I7 format(5:l .'Valr_re of EETâ : ,r5)

1 (:) read ( 5. B ) Bet.r
11 S farrnat(f5,f,)
1: p¡r-i te(-q"?)
t 1 D -Ë-.,-,.-.r-,, q,, ¿ r,-.L -.. ru'lidi_\q¡r.r ,L¡Lr:i irt.H.=. r-r.i f_l-ir¡ i;..¡=j:=m ( h; i : ._:=,ì
l-4 read ( l-='. 1rj ) r:il--c i:
15 1(:t lorrnat(f1r:1 ,f,)
1,5 write(,3rL1)
77 J,L farmat(5¡r,'lr.lrtmber af Reqion in the Sy=tem ; ,rË)
1A read(i.Ii)Ir
1? 11 format( if,J
:i) wri te ( ó, lf )
11 1r format(Fr:.'Nurmher ef ordinates in unit Reqr-tirement :. ¡$)1" read ( 5,Ii) Iq
If, 15 write(,5r1ó)
"4 16 farmat(,/.Sir,'INF.UT EACH AFEA OF A FIEGIOI,J ( .Z J , ,/)?5 sLrmp=(-).
îó do .l(i i=1 . I r
?7 write(ó.=Ö)i
:: =tt :::t"a(Sir.'Fercentage area of Regicn : ( ',if,,' ) : ',$)
¿a read(5.îF) Fort(i)
f,C' 15 forrnat(f5,1)
f,l sLrmp=sLrrnp+Fort( i )
f,î f,(-) con tinure
f,f, if (sr-rmp .gt. 1(:)(:) ) then
=,4 write(ó.f,F)
¡5 f,5 format(sir.'The Totar percentaqe Ai-ea i-s Too LAREE r. ,,r')f,ó 9o to 15

='7 else if (slrmp .1t. 1i:)(:) ) then
38 write(ó.4r] )
J9 4r-t format(sx.,The Total F,ercentage Area is Too sl,lALL l, ,/)4(l go to 15
41 end if
4" do 5r-) i=I , I r
4f' A( i;=Po.¡( i ) f<Atot.zlûr_r.
44 50 continure

45 write(6,6t1 )
4õ ,5(:, format(,¡.5x,'INFUT THE ORDTNATES oF |JNIT REaUL1ENENT ,/,\47 do gri i=1. Iq
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48 Þii-jte(å.7(l)i
49 7t-, fnrmat(5x.'unit Reqr-rirement (li=-ect]na) af- Year ( '.if,.' ) :'rÈ)
5(:) read(ó.7:)tlm(i)
51 7= fcrm¡.i-(f5.")
5? Bti continure
Sf, do 1(:)(j j=lq+t.1r1r)
54 Llm ( i ) =r.fm ( Iq )

55 1(l(i con tinure
5¿ r¡¡ri te ( ó . l(JI )

57 101 format(/,A>t.'HoÞr l1any Year is Variatian of Design Discharge :'r$)
58 read(5r1?) Iqn
59 do 17(:t j =1 . I qn
,l(:) write ( ó. L1(:) ) j
å1 11(l format(5¡l .'Desì.gn Discharge. On ( '!i4.' ) in rn..f,/sec. : 'rÈ)
ó1 read ( 5. 1î(_r ) An ( i ¡

åf, 1=(-) f ¡rmat ( f 1O,4 )

64 L7t, conti nure
6b da |,l=Tqn+l .1(l(l
6É Qn(þ;)=Qn(Iqn)
L7 end da
be do I=1 . I r+1
6g do l,;=1r 1r_)(:)

7t_t Fi (I.|.;)=rj,
7l- er¡cj do
7-! errd da
7i R(:r(1)=EetaHAlpha*(nn (1) XI(:)(l(:). )/Qm( 1)
74 do .lr-rrj i=î i liJil
7=r =-Lrmrq=(:),7ê dÐ irl(l j =1 r i-1
77 sLtmrq=sr-(mrq+ñ0 ( j ) *nm ( i-j +1 )
78 ?Qlt continr-re
79 R(:) ( i ) =Ereta* (A1pha*Qn ( i ) X1(:)(l(:'. -sLrrnrq ) /Am( 1)
8(l =(l(:) tron tinLre
-q1 open(ltnit=î"file:'c:\watfor\dev#f,.ourt' t åcEess='append' )
El write(2r555) Alpha. Eeta. Atot, Ir-, lq
Bf, 555 format(//,3t1 ,' ALF'HA = ',f5.f,./j

a Sil"' E|ETA = '.fS.J../.
c 5r:. ' TDTAL AFiEA = ' . f 1(:).4 ,' ha ' t,/ t
d 5x,' NU|-4BER úF REGIEFJ = ' , í4r/ ,
e 5¡l . ' ORDINIATES of qrn = ' . i4 )

E4 write(=r55ð)
BS 55ò forma.t( / t5¡tr'-------

L----' /
' jt I
gSii 

" 
' YEAft UNIT-RECIT. DESIGN Eì CULTIVABLE AREA ' t,, ,

goiír Ri Sigma Ri 'r/,
hSx.' I/=/ha ma/--ec ha ha Z '.,'.
iSir.' ---'t

Aå sLrmr=(:).
A7 do 7r-tr-t i=l,1(-)(:)
gs R1(i)=Rt-t(i)
Elç sLrmr=s¡-¡¡¡¡+ftr-)( j )

?(J ç,¡rite(?.56(:))irem(i) rÇn(i).R(l(i).sr-rrnr,1(-)(:,.*=utmr,/Atot
91 5ó(:) format(5x.i5.Iir.f7.î,î¡rrf1(:),1.î:r.flC).4.3¡l .f I1.f,,1ir.i7,?)
?T 7(:l(:, continLre

9= do fg(l l,i=l. Ir
94 .lB(J flag(k) = (-t,

95 f1;.9(1)=1
76 Ia=(:l
97 sLtrnà={:t,
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"E do i=l .Ir

r,:,.i
L (11

1(lî
l(-)f,
1(14
1(l5
106
IrtT
1r:,8
1(l?
11tl
111
111
11I

119 el=e
1î(l
l.;f l-

T ¿.J,

1:4
1:Í
1"6
L?7
tlÐ
! ¿-7
1f,(:)
I T{

t?1

1f,r
l- ':,+
J. ':, -l

lf,,q end if
I='7 do j ==. I(J(J
1f,S
1f,9
14(:)
141
14?
a +.j,
L44
145
L46
!+/
a 

^or-u
t4?
15(l
151
152
r -r.j,
154

sr-rfna==Ltma+A i j )
if (ELlmr .ge. =urma) then

Trlnt=r-r-l
end if
if (R(-t(1) .ge. =urrna) then

f -- iI d-J

if (ñ(l(1) .ne. sL(mà ) then
flag(Ia+1)=1
Ie='n'

else
F( Ia¡?)=t-¡.
flaq( Ià+1)=î
Te='v'

end if
end if

R(1"1)=Frr:)(1)
ßb Ld.i L-a

=lrmr=R(1r1)
da j r=1.I-r.

flaqijr)=1
F,(jrrl)=a(jr)

end do
if ( Ie , Êq. 'n' ) then

SLtmã=(:).
do þ;=1 .Ia

sLrma=slrmå+A ( l,; )
end do
Fi ( Iå+1. 1 ) =Rt_r ( 1 ) _=LrrnÂ

Rstart= I a+1
=utmr=R(Ia+1r1)

SLtfnr=(J.
R--tart= I a+ I

end if

114 end do
115 if (Ia .Êq. (:l ) then
1 1,5
LL7
1l-q

e_Lrfnr=sLrfnr+Rr] ( j )

if (snmr .gt. A(REtart-) ) then
sLrrnr=sLrmr-R(:t ( i )

F ( Rstart r j ) =A ( Rstart ) -sumr
Fl ( Rstart+I r i ) =sumr+Fö ( i ) -A ( Rstart)
flag(Rstart+l)=j
Rstart=Rstart+1
if(Rstart.gt. Ir ) then

A ( Rstart ):1(:)(-r. XAtot
I r=I r+1
flaq(Ir)=j

end if
s¡-tmr=R(Rstartn j )

else
F(R=tart. j )=F(_!( j )

end :f
urrite( *! * ) j .Rstart'A(Fistart) .Rr:)( j ) .sutmr

155 end do
156 f 1ag ( Irtot+l )=1(:)r)
L37 f laq( 1r+1 )=lOr:t
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159
1-q(-)

1,51
16?
1of, 8Q(:t

I64
1ó5
16,5
t,57
1éS
1,5? 3î(:l
17(:) e8(:)
L7L
I77 AçLl
I7A 9t-tt-t

lat

å5i{.
b5x.

do 1,.:.=1.Irr-L
u¡rite(xr)Í) h, flag(Þt)

end do

r.¡ri te ( î. 555 ) A I pha. Eeta. Àtot. I r
uvri te ( ?,8(J(l )

format(/.5¡r.' REËIOI.J YEAR en
/' t/ r

r Iq

R(REE..YEAñ)

ha ha

trufir'l. R

mA/=ec

cLtmr=l:Ì.
do ?r:)(l i=1. Ir

do 88tl iy=f I ag (

cutmr=cutrnr+R (

write(îr8l(:))
f orrna t (7>.t, í4

c on tinure
prrita(1r89i:))
f ormat ( .z )

can tinr-re

El,.tD

i).f IÀq(i+1)
i'iY)
iriyrQn(iy),R(iriy)
.îx . i4. iir , f ltl .I.1>r 

"

q cLrmr . I (:)(:) *trLrmr,/Atot
î1(:,,f,"2x.f 1!.-1 .î:1 ,-f7.?)

Ccrnpile time;
5i=e ot objecl csde:
Si=e of locaI data area(s):
Si=e of g Iohal. data area:
Ob j ec t,/Dynam i c bytes -t ree z

r-r- A 1\-tL. a ì

474r,
¿qo

oÕ¡ q

=J!"4?.,/ 477A9

E¡lec'-rti¡n
lrjurrnber of
I'llrmber of
Nurmber of
Statemen ts

time¡
eir tengions :
narnings:
errorS:
E¡reclrted:

{:)(:) , {:)ij
18
rj
t_J

r-,
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APPEÀDIX 6-58

LAND DEVELOPMENT TRENDS OF WAY RAREM BY VARYING
VALUES OF ALPI'IA AND CONSTANT BETA, At-Ð ffiTH Hlcfl (q),
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LIST OF SUlvltvlARY OF THE TRANS¡/IGRANTS' OPINIONS AND COVIMENTS ABOUT THE
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LIST OF SUMMARY OF THE NON-AGHCULTURAL INCOME OF THE TRANSMIGRANT
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