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ABSTRACT

THE IRRIGATION-BASED TRANSMIGRATION PROGRAM IN INDONESIA,
AN INTERDISCIPLINARY STUDY OF POPULATION RESETTLEMENT AND
RELATED STRATEGIES

Despite a number of successful resettlement
schemes, the implementation of irrigation-based transmigra-
tion resettlement has been characterized by both technical
and non-technical problems.

Many resettlers have, therefore, been unable to
realize the incomes and quality of 1life which had been
promised them. The overall objective of the study is to
formulate specific strategies or recommendations for
technical and socio-economic interventions to improve the
development of new agricultural land in irrigation-based
transmigration programs.

Some major conditions have been drawn from the
study. The technical problems of irrigation development are
primarily caused by high initial water requirements of the
newly reclaimed land. The design impacts of this unusual
water requirement indicate that the new schemes will require
much more time to become physically stable in comparison to
the time required for the overall process of socio-economic
adaptation of the transmigrants to the resettlement scheme.
As a result, it is almost unrealistic to rely mainly on the
land for producing a desirable level of revenue within the

time frame originally envisaged.



The resettlement problems arose mostly from the
fact that the pre-resettlement preparations not only lacked
physical resources, but planners were paying less attention
to socio-cultural and psychological aspects of human
resettlement. The study also found that the current land
allocation for the transmigrant household, with some degree
of variation, was not adequate for a reasonable livelihood
to the extent that they were able to provide for the
operation and maintenance of the scheme for maintaining a
sustainable irrigated agricultural practice.

The study further indicated that the settlers’
adaptation to the scheme is highly dependent upon land
ownership status. The more uncertain the land status the
more reluctant the farmer will be to adapt and to part-
icipate in the resettlement activities. Finally, it was also
concluded from the analysis that there is an obvious
relationship between the land development progress and the
availability and adequacy of water at the field.

In future, it is almost certain that the
transmigration resettlement program will continue to be an
important issue in the Indonesian development process,
Furthermore, the irrigation-based resettlement schemes will
play 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.
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CHAPTER ONE

INTRODUCTION

1.1 BACKGROUND

In today’s world the decision makers in the
developing countries are increasingly setting their own
development directions and priorities, rather than 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
human 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 1like Indonesia with 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 1living is greater. It may also require the
encouragement of increased settlement in areas where

development lags behind because of the lack of people. 1In



addition, local circumstances 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,

Human resettlement projects are often associated
with the notion of coercion. This negative image 1is
understandable since in many cases the people that were
relocated appear to have had little choice in the matter and
would seem to have preferred to remain where they were born
and raised. In many cases, however, the relocation policy
was 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 when the
resettlement is strictly on a voluntary basis, problems and
disappointments are common. For that reason any human
resettlement program requires a broad coalition of effort
involving all government and non-government agencies as well
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, Madura, Bali, and



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 human 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 J'.ncome.'>1

New 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. It is not
uncommon that the implementing agency cannot meet the
development schedule that was originally drawn up because of

the complexity of the problems that are encountered.

1, Before the introduction of the vast irrigation-based
agricultural practices, the 'slash and burn' or "shifting
cultivation" method was widely practiced by traditional
farmers in Indonesia. In this agricultural practice, land
preparation is simply done by cutting the forest, burning
the trees and spreading the seeds over the bare ground when
the rainy season comes. As a result, soil conditions
deteriorate very quickly, and cannot provide a sustainable
agricultural way of life,



retaetela?t

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 times been rather disappointing., Although it has met
with some success in terms of the total numbers of people
that were relocated and in terms of increased agricultural
production, as a rural development initiative it is
questionable 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 always been adequate.
In addition, the settlers are transplanted into a new
environment with different agricultural tenure and cropping
systems. There is considerable evidence that they do not
always adapt to the new environment as readily as the

planners anticipate 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
1.2.1 ECONOMIC OVERVIEW

In 1966, 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. As a result, the living standard of the people as well
as the GNP rapidly declined.

In an attempt to overcome the economic
difficulties, the New Order Government launched a new
development policy in 1969 in the form of a national
development ©plan. The new policy was successful in
controlling the rate of inflation. While it was still as

high as 120% in 1967, it went down continuously thereafter.



In 1969, the first year of the Five-Year Development Plan,
the inflation rate was reduced to 10.7%. In the last
decades, the inflation rate has been controlled at a
constant level below 10%.

During the decade of the 1970s, the economy of
Indonesia experienced an average economic growth of 7.7%
annually. This remarkable achievement placed Indonesia among
the the ranks of '"middle-income" 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 (PELITA)I>2 Indonesia successfully survived a number 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
towards producing export oriented goods, (b) industries that
can absorb manpower, (c) industries producing machinery for
processing agricultural products and (d) industrial
machinery (The Fifth Indonesian Fife-Year Development Plan,
1987-1992).

Despite the global economic recessions that have

occurred in the last decades, Indonesia has achieved steady

2 PELITA stands for "Pembangunan Lima Tahun" or Five Year
Development Implementation of the Government of Indonesia.
While REPELITA stands for "Rencana Pembangunan Lima tahun”
or Five Year Development Plan.



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 were living below
the poverty line in 1976 the number dropped to 30 million in
1987 (Indonesian Department of Information, 1989:58-60). In
that period, the percentage of poor rural inhabitants
dropped from 40.4% to 14.4%, while the percentage of urban
inhabitant living below the poverty line dropped from 38.8%
to 20.1% (Indonesian Department of Information, 1989:60-78).

In 1987, the gross domestic product of Indonesia
was approximately Rp675,000 per capita. This represents an
increase in GDP about 19.5% over 1986 or or an increase of
3.59% in terms of constant 1983 Rupiahs.

In the five year period from 1982 to 1987,
Indonesia’s GDP increased at an average annual rate of
10.36%, while at the same time the population increased by
about 2.3% annually.

Indonesia is still considered to be an
agriculture-based country. The contribution of the
agricultural sector to the GDP, however, fell from 46.9% in
1969 to 25.5% in 1987. On the other hand, the share of the
mining sectors, including oil and gas, increased frqm 12.3%
in 1973 to about 19% by 1983. It subsequently declined again
to 13.14% in 1987. The contribution of manufacturing

industries to the GDP increased from 11.14% in 1983 to



13.97% in 1987. Figures for increases in other sectors are:
trade 15.96%, public administration 8.53%, transport and
communication 5.62%, construction 5.62%, banking and other
financial institutions 5.56%, while services, electricity
and water supply have contributed 3.1%, 4.0% and 0.83%
respectively to the country’s GDP.

The total gross domestic fixed investment at
current market prices increased at an average of about 7.0%
between 1984 and 1987 (Indonesian Department of Information,
1989:78-80).

The economic policy of Indonesia is also directed
towards a stable and consistent debt settlement. Repayment
of foreign loans increased steadily from an average of 14.4%
per annum within the Third Five-Year Development Plan to an
average 25.8% per annum during the first four years of the

Fourth Five-Year Development Plan.

1.2.2 THE TRANSMIGRATION POLICY

Indonesia is currently the fourth most populous
country in the world.l>3 The problem with this situation is
that about 65% of people crowded together on only three of

the more than 13,000 islands.

3, With the recent change of political structure in East
Europe (i.e. the reformation of the USSR), the current
population of Indonesia at 184.5 million [PRB, 1992], has
brought the country to the fourth most populous in the world
after China, India, and the USA.



The explosive birth rate during the fifties and
sixties caused a doubling of the population over the two
decades. The latest census, which was held in 1980, recorded
a population of 147,490,298, which is up from 119,208,229 in
1971 and from 97,085,348 in 1961, According to the
inter-census population survey conducted in 1985, the
population of Indonesia totaled 164,046,988, Over 60% 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 1980-1985,
was 2.15% or a little less than the rate of growth in the
period of 1971-1980, which amounted to 2.32% per annum. It
is estimated that during the Fourth PELITA the average rate
of population growth was 2.1% per year. Most recently
(1992), the estimated population growth of Indonesia is
about 1.7% per year (PRB, 1992).

The uneven distribution of population is reflected
in an uneven population density -- despite that there is a
long held body of opinion (e.g. Fisher) that the population
distribution reflects the actual distribution of productive
resources, In 1986, 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 sg. km. This

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



Among the other islands, only Bali/NTB (Nusa Tenggara Barat)
and Lampung with population density of 226 and 193 people
per sq. km. respectively (The World Bank, 1988:2) ever
approach that of Java. These figures may be compared to
population densities of 72 in Sumatra, 51 in Sulawesi, 22 in
Maluku, 15 in Kalimantan and 3 in Irian Jaya. The basic
demographic data of Indonesia that illustrate the problem
are presented in Table 1-1 and Figure 1-1 (Indonesia:
general map of population distribution, 1985).

The Government policy with 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 what are called small "happy-and-prosperous' family
units,

Another government policy with 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 Bali to
resettle on less populated 1islands such as Sumatra,
Kalimantan, Sulawesi, Maluku and Irian Jaya. This idea,
however, has been criticized due to the fact in Java where

population is growing by around 1 million people per year,
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Table 1-1. Basic Demographic Data of Indonesia (as per 1984)

Est.1986 Population% Farm House hold
Province/Island populétion Area 2 density2 = 0.5 Ha >2 ha
(million) (’000km™) Cap./km ( %) ( %)
The Inner Islands
Java/Madura 102.2 132 T74 63 4
Bali/NTB o) 5.8 26 226 46 10
Total 108.0 158 6385 62 4
The Outer Islands
Sumatera 33.0 474 72 27 23
Kalimantan 8.0 540 15 19 39
Sulawesi o) 13.5 264 51 25 40
Other Eastern 4.1 60 68 - -
Islands )
Irian Jaya 1.4 422 3 - -
Total 60.0 1,760 34 26 30
Grand Total 168.0 1,918 88 - -

Notes:

0) Includes the Maluku (Moluccas islands)

>) Other eastern islands which have not been Transmigrant
Receiving Areas.

o) NTB = "Nusa Tenggara Barat" (West Nusa Tenggara).

Source: Statistical Year Book of Indonesia, 1984, as quoted
by the World Bank (1988), from the 1983’s Agricultural Census.

11



(A

Figure 1.1
INDONESIA: GENERAL MAP OF POPULATION DENSITY

MALAYSIA
500

SULAWESE kilotnetres

IRIAH JAYA

-

BALI . f

[+

gource: Indoneslan Statistic, 1985



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
way of supplying cheap labor to the estates in Sumatra,
while simultaneously relieving the population pressure in
Java. In total, the Dutch Colonial Government managed to
move about 144,000 families between 1905 and 1941 (Swasono,
1985:82, as quoted by Tirtosudarmo, 1989: in Table 1. ). Both
the Dutch resettlement program (the Colonization) and the
Indonesian policies in the Transmigration aimed essentially
at demographic change.

After independence, the resettlement program was
resumed by the government of Indonesia under a new name, the
"Transmigration Program'". After a number of experimental
years, which increased experience in implementation, the
transmigration program is now considered to be an integral
part of the national development plan. A separate ministry,
the Department of Transmigration is responsible for the
execution and coordination of program activities.

Transmigration is now also seen as an instrument of
rural community development. The focus, which originally was
purely demographic, has shifted to.broader socio-economic
targets in that the transmigration projects are intended to
sustain regional development, increase job opportunities,

raise the people’s standard of living and reaffirm national

13



unity and integrity.

From the outset of the First PELITA 1969-70 up to
the end of the third PELITA 1979-84, some 457,612 families
were resettled: 39,511 families during the first PELITA;
some 52,084 families during the second PELITA; and about
365,977 families during the third PELITA. Including the
resettlement during the Dutch colonial period and the period
before PELITA, an overall total of about 839,320 families or
about 3,436,000 people were resettled between 1905 to 1986
(Table 1-2.).

In recent years the resettlement effort has
increased. Some 275 new villages were established under this
program in the fiscal year of 1987-88 in order to
accommodate about 134,411 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 networks, the
surveying and allocation of land, and the construction of
houses for transmigrants and other provisions such as
development of public facilities (school, rural cooperative,
bank, community buildings etc.) which are increasing from
year to year.

Under the transmigration program of the Fifth
PELITA, 550,000 families are scheduled to be resettled in
the Outer Islands. For that purpose, 275 new settlements are

expected to be prepared, each absorbing around 2,000

14



Table 1-2. Number of migrant families resettled undeqj)the
Colonization and The Transmigration Program (19505-1986)

.Period Total Families Total People Remarks
Settled Settled
*) *% ) . .
1905-41 144,000 576,000 Colonization
1950—69.) 102,648 424,000 Pre-PELITA
1969-74-) 39,511 176,000 PELITA-1
1974-79") 52,084 228,000 PELITA-2
1979-84") 365,977 1,492,000 PELITA-3
O) **)
1985-86 135,100 540,000 PELITA-4
(1st year)
Total 839,320 3,436,000

Notes: o) The figures vary widely in government publications
due to different practice of counting the transmig-

rant by fiscal year.
*) Swasono, 1985:82 (in Tirtosudarmo, 1990: Table 1.)

X¥X) Estimated at about 4 people per family.
m) The World Bank, 1988: xxi (Table 2.)
0) Ministry of Transmigration (Facts and Figures).

families. Nevertheless, due to the most recent shift of
economic policy of Indonesia with the decline of all prices
in the late 1980’s the transmigration program in recent year
has been slightly winding down.

With improved transportation facilities as a whole,
the flow of spontaneous transmigrants to the Outer Islands

also increased markedly and has become a characteristic of
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the transmigration program that is 1likely to feature
significantly in the future after the existing problems and

constraints have been resolved.

1.3 THE PROFOUND NEEDS FOR INTERDISCIPLINARY STUDIES OF THE
[RRIGATION-BASED TRANSMIGRATION RESETTLEMENT PROGRAM

Despite the very limited success of transmigration
in easing population pressure in the Inner Islands, the
program 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 integrity,
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 were satisfactory
only to special interest groups involved in the formulation

of the implementation policy.
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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 Agricultural Engineering, Sociology, in
particular Demography and Economics, in particular
Agricultural Economics,

Five important topics will be addressed in the
Thesis. They are:

(1) the human responses to the newly established
irrigation-based transmigration project;

(2) the implementation eXperience with regards to the
the assistance that was provided as compared to what
was needed;

(3) the optimum sizing of land allocation from the view
point of agricultural economics;

(4) the irrigation problems encountered in newly
established agricultural areas, in particular; the
larger water requirements;

{(5) the socio-cultural, economic and demographic
problems encountered in the adéptation of the
transmigrant to new conditions.

Field information was obtained from two selected
areas in Indonesia, the Way Rarem Irrigation Project in the
province of Lampung, Southern Sumatra and the Luwu

Irrigation Project in the Province of South Sulawesi.
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CHAPTER TWO

REVIEW OF LITERATURE AND RESEARCH HYPOTHESES

2.1 INTRODUCTION

The pertinent literature was reviewed for the
purpose of bringing the concepts developed by other
investigators and their experience to bear on the problems
of irrigation-based transmigration. The review was also used
in the formulation of research hypotheses to be examined in
the thesis.

Three main subject areas relevant to the irrigation
based transmigration problems are dealt with in the
literature. The first is the general topic of migration and
resettlement. The second concerns the subject of rural
development, since this is an integral part of
transmigration objectives. The third area is irrigation
development as it pertains to small land holdings, which
must be studied from a technical, an economic and a social
point of view. The pertinent findings and their relevance to
transmigration research are discussed in three separate
sections.

In the final section of this chapter a number of
research hypotheses to be addressed in the study are

formulated.
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2.2 MIGRATION AND RESETTLEMENT

2.2,1 GENERAL CONCEPTS

Migration theory was originally developed by E. G.
Ravenstein in 1889, over a century ago (Grigg, 1977:41-31),
Following this initiative a number of important studies were
conducted by Dorothy Thomas (1930°s), Bogue and Hagood
(1940’s), Otis Durant Duncan (1940’s), and including the
study conducted by Stouffer, (1940). Since World War 1ITI,
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 Indonesian transmigration. For
instance, Ravenstein (1889), stated in  his general
conclusion that '"the main causes of migration are
economical'., In his conclusion about migration towards the
cities Ravenstein also considered it likely that the "push”
factor, which was the increasing poverty in the
country-side, was as important as the "pull” factor which
wvas exerted by the higher wages in towns (Grigg, 1977:42).

Migration is defined as:

",...a 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 workers, for
whom there 1is no 1long-term residence, and
temporary moves like those to the mountain for

19



the summer........ (Lee, 1970:290)"

Voluntary migration is often distinguished from
semi-voluntary migration in terms of its processes,
consequences and to some extent its geneses (Oliver-Smith
and Hansen, 1982: 2-4). Involuntary migration is usually
induced by natural hazards or 1is causally linked to
ecological, social and or political circumstances.

According to Petersen, (1958:257-260), there are
five categories of migration:

(1) primitive, resulting from ecological push, or

natural forces;

(2) forced, in which the migration process is
implemented in the sense that people are forced to
move without having power to make choices;

(3) impelled, when people are coerced to move by
the state, but still have power to make choices
whether to move or not;

(4) free, in which the will of migrants is by
decisive element; and

(5) mass, in which migration becomes an established

social momentum.

In relation to the above categories, the Indonesia
transmigration program is most likely to be a combination of
the last three categories, Therefore, the term

"semi-voluntary” migration is adopted in this research to

20



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.

(1) "Resettlement is the transfer of
population from one area to another on a
planned basis, the purpose being to raise
living standard" (Bridges, in Moore, 1979);

(2) "Resettlement is the project involving the
planned and the controlled transfer of
population from one area to another" (Belshaw,
in Moore, 1979).

Both definitions involve the notion that
resettlement is a form of planned social change that entails
population movement, population selection and most likely,
controlled change of way of life which may be in terms of

sedentarization or villagization of farmers or cultivators.

2.2.2 REASONS FOR MIGRATION AND RESETTLEMENT

The purpose of a resettlement program is in most
cases the establishment of a more habitable area for people
in terms of an individuals’ total physical, biotic and
social environment. Experiments show that through proper
planning, timing and proper techniques, it is possible to
develop a more habitable area and to increase per capita
income without depleting local resources such as soil

fertility. In the African experience however, problems were
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faced because the planners had overemphasized the tangible
benefits or the matérial aspects of growth as opposed to the
development of more habitable areas from a human point of
view (Brokensha, 1970). In essence the planners eventually
forgot the people that were undergoing the relocation or
resettlement.

Population resettlement under the Transmigration
Program has long been practised in Indonesia. The movement
has been partly "voluntary", in that many transmigrants
moved on their own decision. In part the movement must be
termed '"semi-voluntary'", since many were to a degree
impelled to move, Semi-voluntary resettlement usually
results from unavoidable government decisions following the
development of compelling circumstances such as: (1) natural
disaster, (2) a threat to national security, (3) the threat
of volcanic eruption, (4) environmental degradation, (5) the
pressure of urban development, and (6) loss of arable or
inhabitable land as a result of engineering projects.

According to Oliver-Smith, a number of resettlement
experiences have indicated that although the places and
people differ culturally and geographically, and the cause
of resettlement varies, there is a clear indication that
similar concerns, processes, and human responses are often
involved (Oliver-Smith and Hansen, 1982:1-5).

Government policy on population resettlement, for

instance, is always associated with the administrative
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authority over people residing in the region they
administer. Governments have the power to instruct or to
relocate people when necessity arises. According to Chambers
(1969), when government policy on resettlement reflects
political ideology rather than the population’s way of life,
then the settlers tend to view the program as involuntary.
There are several 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
circumstances, and external factors that may stand in the
way or that may favor migration. The decision to stay or to
migrate, always entails uncertainty and risk, since there
are advantages and disadvantages either wvay. This
uncertainty is an important factor to consider. As was
pointed out by Lee (1966:51-57), people are instinctively
reluctant to trade an old familiar environment for an

uncertain destination.

2.2.3 RESETTLEMENT IN ESTABLISHED COMMUNITIES

The living space still available for resettlement
is continually being reduced by the frequent population
displacement that arises from natural disasters or regional
conflicts. There are, therefore, fewer and fewer areas that
are suitable for accommodating future resettlement programs.
One way of solving this problem is by attaching settlers to

existing communities. This approach, however, requires
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careful consideration before actual implementation. Rogge
(1981) suggests that the following points should be taken
into consideration: (1) the need for a basic level of ethnic
compatibility; (2) sufficient availability of 1land to
provide economic opportunities for the settlers; (3) a
sufficient water supply; (4) the commitment of 1local
authorities to support the resettlement program; (5) the
establishment of a resettlement approach that is targeted to
the entire area rather than only to the specific group of
settlers; and (6) the relative size of the displaced
community vis-a-vis the local community (Rogge, 1981:200-

206).

2.2.4 RESETTLEMENT PLANNING AND STRATEGIES

Past experience with resettlement demonstrates that
planning is the prime factor in determining the failure or
the success of a resettlement project. An interdisciplinary
orientation and approach is <called for since modern
strategies for human resettlement must cope with complex
phenomena (Mangalam, 1968:3-5). Thus proper attention must
be given to (1) physical environment of the resettlement
area as compared with the place of origin, in particular the
physical infra-structure, the roads, the public facilities,
schools, markets and so on; (2) social development of the
new area, the development of new institutions and the

encouragement of new attitudes, the provision of teachers,
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of medical aid, of agricultural extension and of technical
guidance; ahd (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 adaptation of the
settlers to their new surroundings.

The technology  for the planning of human
resettlement has often in the past been hampered by the
tendency of technical and economic planners, as well as the
political leaders, to overlook, underestimate or even ignore
the socio-cultural and social costs of resettlement
(Chambers, 1969). Understanding the way of life of both the
settlers and the 1local people is crucial in all human
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 time this may take. Every planner
must realize that the implementation of human resettlement
is always accompanied by conflicting interests in people’s
lives. In the initial stages there is usually a sacrifice in
culture, in convenience, in human rights and in economic
advantage,

People tend to resist change and adhere to familiar
ways when it comes to environment, tradition and culture.
Yet, resettlement requires them to change to a greater or
lesser degree. What motivates them to change can be either a

"push" or a '"pull" factor. It is important for the planner
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to identify the factors that could turn out to be either
push or pull factors. For successful resettlement
adaptation, the motivation by 'push" factor, must be
minimized or avoided altogether.

In practice, development of a well ©planned
implementation strategy is often hampered by the fact that
accurate data pertaining to population structures, social
organization, values, and required resources have not been
obtained from existing projects. As a result planners often
take earlier assumptions for granted although these may, in
fact, be invalid.

Collecting proper data and applying the information
to new projects will increase the time required for the
planners. On the other hand, Brokensha (1970:24) pointed out
that resettlement implementation should always consider the

urgency to resettle people as soon as possible.

2.2.5 RESETTLEMENT IMPLEMENTATION

It is evident from the literature that successful
implementation of resettlement implementation requires
proper preparation. This involves: policy formulation,
decision making, establishing channels of authority, and
recruiting capable staff for organizing and actuating the
settlement policy on a consistent basis. Recruitment of
personnel who are capable of planning and executing the

resettlement is the most immediate concern, Many
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resettlements in the past were less than successful in their
implementation because of a failure to recruit capable,
mature and experienced staff (Oliver-Smith and Hansen, 1982,
du Toit, 1982, Chambers, 1970:228).

By its interdisciplinary nature the resettlement
implementation requires sophisticated inter-agency
coordination. This relationship between authorities must
include a consultative mechanism in the form of an overall
advisory body to control the process and to ensure a clear
working responsibility in the bureaucratic structure.

It is important in the implementation stage to
establish and maintain reliable channels of communication
and consultation between the settlers and the authorities,
because a lack of communication, even in minor matters, may
jeopardize the entire project. It is vitally important to
inform the people about the overall government resettlement
plan, the provision of land and other facilities, and other
relevant arrangements, prior to the start of the actual
implementation. In addition, the success of moving people to
a new destination with a minimum of distress depends in a
large measure on the coordination of the physical move and
on the degree and the quality of the communication and the
contacts previously established between the settlers and the
resettlement agencies,

It is also important to maintain a proper balance

in the provision of assistance to settlers. Assistance
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continuously provided over an extended period may cause
settlers to develop an attitude of dependency on the
government. Local initiatives may then decline and future
resettlement projects have difficulty in encouraging
participation and self-reliance from the people.

Implementation problems are often associated with
land allocation and siting, land clearing and preparation,
house allocation, water supply and distance to agricultural
land. It has also been noticed that in the initial stage
most agriculturally based resettlements are hampered by
adverse environmental impacts, crop losses or crop failures
in the early years, overfarming, lack of firewood, and a
general deterioration of the land due to poor agricultural
practices (Moore, 1979, McCall, 1982:128).

Resettlement schemes frequently increase the
pressure on the natural resources. This has, in the past,
caused severe environmental problems if the schemes were not
implemented properly. Moreover, diseases like dysentery and
measles sometimes spread quickly in the suddenly
concentrated ©population (Fernea, 1966: P, 350). It is
therefore necessary to pay special attention to maintaining
a healthy and balanced habitat while working on the physical
implementation of resettlements, In addition, the
development of a suitable habitat must be compatible with
two important social goals: (1) the building of the new

settlements as suitable social systems, and (2) the building
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of suitable houses for individual families.

The size of the housing plots and the dwellings
should also be planned to meet the needs of the settlers’
growing families by taking into account the immediate
requirements of the first and the second generation of
settlers (Drabek, 1986:215-247). It also is essential for
the success of resettlement schemes to ensure the provision
of the social infrastructure, including schools and health

services.

2.2.6 SOCIAL CONSEQUENCES OF RESETTLEMENT

Resettlement, for whatever reasons, is always a
socio-cultural and economic process that happens first to
people rather than to their physical environment. This
feature requires an understanding of the sociological nature
of the process and the consequences which are requifed to
maintain a desirable social cohesion. By its nature, human
resettlement is always an extraordinarily disruptive and
painful process, socially, culturally, and economically.

There are a large number of social consequences
that should be considered before any attempt 1is made to
implement a resettlement program. These are: disorganizing
of traditional settlement, dispersal of kin, changing
alliances, attempts to maintain old associations, family
crises, material losses, loss of ritual security, and need

to adapt. It 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 RESEARCH AND EVALUATION

For proper "environmental! or sociological
management of a resettlement project, the maintenance of a
balanced ratio between the incoming and the host population
is necessary to insure a balanced population density. 1In
addition, the impact of resettlement on social and
environmental aspects, as well as the settlers’ adaptation
to the resettlement need to be monitored, to evaluate, to
improve and to solve underlying problems.

An overall evaluation of the resettlement is
important to ascertain that the program is conducted in
accordance with the original plan. In this way, lessons can
be learned for future improvements and prospective
resettlement schemes can take advantage of previous
experience so that mistakes of the past are not repeated.

An evaluation of African resettlement schemes
(Chambers, 1970:268), shows that individual small holder
schemes are more effective than compulsory marketing schemes
or scheduled production and communal economy schemes.
Politically simple schemes appear generally preferable to
more complex schemes also. Complex schemes tend to create
rather than resolve political and socio-economic problens.

Social scientists still know relatively 1little
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about how people behave under different types of
resettlement. Relocation usually results in
multi-dimensional stress which is psychological,
physiological and socio-cultural (Oliver-Smith and Hansen,
1982:269-270). This stress can only be understood through
research, by comparing theory and practice in the attempt to
identify the most effective strategy of coping with the
problems of resettlement that are related to human behavior
under conditions of stress caused by social and cultural

change.

2.2.8 RESETTLEMENT TRANSITION AND ADAPTATION

Resettlement étrategy attempts to achieve that the
settlers reach a self-sustainable stage within the shortest
possible transition time. One problem in this objective is
that this transition time is not the same for everyone.
Another problem is that there is not a single set of
criteria that is suitable for judging whether the transition
stage has ended. The adaptation process is multifaceted and
differs significantly from person to person and from scheme
to scheme. Oliver-Smith and Hansen has tried to develop a
rough set of indicators that would help to determine when
the majority of settlers have adapted to the new

resettlement area:

....In terms of activities, the turning point
comes when the majority have regained at 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, no matter how long they have
been 1living on the new site. In terms of
initiative, the turning point is when the
conservative stance and closed-system behavior
are replaced by at 1least a pre-relocation
degree of risk taking..... (1982:280).

The above indicators are related to economic
activity and initiative. Another indicator, mentioned by
Oliver-Smith and Hansen, is that the settlers have adapted
when the majority of them feel at home at the new habitat,
in both the physical and biotic environments. Oliver-Smith
and Hansen admit that 'feeling at home" is an amorphous
concept, but it can still be assessed in a number of ways.
For instance, the emergence of local leaders that look after
local and new settlers’ interest is one measure, while
familiarity with the landscape and the production techniques
for gaining a living are further measures. The
re-establishment of household and community rituals are
especially important since this indicates a symbolic
affirmation of the integration within the new environment
and community formation. Other form of symbolic behavior
such as house decorations, gardens, household animals, and
other evidence of re-established identity in the form of
language, dance and so on may be evident in this stage.

As a rule, the transition stage will last more than

two years, but this depends on the socio-cultural background
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and the nature of the resettlement processes. In exceptional
cases it may last longer than one generation. Oliver-Smith
and Hansen (1982:281) mention an extreme case in Peru where
the transition period continued as long as seventy-nine
years after resettlement. This delay was partly due to
difficulties with the resettlement scheme in creating an
appropriate physical and biotic environment. It was also due
in part to the inability of the settlers to regain their
former standard of living on a sustainable basis.

Regarding the settlers’ adaptation, Sorbo
(1972:22-28), in  his study of Kashm EI1 Girba, Sudan
addressed the problem of irrationality, which he
investigated, from an anthropological perspective, but also
using economic criteria. The settler’s adaptation was
difficult to measure using socio-cultural indicators. The
reason is that the value judgments of the settlers are based
on their traditional culture. The traditional beliefs and
values are often irrational, superstitious and employ a
mystical rather than a logical way of thinking. On the other
hand, adaptation criteria that stem from a modern culture
tend to take the merit of rationality, equality, economic
planning etc. for granted. The measurement of the
socio~-cultural adaptation that is used may therefore be
irrelevant in judging the success of the resettlement
process from the perspective of the settlers themselves.

The evaluation approach often fails also because
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planners easily become cultural imperialist, who are
unwilling or unable to understand the traditional society.
Thus a gap is created between planners and the settlers they

plan for.

Sorbo also concluded that economic mal-adaptations
to resettlement schemes are closely related to agricultural
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 HUMAN RESETTLEMENT

There is a large variety of problems and
constraints that accompany human resettlement, ranging from
social, economic and cultural to political. 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 Irrigation
Resettlement Schemes in Kenya and the Volta River
Resettlement in Ghana, Chambers (1970) identified many
problems. Resettlement was hampered by the neglect of
important factors in planning, such as the problem of
departmentalism and associated inter-departmental friction,
as well as organizational conflicts. The administrative
problems are accentuated when the project planning involves

heavy administrative staffing. A very significant factor is
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the dilemma between the technical aspects, which require
time for careful planning and the socio-political
considerations which demand immediate implementation.

Other significant problems are caused by the
absence of security of land tenure (Reining, 1966:207). This
is often the result of unclear demarcation of land plots
immediately upon arrival. Failure to clearly and
definitively assign individual plots, creates the fear that
the host population will usurp the right to cultivate after
the land has been broken by the settlers. Without land
security and legal ownership assurance, settlers 1live in
uncertainty and fear because the land is their only asset
that guarantees their livelihood at the new location,

In planning, as well as implementation of
resettlement, any indentified problems or potential problems
with inappropriate motivation, reluctancy, apathy, and/or
dependency attitudes, need to be identified and solved
immediately. This step requires an implementing organization
with qualified and highly motivated personnel who maintain
effective inter-agency working relationships amongst the
relevant institutions that are in charge of the
resettlement,

Previous experience suggests that there is no
single way of effectively implementing resettlement because
of the wide variation of political and administrative

policies involved. Resettlement programs are a formidable
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task, even under the most favorable conditions. However, a
number of common features exist. Most implementing agencies
tend to underestimate the ©potential of populations
undergoing resettlement, just as they often have
underestimated the difficulties involved in preparing new

areas for large numbers of people.

2.3 POPULATION RESETTLEMENT AND RURAL DEVELOPMENT CONCEPT

Human resettlement in association with rural
development, has frequently been in the form of agricultural
development of small land holder schemes. Thus one can find
a wide range of models for agricultural development schemes
that are, or were, part of rural development programs. Most
of these programs required a rearrangement of traditional
rural economies. Some also included the physical relocation
of people through resettlement programs. Most often the
problems of resettlement under such situations were
associated with goals of modifying or recbnditioning

tréditional economies and ways of life,.

2.3.1 CONCEPTUAL DEFINITION AND APPROACH

There are several definitions that have been
formulated by the scholars in an attempt to standardize what
is understood as the term '"rural development'. Among those

scholars, Poostchi is prominent:
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++++...Rural development has been defined as a
process of endless variety having as its main
objective the overall balanced and
proportionate well-being of rural people. How
it works, and the shape it takes, is
determined and influenced by many factors in
the rural areas of the country. Factors such
as the stage of economic development of the
country, the humanitarian attitude of its
people; the sincerity, skill, wisdom and
all-round knowledge of its planners,
administrators, and implementers at all
levels; the relevant educational institutions;
the extent to which its citizens are informed,
consulted and encouraged to participate; and
other factors of varying importance at the
local, village, area, regional and national
levels, all affect its direction, its
magnitude, its success and also its failure
(Poostchi, 1986:1).

Poostchi further explains:

..... that the development is a complicated
pattern of economic, social and political
change that takes place in a community or a
society as it changes from traditional status.
The transformation to modern status includes
social and political consciousness, division
of labor, literacy, urbanization, industrial-
ization and a broad general participation in
the overall development activities at
national, regional, local and village levels
Poostchi, (1986:1)

UNESCO (1986:2) states that the goal of development
is to develop human beings, not to develop things. It states
further that the ramifications of this approach are that,
""development must be aimed at the spiritual, moral and
material advancement of the whole human being, both as a

member of society as an entirety and from the point of view
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of individual achievement!,

Since the transmigration program is in large part a
rural development program, it must concern itself with the
well-being of rural people in spiritual, moral and material
terms. Because of the focus of this study, the rural
development problems will be examined only in so far as they
are relevant to the establishment of a new 1living
environment (in terms of physical, moral, and spiritual
advancement of settlers) in the irrigation-based

transmigration areas,

A, Assessment Indicators 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 wusually
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 naticnal levels,

o changes in social mobility in the rural community which
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relates to the extent to which individual achievement is
reflected in the distribution of position, power, status and
prestige, and

o change in the attitude, values and beliefs of the people
in terms of their willingness to adopt modern and new

societal values.

B. Changes in Development Policy

The discussion of rural development, especially in
the developing world, began in the 25-year period after
World War II (Galbraith, 1989:23-25) when considered rural
development followed independence and the implementation of
economic planning policies for the newly independent
countries. During the 1960°’s the subject attracted the
attention of many scholars and agencies, private,
governmental as well as international. Most 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, 1978:Ch.2).

Early in the 1970’s, a new approach to rural
development, was introduced (Galbraith, 1978:Ch.2). This
approach focused on socio-economic development and has been

widely accepted by ©both international and national
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development agencies. Its principal objectives are not only
the encouragement of rapid and sustainable economic'growth,
but also a reduction in unemployment and rural poverty, as
well as encouraging rural people to participate in the
development process through a systematic approach aimed at
attaining self reliance.

It is of interest to observe that in the Third
United Nations Development Decade (1980-1990), the elements
of full participation of the rural ©people, proper
distribution of the fruits of development, and the promotion
of human dignity are as strongly emphasized as the other
components of socio-economic advancement in the developing

countries (Poostchi, 1986:3).

C. Current Approaéhes to Rural Development

There are two main current approaches to rural
development. The first one is <called "Extended Rural
Development" and refers to a series of coordinated and
comprehensive efforts to improve rural welfare through
improvement of agricultural productivity by a modification
of central and local activities. In order to succeed this
approach depends on a high degree on participation and
organization at the local level, in addition to the service
and policies of the central government. The reason why local
participation is vitally important is that it is one of the

most reliable means of dealing with the problems of scale,
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resource scarcity, and more importantly, the adaptation of
development efforts to local situations and conditions. It
also requires that the wutilization of the available
resources be intensified.

The second approach to rural development is
"Integrated Rural Development'". This approach focuses both
attention and resources on predetermined groups and regions.
The resource allocation, provision of goods, services, and
information is most often implemented by a top-down delivery
rather than on the basis of recipient response, which would
be the bottom-up approach. The disadvantage of this approach
is that it can discourage local participation if it is not
implemented carefully.

In principle, the integrated rural development
approach makes a special effort to pursue involvement of all
rural people as much as possible in all phases of rural
life. This process is undertaken by trying to move, to the
extent necessary, traditionally and conventionally oriented
rural cultures toward the adoption and acceptance of science
and technology in order to support the development

endeavors.

D. Rural Areas and Villages
In a study of rural development the terms rural
area and rural village should be clearly defined. So far,

however, no clear-cut definitions for rural areas or
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villages have found wide acceptance (Hudson, 1977).

The phrase rural area is used here to refer to a
geographical area away from large urban settlements and it
includes towns which are inhabited by rural people. The term
"village" will not be used since word village in some
developing countries connotes much that is contemptible:
ignorance, disease, filth, dirt, crude industries, poverty,

unsanitary conditions and so on.

E. Rural Communities

In general, people in rural communities differ from
people in urban societies in their family composition,
kinship and family structures. Rural families are larger and
more extended compared to urban families. Rural people and
rural communities also give higher priority to the family as
the most important social and organizational institution.
For most rural people, the cultural norms for the
significant events in life are rooted in the family. This
deep sentiment not only exists within the family but
exercises its influence also within the ethnic community,
clan or other traditional rural grouping.

In traditional agricultural societies, there is
usually a considerable resistance to change and innovation,
.to new technology, 1ideas and to the use of improved
practices, This is often accompanied by a fear of

innovative, resourceful, ambitious persons, as well as a
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fear of people with a different societal background. This
fear may originate from a traditional belief that the total
sum of wealth is fixed and that an individual can become
rich only at the expenses of other members of the community
who are then deprived of the common wealth or exploited in

one way or another.

2,3.2 PARTICIPATION IN THE IMPLEMENTATION

One of the most important international issues
associated with rural development is that rural development
in the developing countries must be implemented with greater
equity with regard to the distribution of its fruits in the
form of physical and social resources, and services
(Chambers, 1983). In order to achieve this equity, universal
participation of all segments of the rural communities,
especially women, must be secured in decision making and in
the implementation of rural development projects. It is well
known that that unless rural people are involved through
their own organizations, they will not take full advantage
of the technology, resources and know-how offered, nor will
the goods and services produced be equitably distributed.

At the national as well as the international level,
several points regarding the implementation of the programs
deserve special attention:

0 each developing country, and each province or region

within such a country, must plan its own approach and
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implement its own policies for rural development;

o the direction and flow of authority must be based on an
undérstanding of the goals and on cooperation with
government agencies rather than on a politically and
administratively directed mobilization of resources;

© rural development policies, project feasibility studies
and specific research should be based on existing needs. For
example, research is needed for agricultural technology that
can increase the per-hectare production of crops and animal
products, but also to develop alternative employment
opportunities besides agriculture.

In all developing countries, agriculture is an
integral part of rural life. In Indonesia, 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
(children and old people) to the adult productive members
will be very high. The productive adult must then work
harder to produce more food in order to survive. The
possibility then exists that members of the family will
consume all their produce, leaving no surplus to be sold. If
this situation is predominant all over the country, then
there is literally no surplus. Under a condition where all
gains are being consumed, national and rural economic
development becomes impossible unless outside capital is

made available.
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Where outside capital has been invested in
agriculture, food production may increase without a
corresponding need for a larger work force. Should such
development cause a surplus of labor in the rural areas then
this surplus will migrate to the towns. However, no matter
which outcome occurs, at the rural 1level 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
traditional homesteads to government sponsored development
projects in new areas. One important question in this
process is which people are selected for relocation. Often
the resettlement is the inevitable results of projects such
as the construction of a reservoir, the creation of a
man-made lake. People then are forced to resettle because
they happen to be where they are not wanted; the
resettlement is then not for the purpose of improving their
economic position.

However, this is not always the case. Chambers
(1969) notes that for rural development purposes, efforts
were made in several African 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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new economic arrangement.

In a similar vein, Smock (1972:245)believes that
resettlement may be required to achieve a more rational
utilization of land. The resettlement would lead to a farm
arrangement that is:

0 economically attractive to the settlers;

o successfully integrated in the hope that the community
will remain unified;

© in the interests of both landowners and settlers for
having secure land tenure arrandgements; and

0 encouraging social, economic and geographic integration.

An important example of sociologically based
success in a resettlement process is integrated 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 communities (Fernea,
1966:352).

According to Chambers (1986:352, is is important
that this type of organized voluntary settlement should be
based on the simplest type of implementation. The simpler
approaches, he says, are relatively undemanding of scarce
administrative and technical capacity and are implemented

over shorter periods involving lower risk and 1lower

46



commitment. Schemes with individual land holdings exploit
the desire to own property, creating individual incentives
that make labor more productive,

Lewis (1954:4) 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
agriculturist has been checked and found satisfactory; this
is not always easy;

o persons with 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 on, 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. It has been claimed
that the selection of the settlers and their recruitment is
the single most important decision of settlement authorities
(Christopoulu, 1965, in Morris, 1968:85).

In Tanzania, Morris (1968:85) 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 new 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 with a money economy;
o to be willing to live in a community; and

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

Age and sex are important in determining 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
whereas the older people were less optimistic. Women
anticipated speedy marriages or, if married, anticipated
more frequent reunion with their husbands in order to be
able to feel a more exciting life (Fernea, 1966:350).

In pre-war Indonesia, a method that proved to be
successful was to move people into resettlement areas before
harvest time through 'pre-resettlement adaptation'. The new
settlers were attached to the established settlers and
helped with the harvest in return for wages. The money thus
earned, plus the experience and friendship proved invaluable
when the settlers started their own farms the following
season (Lewis, 1954:5).

At 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 (Lawson, 1968 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 least in part,
attributed to the much more 1localized nature of the
resettlement undertaking (Mabogunje, 1973 in Rogge, 1987:2).

Problems also occurred at Kariba and Aswan, where
the huge development projects necessitated large scale
resettlement of people. These requirements were hampered by
a variety of problems such as a devastating drought, serious
problems of adaptation, and considerable desertion or
absenteeism, Careful planning 1is needed to make rural
development and settlement schemes less subject to
frustrations and difficulties, and to improve the process of

rural development (Rogge, 1979:2-3).

2.3.4 LAND DISTRIBUTION PATTERNS, TENURE AND CONTROL SYSTEMS

A large volume of literature on land distribution
patterns, property rights and control systems emphasizes the
interaction between population growth and agricultural
output (Booth, 1988:20). 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.

An 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 1land holdings.
Poostchi (1986:114-115) believes that one possible means of
maintaining equity in the distribution of land holdings is
by introducing land reform programs.

Land reform in the framework of national or rural
development can serve both as an instrument 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, will achieve only modest and
temporary benefits. However, land reform enhances the
opportunity for increased productivity as a more equitable
distribution creates new incentives for increased labor and

investment,

A. Size of the Holding and System of Control

There are many variations in size of land holdings
between developing countries. In Latin America, the size of
land holdings varies enormously and distribution of income
is quite uneven. In Asia and the Middle East, an unbalanced
land distribution is reflected in landlord-tenant problems
even in areas where the population is more evenly
distributed, but where the right of access to land is

restricted (Framji and Mahajan, 1969).
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The land distribution systems and the system of
land control in developing countries may be classified into
six types. These types are not peculiar to any particular
country since it is possible to find examples of different
types in a single country. Of the six types, three are
traditional forms and three are modern. They are: (1) the
feudalistic landlord and tenant system which is found in
some Asian countries; (2) the feudal Latin American system
consisting of large farms; (3) the communal land ownership
of many tribal groups found in Africa; (4) private land
ownership; (5) collective or state ownership as in the
former USSR; and (6) plantations or ranches (Boss and
Nugtern, 1974).

The pattern of land ownership in different parts of
the world is the result of complex factors. These factors
are related to: (1) the political system and ideology of the
country; (2) the demographic situation in the country; (3)
the general social system; (4) the state of the economy; (5)
the available national resources and their potential for
development; and (6) the agriculture and the supply food

production (Framji and Mahajan, 1969).

B. Land Tenure
Land tenure is a complex system of relationships
between man and land. The rights and obligations of

landlords and tenants in a tenure arrangement differ
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according to the status of the parties. Numerous categories
can be distinguished: landlords, 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 human and physical resources, land, labor and capital,
that are engaged in the production of food and other farm
commodities. In addition, tenure systems are intended to
promote stability in agricultural productivity. By the same
token, inadequate tenure systems contribute to economic
decline 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 people to
areas of under-utilized agricultural potential. It includes
the development of completely virgin land. This definition
includes the settlement of shifting cultivators and nomadic
herdsmen. It requires in general an improved system of food
production and the establishment of the necessary
infrastructure such as roads, marketing facilities etc.
According to Mabogunye, when planned settlement 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 settlers assistance
(mabogunye, 1973:25).

The aim and purpose of settlements in different
countries are: (1) to create employment and thus generate
equitable income and welfare for all settlers; (2) 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 other natural resources in the area
covered by the resettlement project.

Approaches to organized settlement in rural areas
vary widely. According to Galtung (1978) they range from
efficient development of natural resources in a project area
by means of highly organized, relatively capital-intensive
projects, to simple low 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
technology may be used to ensure high yields in as short a
time as possible. With this approach, production efficiency
and attractive financial returns are the main objectives;
employment creation and human resource development are

secondary. When the main objectives are socially 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
slower. With this approach the settlers are usually given a
much greater part in the decision-making process and in the
implementation. Cash input and yield per hectare can be
expected to be lower. However, agricultural and social
support services provided by the authorities are usually
minimal and may even be inadequate, while the public sector
cost per settled family or beneficiary is also relatively

low,

2.4 IRRIGATION DEVELOPMENT FOR SMALL HOLDERS
2,4.1 DEFINITIONS

In many parts of the world, irrigation is an
ancient art; in others it is considered to be a modern
technology of survival. The Encyclopedia Britannica (1981)

defines irrigation simply as:

Irrigation is the artificial application of
water to the land (Volume 9:899).

The Encyclopedia of Science and technology (1977) is

somewhat more elaborate when it stated that irrigation is:

«+e.. 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 (vol-7).
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A third definition is given by Clark (1970:1):

«+¢.... the application of water, by human
agency, to assist the growth of crops and
grass. In general the word does not cover the
other objects for which man stores and
controls the flow, that is to say, for
household and industrial water supplies,......

A fourth more comprehensive and technical definition of
irrigation by Israelsen and Hansen (1962:4) reads as

folllows:

«++....the application of water to soil for the
purpose of supplying the moisture essential
for plant growth..... However, a broader and
more inclusive definition is that irrigation
is the application of water to the soil for
any number of the following six purposes; (a)
to add water 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 favorable environment for
plant growth, (d) to wash out dilute salt in
the soil, (e) to reduce the hazard of soil
piping, and (f) to soften tillage pans.

In principle, irrigation may be accomplished by
four different means: (1) flooding, (2) furrow irrigation,
(3) sub-surface irrigation, and (4) sprinkling. The present
study deals with small-scale agricultural land-holdings
which are flooded to produce low-land paddy rice as the

major crop in order to support human resettlement programs.
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2.4.2 THE NEED FOR BETTER IRRIGATION MANAGEMENT

The history of irrigation in the last forty years
exhibits dramatic changes. Soon after World War II, there
was a vast expansion of irrigated areas in many parts of the
world, especially in developing countries which were faced
with exploding population and were attempting to stave off
food shortages.

During this period of expansion, much new
technology became available. In the developing countries,
however, irrigation remained largely as traditionally
practiced from generation to dgeneration. Moreover, when
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 why the management of
irrigation has become increasingly more complex. First, the
pressure for increased agricultural productivity leads to
increased cropping intensities and the desire to obtain
higher yields; this increases the water demand both in terms
of quantity and dependability. Secondly, technological
developments in agriculture have resulted in new high
yielding crop varieties which demand more water and better
control over the timing of delivery. Thirdly, there is an
increased demand for irrigation of agqricultural 1lands to

meet the increased demands for food by a rapidly growing
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population (Rydzewski, 1977).

2.4.3 CONSTRAINTS ON THE IMPLEMENTATION OF BETTER IRRIGATION
MANAGEMENT

There are considerable variations in the way in
which irrigated rice culture can be practiced. However, 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 water deliveries take place through minimum control
structures;
o water 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 as, water is available. Only when water is not
sufficient for rice culture are other crops grown (Rangeley,
in Rydzewski: 1989:22-23).

Rice cultivation in Asia has a long history that
can be traced back to ancient human civilizations. The fact

that the same rice cropping methods have been practiced from
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generation to dgeneration makes it very difficult to
institute 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” farmers’ association. These were unsuccessful
because of difficulties of the traditional farmers to adjust
to the new water management practice. The traditional
irrigated rice culture in South East Asia still strongly
adheres to the system of continuous flow in a rice
mono-culture. The result is that the systems are confronted
with water management problems in the dry season when crops
are cultivated under substantial water constraints (Booth,
1977). It 1is apparent that the introduction of new
agricultural practices must take the underlying traditions
of the farming community into consideration. New irrigation
technology should, therefore, be introduced gradually to
overcome farmer resistance that could jeopardize the

development efforts.

2,4.4 PRIORITIES FOR BETTER IRRIGATION MANAGEMENT

To improve irrigation management, three basic
activities are required: (1) sound operation and maintenance
of the existing system; (2) implementation of training
programs to improve the human resource factor in water

management, and (3) continuing research and development
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efforts aimed at improving the technology of irrigation,
which is one of the most important prerequisites for
efficient and effective irrigation water management.
Considering the current low efficiency of
irrigation practice in Indonesia, it 1is essential to
implement scrupulous water control in the canal networks.
There is an associated urgent need to replace traditional
irrigation practices with more effective techniques that
increase the overall efficiency and productivity of paddy
rice crops. The formulation of the new technology should be
kept simple so that it can be comprehended by the farmer and
still meet the requirements of modern agricultural practice.
There is an urgent need for an "holistic approach"
to improve irrigation water management. Experience has
demonstrated that improving farm level water management
alone will not guarantee successful irrigation practice. For
example, the traditional rice culture in southern and
eastern Asia urgently requires adjustment of the dry season
irrigated-agricultural practice. Crop diversification may be
required in the dry season. This, however, requires
judicious field experiments before changes are implemented.
Experience in Japan and elsewhere has shown that changing
the approach to irrigation practice without considering how
the necessary adjustment of the existing traditional
irrigation practice will take place, tends to create rather

than solve irrigation management problems. (Rydzewski, ed.
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1989:25).

A change in irrigation technology in developing
countries away from traditional conventions, requires
special developmental research. Unfortunately, research in
the field of the inter-relationship between
hydraulic/hydrologic engineering and crop water demands, is
almost negligible in most developing countries. With the
present economic hardship, most developing countries are
still focusing their attention on the more immediate
necessities, that is to say, on securing an adequate food

supply for their populations.

2.4.5 THE ECONOMICS OF IRRIGATION

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
should produce direct benefits that are proportional to the
capital invested so as to serve the economy of the nation as
a whole. This is not always possible especially for small
land holder irrigation because the ultimate objectives are
usually associated self sufficiency in food production, and
secondly because of the assumption that the projects
themselves are too small in relation 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 quality
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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
poverty 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.

Unfortunately, irrigation water still remains a
costly commodity considering the average income of farmers.
Farmers have difficulty paying for irrigation to the extent
that full capital recovery is attained. However, a no-charge
policy for water, although preferred by the farmer, is not
desired by the Indonesian government.

If the main objective of providing irrigation water
is the acceleration of economic development, then this tends
to encourage 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 1local
- purchasing power which simulates local business,

Since farmers are not the only ones who 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, 1975:1i).

Many unsubstantiated claims have been made or are
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being made with respect to the economic viability of

irrigation projects. Haven (1963), stated:

Because water supply decisions are largely
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 water
projects and to exploit public romanticism for
‘making the desert bloom even as the rose’,
thus obtaining public support for their own
financial gain (Haven, 1963, as cited by
Clark, 1970:vii).

However, not all irrigation is uneconomical. Clark
(1970) states that irrigation from wells has proven
economical for a number of crops provided power pumping 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 manpover.
Small dams, if carefully designed, usually prove economical,
but the economic viability of large dams, which serve
usually water supply as well as power generation is
extremely variable. Some are economically justifiable while
others are <clearly not economically viable (Clark,
1970:vii).

Having the nature of irrigation projects mentioned
above, minimum criteria for the justification of irrigation
project should  Dbe: (1) a significant increase in
agricultural production, (2) greater stability and
self-sufficiency in food production, and (3) stable social

gains for the rural areas through increased productivity,
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higher income and a better standard of living of the farming

community (Are, 1977, in Rydzewski, 1977:119).

2.4.6 PROBLEMS OF IRRIGATION DEVELOPMENT

Irrigation development, especially when associated
with small land holdings in developing countries, continue
to face many problems (Gany, M.Sc. Thesis, 1979). Common
problems that often do not receive sufficient attention are
the following:

(1) Impoverished local farmers, who are unable, as
well as unwilling, to abandon their traditional agricultural
practices.b4 Their means of production, their tools, as well
as their skills, and agricultural practice must be
modernized. This may mean that other aspects of their lives
need to be brought in line with the introduction of new
practices. It will 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 efforts (4re, 1977, in Rydzewski, 1977:120).

(2) Problems of 1land acquisition for irrigation

projects may conflict with other uses of the area. There may

Sl In addition, considering the question of "risk" -- a
person living at the extreme margin of subsistence cannot
afford to take the risk of trying a new method. The
consequences of not succeeding are so dire that he does not
want to experiment,
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be valuable trees or the land 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 conjunction with
other traditional rural ways of life. These may be cultural
or ritual,.

On the other hand, established irrigation land is
increasingly being subjected to non-agricultural pressures
such as expansion of settlements or transportation
activities (Frederiksen, in Rydzewski, 1989:4). It is
expected that in the next twenty years much of the expansion
of urban areas will be in established farm lands near urban
centers. For example, Egypt is currently using 0.5% of its
prime agricultural land each year for urban expansion
(Frederiksen, in Rydzewski 1989:4). Even more pressing is
the fact that rural lands are rapidly deteriorating because
of fragmentation of land holdings due to the explosive
increase in the number of farm families and other rural
dwellers.

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

Other problems related to the availability of water
are inherent in the process of establishment of new

irrigation areas. This tendency is most obvious in new land
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development schemes for paddy fields. Land preparation in
virgin land requires excessive initial water use due to the
high percolation rates of new and porous soils. Experience
in Indonesia indicates that it takes several years before
the excessive water consumption for flooded paddy fields
reduces to stabilized operational levels.p5 This phenomenon
was described for the Lampung Province, Southern Sumatra, by
Whelburg (1935). This issue creates a number 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. While 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
irrigation staff to operate and maintain the systems.

(5) Labor ©problems are also encountered Dby

S This tendency is reflected in the explanation on the
Standard Design Criteria of irrigation in Indonesia,
"Irrigation Design Standard”, Volume Canals KP-03, 1986: 8.
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irrigation schemes. The remoteness of some irrigated lands,
for instance, 1limits the availability of agricultural
laborers to work on farms. Experience has shown that
large-scale irrigation projects often fail to attract a
sufficient number of farmers to make use of the newly
available facilities (A4re, in Rydzewski, Ed. 1977:122). As 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 efforts to sustain
irrigation development. Marketing of agricultural production
is often hampered by the fact that an expanded system of
storage, processing, transport and marketing is needed to
handle the large crop surpluses which occur during harvest
time. On the other hand, during the season of scarcity, no
crop products may be available at all to the farmer.

Marketing facilities are not usually taken into
account when designing irrigation projects. If they are set
up then they are usually organized by government marketing
organizations which create significant discrepancies with
real market prices (4re in Rydzewski, Ed. 1977:123). Farmers
are understandably not interested in producing more if no
market is available for the surplus. Conversely vwhen

government marketing institutions pay less 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 with transmigration
implementation demonstrates that the development of new
irrigated agricultural areas through transmigration has met
with varying levels of success. The resettlement does not
generally progress in accordance with the original
implementation plan. 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 development problems
(Arndt, 1983:67, in Otten, 1988:214. ).

The experience with irrigation-based transmigration
resettlement in Indonesia as well as the general information
obtained from the existing literature, strongly suggest that
there is reason to believe that the success of resettlement
programs depends greatly on an inter~related factors that
must be addressed by several disciplines since they involve
engineering, economics as well as socio-cultural
considerations. In other words, the problems are basically
interdisciplinary. Four interdisciplinary hypotheses that
will be addressed in this thesis are therefore presented

below.
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2.5.1 HYPOTHESIS ON RESETTLEMENT PLANNING

Better pre-resettlement preparation and consistent
follow-up extension services will 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

cooperation on the part of the settlers..

2.5.2 HYPOTHESIS CONCERNING THE SIZE OF LAND HOLDING

The allocation of land for the transmigrant
household in 1Indonesia 1is seemingly inadequate for a
reasonable 1living 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 CONCERNING THE IMPACT OF EXCESSIVE WATER

REQUIREMENT

The excessive water requirement in the first few
years of paddy type irrigation appliéation appears to be an
unavoidable problem which causes a substantial prolongation
time required for full 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 SOCIO-ECONOMIC AND CULTURAL ASPECTS
OF LAND DEVELOPMENT

A. The ability of the farmer to perform the initial land
development is dependent upon the level 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 related to .land
development performance. The more uncertain the land status
the more reluctant the farmer will be to perform the initial
land development.

C. There is a relationship between land development progress
and the type of transmigration program attached to the
resettlement implementation in the nevly established
irrigated lands. The place of origin of the transmigrant,
the irrigation location and the adequacy of irrigation water
at the site are also related to the ability and the

willingness of the farmer to perform land development.
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CHAPTER THREE

THE TRANSMIGRATION RESETTLEMENT SCHEME IN INDONESIA
AND TS IMPLEMENTATION

3.1 INTRODUCTION

As noted earlier, the Republic of Indonesia is the
fourth most populous country in the world; its population
reached about 168 million in 1986 and is estimated to be 185
million at the present time. According to a census
undertaken by the Dutch Colonial Government in 1930, the
total population of the country at that time was 60,727,233
(Wijoyonitisastro, 1970:106 ). The rapid increase in
population in the 1last half century has caused serious
problems.

What makes the problem especially acute is the fact
that 100 million people, or more than 60% of the total
population, live in Java, which constitutes only about 7% of
the country’s land area.

As one response to the problem of overpopulation,
the government of Indonesia re-instituted what is presently
known as the transmigration program. It is a resettlement
program that aims at creating a more even distribution of
the population, while at the same time providing a fuller
exploitation of of the country’s resources and opening up

new opportunities of employment in the more sparsely
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populated parts of the country.

The resettlement program was initiated by the Dutch
Colonial Government in 1905, as an instrument that served a
number of colonial goals and interests by moving people from
Java (the "inner” island) to the less densely populated
areas in the "outer” islands.|>6 The program was interrupted
by Second World War but resumed five years after Indonesia
obtained its independence. At that time it aimed primarily
at two goals, namely, increasing the labor supply in the
areas of resettlement for an intended early
industrialization and to create 4 more even population
distribution between the Inner and the Outer Islands.

The present transmigration program is a
multifaceted economic and social program with two major
objectives: (1) employment creation and (2) poverty
alleviation.

During the 1long history of the pProgram more than
two million people have been resettled. In terms of
demographic impact on the population of Java this figure is
rather insignificant. However, a report by the World Bank
(1988:iii) stated that according to some studies, the

transmigration had a significant beneficial effect on local

6 > At that time, the program was referred to by the Dutch
Colonial Government as “"Colonisatie”, known in Indonesia as
"Kolonisasi", then later changed to "Transmigrasi" or trans-
migration after Indonesia obtained its independence from the
Dutch Colonial Government.
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employment and regional development. The implementation of
the program, however, has not been without serious
unforeseen problems related to both planning and execution.

These problems are the subject of this research.

3.2 HISTORICAL BACKGROUND

The problem of over population in rural Java had
already become noticeable when the population of the island
approached about 30 million people early in the 19th
century. At that time, two direct causes of poverty in Java
were identified, the fragmentation of agricultural lands,
and the continuing growth of the population beyond the
agricultural resource base. But during the 19th century
nothing was done about this problem by the Dutch Colonial
Government.

In the meantime, however, events took place that
gradually brought a change in the colonial policy, which
until then had caused serious and persistent impoverishment
of the population, especially in Java. The changes were in
part an attempt to improve the social and economic
conditions of the people. For this reason the new policy was
called the the "Etische Politiek", or the ethical policy.
The new welfare program had as its slogan '"Irrigation,
Emigration and Education'.

There were also political reasons for the change:

From 1840 onward -- after recovering from the costly Java
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War (Diponegoro War 1825-1830),-- the Dutch Colonial
Government began to pay more attention to the Outer Islands,
if for no other reason than to brevent other European
colonial powers from intervening (Tirtosudarmo, 1990:2-3).
By the end of the 19th century, the Dutch Colonial policy
was firmly committed to expanding Dutch control over the
entire archipelago.

In 1902 thé Dutch Colonial Government commissioned
a study to examine the possibility of solving the problem of
over-population and land fragmentation in Java where the
large local population surplus was regarded by the Dutch as
a potential source of political tension and unrest. This
study recommended moving people from Java to the sparsely
populated areas in other parts of Indonesia. In response to
this recommendation, the first resettlement experiment was
carried out three years later by moving 155 families from
Java to South Sumatra. This was the start of an
unprecedented human resettlement program in Indonesia.

The objective of the resettlement program was not
only to reduce the population pressure in Java but also to
contribute to the development of the sparsely populated

"Outer Islands"b7 by providing more manpover for

7, The term "outer island" was first introduced by Geertz
(Geertz, 1963) to refer to the islands in Indonesia other
than Java, Madura, Bali and Lombok, which are referred to as
the "inner islands".The outer islands are predominantly the
transmigrant destination areas, while the inner islands are
the transmigrant source areas.
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agricultural development.

A number of stages can be distinguished in the
history of the resettlement program., The first stage started
in 1905 when, under certificate of approval #46. dated
October 19th, 1905, migration was initiated by H. G.
Heytings who, with the help of two assistants and two water
masters,b8 moved 155 families from Java to Gedong Tataan in
the South Lampung District of Southern Sumatra.[)9

The second stage of resettlement, from 1911 to
1929, was called "The Lampung Bank of Credit" period. By the
end of 1911, there were only 4,818 Javanese migrants in
Lampung (Heeren, 1979:10). At that time the Bank of Credit
was established by the Dutch Colonial Government to provide
the transmigrant families with a cash bonus of 22.5 Gulden

and credit to a maximum of 300 Guldc—:n.b10 The credit carried

8 5 This information was supplied to the author in 1970 by
Sabikoen (Ex chief of Central Lampung Public Works Service),
and also in his unpublished report, "Historical Background
of Irrigation in Lampung”. Sabikoen was involved in the
pbreparation of irrigation infrastructures for this pioneer
settlement.

J > The exact location was in the Gedong Tataan area in the
Lampung District of Southern Sumatra, Since 1964, the
Lampung District has become an independent province
separated from the South Sumatra Province.,

10 > Based upon information obtained from interviews by the
author with some retired land surveyors. The value of Gulden
(the Dutch Colonial Government currency) was estimated by
means of comparing the price of white rice, at that time
about 10 to 15 kg per one Gulden, to a current exchange rate
in Indonesia of about USS$5.5 per one Gulden.
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an annual interest rate of nine percent with a two-year
grace period.

The third phase occurred between 1929 and 1941,
coinciding with the the Great World Depression and the
beginning of the Second World War. In this phase the rate of
settlement increased. According to Heeren, (1967:8), a total
of 189,983 people were resettled to the Outer Islands in the
period from 1905 to 1941.

Some time after the country had obtained its
independence, resettlement was resumed. Between 1950 and
1974, some 500,518 people, averaging 24,021 people per annum
were resettled in the Outer Islands. It was predicted by
Jones that the overall achievement of the transmigration
program since its early implementation until 1974 would be
slightly less than one million people (991,000), (Jones, as
quoted by Heeren, 1967:1ix).

In the third five-year development plan (Repelita
ITI, 1979-1984) the transmigration program was increased
substantially. While by 1980, a total of about one million
people had been resettled in the entire program, during
Repelita III 366,000 families, and nearly 1.5 million people
were sponsored for resettlement in the outer islands. During
this period, transmigration was the largest voluntary
government sponsored settlement program in the world (World
Bank, 1983:3). Nevertheless, it has been arqued that

population rerdistribution role of transmigration has been
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exaggerated due to the fact that there are also some
movement from Java to the Outer 1Islands outside of the

transmigration program.

3.3 AN OVERVIEW OF TRANSMIGRATION PROGRAM

3.3.1 DEFINITION OF TRANSMIGRATION
Transmigration is officially defined in the "Basic

Transmigration Acts [1972]" as:

"...the resettlement and/or relocation of
population from one region to another within
the territory of Indonesia in the framework of
national development or for other reasons
considered necessary by the government......".

The program is aimed at creating a more even
population distribution over the country’s territory, while
at the same time promoting regional development in the
resettlement areas and the areas of origin, as well as
fostering national integration and unity and strengthening

national security.

3.3.2 CATEGORIES OF TRANSMIGRATION

Indonesian transmigrants are classified into four
broad categories:
(1) general transmigrants, consisting of landless
agricultural laborers or subsistence farmers who are
supported by the government through agricultural land,

transportation, housing, social services, and initial
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agricultural equipment and other inputs;
(2) local transmigrants, consisting of local people
originating from the resettlement areas, who are given the
same facilities and supports as general transmigrants;
(3) registered spontaneous transmigrants, which are those
who move at their own expense, or are partly assisted by the
government and settle vwhere they prefer. Registered
spontaneous transmigrant is referred to as “swakarsa
berbantuan” or partly assisted spontaneous transmigrant
(Otten, 1980:41); and
(4) unregistered spontaneous transmigrants, who are the
unassisted and unregistered transmigrants, that join their
relatives in the resettlement locations.

Resettlement under the transmigration program has
been based on at least four types of projects:
(1) so called irrigation-based projects, which were
developed earlier in the history of transmigration. This
development gradually slowed down in 1970 when government
investment in irrigation was sharply reduced due to
financial constraints;
(2) swamp-reclamation based projects, mostly in Kalimantan
and the eastern part of Sumatra;
(3) rainfed based projects, which are intended to support
rainfed agriculture in the Outer Islandswhere irrigation is
not possible or not economically feasible; and

(4) cash-crop based schemes, conducted under the Nucleus
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> . .
Estate and Small-holder Program (NES) 11, and which cultivate
palm oil, rubber, coconut, sugar cane and cotton for the

production of cash crops (World Bank, 1988:xix).

3.3.3 OBJECTIVES OF THE TRANSMIGRATION

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 1987 it was projected
that the population in 1990 would be 172 million. The actual
population in 1990, however, was about 175 million people
(Indonesian Statistic 1990:28). The most recent (1992)
estimate puts the total population of Indonesia at 184.5
million people (see the Population Reference Bureau, 1992).

This population pattern of size, growth and
distribution is seen by the government of Indonesia as
crucial obstacles to the country’s development. The
transmigration is therefore regarded as an important tool in
the attempt to reduce land and population pressure and to

obtain a better demographic balance.

11 > This program began in 1978 and was mostly based on tree
crops plantation (World Bank, 1988).
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The transmigration program is also considered to be
a means of 'national integration" of the 370 ethnic groups
that live in Indonesia and that speak 67 major languages.l>12
This integration is pursued by including and integrating the
local people into the new communities and by structuring the
settlement pattern so as to promote sedentary agricultural
practices thereby reducing shifting cultivation and hunting
and gathering that is still practiced in the sparsely
populated areas. By thus striving for what is called
"national resilience", the transmigration program is
regarded as vital to Indonesia’s national security.

Finally, econonic development is  also a ma jor
objective of the transmigration program. This objective iis
pursued by reducing the negative impacts of the population
in Java as well as by providing the Outer Islands with more

adequate manpower in the agricultural sector.

3.3.4 DEVELOPMENTAL CONCEPTS OF THE TRANSMIGRATION PROGRAM

The success of a transmigration project depends on
its ability to create new settlements and villages which
form rural communities that are both economically and
spiritually sound and that maintain a stable and balanced
utilization of natural and human resources.

Five stages can be distinguished in the development

12, Iwvan Gayo, 1990. "Buku Pintar Indonesia' :p. 9.
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of stable settlements. These are: (1) the period of
survival, (2) the stabilization period, (3) the period of
becoming self supporting, (4) the period of development, and
(5) the completion period in which the project development
sustains itself (Directorate General of Transmigration,
1970).

The most critical stage is the survival period,
followed by the stabilization period. If the transmigrants
survive the first five or six Years, then their settlement
can most likely be termed a success.

The five development stages are shown
diagrammatically in Figure 3-1., This figure indicates that a
high resource input is needed during the early stage of
settlement, when the resource output is still 1low. This
implies that during this critical stage the transmigrants
should receive significant support to meet their basic needs
while they are pursuing their initial resettlement
activities, No revenue can be expected from the
transmigrants until they become used to the new way of life
and the new environmental situation. The most important
requirement during the "survival stage" 1is to achieve

13

initial adaptation'> and a dependable food supply as well as

13, The importance of initial adaptation to resettlement is
also pin pointed by Fernea based upon experience in the
Egyptian Nubian Resettlement., (Fernea, R.A4. and J. Kennedy,
1966).

80



Figure 3-1. Development Stages of the
Transmigration Resettlement
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supply of other necessary agricultural inputs,

The second and third Years, which constitute the
"stabilization period'", should also be carefully observed,
because in many instances the first and the second crops
suffer from problems such as agricultural pests and nutrient
deficiencies. If the first two stages are successful, then
the farmer will most likely get substantially more revenue,
which he needs to carry him through the third or '"self
supporting stage',

At the fourth stage, the period of ""development',
the transmigrant should be encouraged to implement a saving
plan, to begin family budgeting and to establish, with other
farmers, a cooperative marketing system to deal with crop
production. Toward the last phase, which is the "period of
sustainable development'", the transmigrants should have the
ability to sustain themselves and to be no longer dependent

on the implementing agencies.

3.3.5 ADMINISTRATION OF THE TRANSMIGRATION PROGRAM
Resettlement through the transmigration program
requires a good deal of inter-agency coordination. The
Ministry of Transmigration has a major responsibility for
the physical implementation. This ministry has regional
offices that are scattered over all provincial government
administrations. However, the Ministry of Internal Affairs

is responsible for coordinating and organizing the people
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that are involved while the Ministry of Public Works is
responsible for land clearing, irrigation substructure and
for road construction. The Ministry of Agriculture together
with several other ministries are in charge of natural
resources. The Agency for Economic Planning, the Ministries
of Health, of Education and of Community Development, as
well as the ubiquitous Treasury Board, are other departments
involved. These authorities should establish a working
relationship through a consultative mechanism. This usually
takes the form of an "advisory body", which ensures that a
clear working responsibility, which can operate in
accordance with specified schedules and terms of reference,
exists in the bureaucratic structure.b14

Since the third Five Year Development Plan, various
mechanisms have been established in order to promote
coordination and integrate the activities. Among the
important measures was the appointment of a Junior Minister
of Transmigration who reports directly to the President.
The role of the Ministry of Transmigration has itself

recently been redefined to reflect that policy initiatives

14 > According to Presidential Decree No. 59/1984, regarding
inter-agency coordination for transmigration implementation.
“...transmigration implementation is solely the jurisdiction
of the Ministry of Transmigration, but the execution should
be coordinated with the other relevant ministries, the
Ministry of Public Works, the Ministry of Agricultures, the
Ministry of Forestry, the Ministry of Transportations, the
Ministry of Cooperative Affairs, the Ministry of Healths,
the Ministry of Environment, and the Agency for Economic
Planning and other government institutions..." (Article 1. ).
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are to be implemented as part of broad spectrum of
inter-agency programs that foster labor migration and

promote regional development.

3.3.6 SELECTION AND CARE OF THE SETTLERS

Implementation of the transmigration program starts
with the recruitment of transmigrants in rural areas of
Java, Madura, Bali and Lombok. There are several Criteria
for the selection of participants, but in most cases they
must at least meet the following conditions: (1) they must
be married; (2) they must have a good personality and
character; (3) they should have previous farming experience;
and (4) they should not be associated with the communist
party or any other kind of extreme organizations.

Each family receives from the government a small
standard house on 0.25 ha of land in the newly established
village, together with 1,00 ha of cleared land that can
potentially be used for an irrigated paddy field and another
0.75 ha of upland for orchards and other upland crop
cultivation. The 1location of the agricultural land is
presumed to lie within a reasonable walking distance from
the village. The transmigrants are also provided with
supplies of food and other necessities for one Year, until
the first crop is harvested. 1In addition to the above
supplies and facilities, the transmigrants are also provided

with planting materials for orchards and minor crops, with
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small livestock, and with the agricultural equipment and

facilities they need.

3.3.7 ACHIEVEMENT OF THE DEMOGRAPHIC OBJECTIVE

In terms of the resettled number of people the
transmigration program has achieved a degree of success., It
managed to resettle 52,000 families during the second Five
Year Development Plan (1974-1979), a figure which rose to
366,000 families or nearly 1.5 million people during the
period of 1979-1984.

While by 1980 about one million people had been
resettled through sponsored transmigration, the population
of the Outer Islands has increased by about two million
people as the combined result of migration and the natural
increase associated with it. The total resettlement figures
are presented in Table 3-1, and the resettlement
distribution is presented in Table 3-2. Figure 3-2 shows the
flow of transmigrants graphically.

In terms of its effect on the over-population, the
results of the program are not spectacular. The data
indicate that over 34 Years about one million five hundred
thousand people were resettled. From the view point of

demographic impact, this represents only 1.5% of the total
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Table 3-1: List of Achievement of Semi-voluntary assisted
migration in Indonesia, 1950-1984°!
Year of Five- Total Local Families Total Total
arrival year families families Resettled families people
plan moved o} n) settled settled
1950-54 - 21,037 0 1,280 22,317 87,000
1955-59 - 32,114 ¢} 128 32,242 134,000
1960-64 - 26,456 o 0 26,456 111,000
1965-69 - 21,633 o 0 21,633 92,000
1969-74 (I) 39,436 0 75 39,511 176,000
1974-79 (1II) 44,484 7,600 0 52,084 228,000
Subtotal 185,160 7,600 1,483 194,243 828,000
1979-84 (III) 301,279 22,284 42,414 365,977D)1,492,000
Grand Total 486,439 29,974 43,987 560,220 2,320,000

Notes:

©] Settlement figures varied widely in government publications.
o} Indigenous families who have been settled in transmigration
sites,

m) Resettlement of sponsored or spontaneous migrants from within
the province

>) Government also found about 170,000 families moved sponta-
neously

Source: official Summary of Pelita 111,

migration as quoted by the World Bank

Ministry of Trans-
(1988)
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Table 3-2, Resettlement Distribution of Transmigration

(1950-1986)

Resettlement Distribution (Families)

Year e e e

1950/54 20,400 1,400 500 - 22,300
1955/59 28,900 2,600 700 - 32,200
1960/64 21,000 4,500 1,000 - 26,500
1965/69 16,500 2,100 2,700 300 21,600
1970/74 22,000 6,000 11,400 100 39,500
1975/79 33,000 11,000 9,000 2,000 55,000
1580/84 227,000 70,600 51,700 16,600 366,000
1985/86 58,200 42,000 21,700 13,200 135,100
Total 427,100 140,200 98,700 32,300 698,200
Percent 61% 20% 14% 5% 100%
Notes:

0) Includes the Maluku (Moluccas) and other small eastern islands

Source: Ministry of Transmigration

inner islands’ population or only 15% of the population
growth during that period (World Bank, 1988).

Nevertheless, the cumulative effect of the
resettlement even at these rates is still significant.
According to the projections of the World Bank, the
population of Java will be 9% less by the year 2020 than it

would have been without the program and the increase in the
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Figure 3-2 POPULATION DENSITY AND TRANSMIGRATION
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labor force will be 19% less. The sponsored migration alone,
without the accompanying unassisted spontaneous migration
would reduce the expected 2020 population in Java by 3-4%
and absorb 7-8% of the increase in labor force (World Bank,

1988, p.p.iii-iv).

3.3.8 EMPLOYMENT CREATION AND TRANSMIGRANT WELFARE

In terms of employment creation, significant
achievements can be attributed to the transmigration
program. It is estimated that the transmigrants created
about 18 million man-days of work. This amounts to 63,000
man-years of full-time work, which is roughly 100 working
days in a year for 240,000 workers (World Bank, 1988:xxiv).

Within the third Five Year Development Plan about
500,000 to 600,000 permanent jobs were created by the
program, at a cost of US$3,000 to US$4,000 per job in
rainfed food crop schemes, and US$3,500 to US$4,500 per job
in orchard—based settlements. These figures do not include
the indirect job creation occurring as a result of the
transmigration program. The cost figures of the employment
rates created by the transmigration program are relatively
high in comparison to the employment income level in the
services séctor in Indonesia but low in comparison to the
level of income the in industrial sector which is averaging
about US$ 10,000 - US$20,000 per job.

A comprehensive income survey by the Indonesian
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Bureau of statistics showed the average income of a
transmigration family to be somewhat lower than the average
income of families in rural Java, and significantly lower
than the average family income in the rural receiving
provinces. These findings, however, are not surprising
because the study was undertaken during the development
phase of the transmigrant settlement. During this stage, the
transmigrant income is continuously growing. 1In addition,
the buying power of money is higher in the rural
transmigration areas than in rural Java. The transmigrants
themselves, are therefore relatively better off than the
figures indicate since they are mostly economically secure
and self-sufficient, having agricultural lands and houses,
assets which they did not possess in their areas of origin.
The transmigrants are also reported to have obtained some
off-farm work which enables them to earn more than is needed

to meet their subsistence food requirements.

3.3.9 SOCIAL AND ENVIRONMENTAL IMPACT

One of the most sensitive issues in the
transmigration program is the social impact of the
resettlement. On the whole, the transmigration program has
brought about significant advantages to the region and it
has mostly received a positive reception. In some instances,
however, the fairness of land acquisition has been a major

if not the major social concern. Rapid land clearing without
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adequate planning has in the past created conflicts betveen
transmigrants and local people,

The environmental impact of transmigration
settlement have been positive in so far as it has reduced
demographic pressure on critical areas in the places of
origin. This has in some instances made reforestation
possible with view of reducing erosion. In the receiving
areas forests have been cleared, however.

One should keep in mind, however, that the total
land allocated for transmigrants is less than one percent of
the total forest area of the country. The government policy
in land allocation has also been adjusted to place greater
emphasis on the optimum use of grass-land. Greater attention
is also given to providing adequate compensation to local
people for improving the use of unforested land as well as
the previously under-utilized lands. Efforts have also been
undertaken to reduce the environmental problems associated
with the increasing spontaneous migration. Government policy
with respect to protecting the environment aims at retaining
about 57% of the Indonesian land area under forest cover.
The ecologically most important areas are given first

priority in protection from encroachment.
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3.4 THE SOCIAL PLANNING ASPECTS OF TRANSMIGRATION
3.4.1 EARLY IMPLEMENTATION POLICY

As a result of the colonial legacy, the Indonesian
government faced three major problems in developing the
country socially and economically. The first problem was
that the colonial government had never established an
indigenous socio-economic system. An economic system,
including irrigation, transportation and other public works
facilities existed, but it served primarily the need of the
colonial masters.

The second problem was that the economic
substructure wés totally destroyed when the Dutch were
forced to leave the country. At that time, the people
generally had incomes that were insufficient to meet their
basic needs.

The third problem was that the newly established
government had no experience in social and economic planning
nor in the implementation of social change. As a result
considerable emphasis was placed on the physical and
economical aspects of the planning while the social aspects
were largely ignored.

Recently the social dimensions of development have
become a major concern of the government and more emphasis
is being placed on social policy and planning in the
transmigration program. Until now, however, the social

aspects have been studied in the relatively narrow context
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of direct past experience. A more systematic approach to the

social implications of the development is needed.

3.4.2 SOCIAL PLANNING OF TRANSMIGRATION

As with other other progranms, proper social
planning is crucial to the failure or success of a
transmigration program. The planner should consider three
aspects:

(1) the physical environment for the transmigrant, that is
their new habitat, the resettlement area, the roads, the
buildings, the schools, the markets and so on;

(2) their social development, in terms of the development of
the new institutions that are needed, encouragement of new
attitudes, the provision of teachers, medical aid,
agricultural extension officers and the like; and

(3) the actual transfer of the people, including
transportation, moving of livestock and belongings,
reception and settlement in the relocation areas, and
measures to maintain socio-ecological balance at the time
they arrive and are adjusting themselves to the new area.

A crucial aspect of the actual planning of a
transmigration project is the time required for the planning
activity. On the one hand, considerable time is needed for
the collection of the necessary data and their incorporation
in planning. On the other hand, there is usually a great

urgency to start the resettlement as soon as possible. A
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compromise between these conflicting demands is evidently
necessary. |

A wvide range of surveys are necessary for planning.
It is important to include in these surveys, "baseline" or
"benchmark studies" which allow a specific comparison and
evaluation of the conditions before and after resettlement.
These studies must be broadly based and include
environmental assessments, hydrologic surveys, demographic
assessments, surveys of public heath, education and
livestock, etc. Understandably, such broadly based benchmark
studies were largely lacking in the past.

The social surveys that were conducted in the past
depended mostly on old human and animal census data.
Consequently, many problems were hidden and conclusions were
often substantially biased. When foreign aid was involved,
the planning policy was often dictated by expatriate
consultants and the planning rarely included the 1local
citizens. As a result the approach of the planners was
usually far too academic. They frequently neglected the most
important information such as (1) present settlement
pattern; (2) housing types; (3) the social networks between
dwellings; (4) the existing land use system; (5) the
attitude of people toward farming and toward past attempts
of the government to introduce agricultural innovation; (6)
the leadership structure and the relevant aspects of the

social organization and social values; and (7) the attitude
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of the local people with respect to the influx of people
from outside the area.

A successful transmigration project should link the
civil and agricultural engineering (technical) solution and
the social engineering solution and aim at a harmonious
equilibrium 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 Dbe
considered: (1) the nature of available resources including
natural vegetation, animal habitat, river fish populations
etc.; (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) new
techniques and agricultural implements; (7) the abilities
and interests of the local population in implementing new
techniques; (8) the nature of community development
services; and (9) credit and marketing facilities,.

While the the social planning process is by nature
inter-disciplinary, 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 the transmigration resettlement program is
the ethnic diversity of the people. There are 370 ethnic
groups with 67 major languages a feature which demonstrates
the extent to which the country is multi-dimensional in
culture and traditional heritage. This makes sociai planning
difficult. Values which 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 will be affected by the
resettlement program should be clearly understood.
Otherwise, 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 URBANIZATION, POVERTY AND RURAL DEVELOPMENT

Third World urbanization is much more rapid than in
the industrial countries. Preston (1979), demonstrates that
the urban growth rates of the Third World today are more
than twice as high as they were in the industrial countries

at their wurbanization peak 1in the latter half of the
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nineteenth century (in Hardiman, 1989).

In Indonesia migration to the urban areas has been
rapid. The growth of the cities caused by migration from the
country was accelerated because of mortality rates,
especially in the urban areas, are decreasing while
fertility 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 wurban growth has greatly
increased the demand for housing, water, electricity,
transportation, and for health and social services. These
demands could not always be met adequately. Urban growth has
also resulted in widespread unemployment and urban poverty.
The Government of Indonesia, has, therefore, paid
considerable attention to both family planning and the
transmigration program as measures to alleviate the serious
impacts of urbanization.

An attempt to limit or to slow down urbanization
requires the development of rural areas. Rural dwellers can
only be discouraged from migrating to the cities by
improving rural facilities, social 1life and employment
opportunities, so as to create a better quality of life in
the rural areas. The transmigration policy fits well into

that objective.
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3.5 TRANSMIGRATION COMPARED TO OTHER RESETTLEMENT
EXPERIENCES

Resettlement is planned social change by moving
people. It 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 degradafion; (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 world.b15 For
instance, the general pattern of resettlement in Africa
could be categorized into several types: (1) individual
agricultural holdings; (2) compulsory marketing system; and
(3) scheduled production schemes. Transmigration is mostly
associated with small individual agricultural holdings.
However, 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 to give general
comparison of experiences 1in terms of salient features,
settlement costs, means of mobilizing people, size and
location of agricultural lands for resettlement project.
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characterized by the crops planted, such as rice, cotton,
sugar, tea, and tobacco. Although the transmigration cases
are dominated by rice, other cash crops have recently been
raised in conjunction with the project.

Based upon the resettlement experience in Africa,
Chambers (1969:261) stated that the most effective projects
have been individual small-holder resettlement schemes,
Compulsory marketing, scheduled production, and communal
economy schemes, have been less effective in Africa. Such
schemes have not been adopted in transmigration settlements
in Indonesia. The general lesson from the experience in
Africa is that it is best to rely on the simplicity of
schemes and on approaches involving low risks and 1low
capital commitments. Schemes with individual holdings that
exploit the incentives produced by property ownership which
makes labor more productive (Chambers, 1969:261), tend to be
the type implemented by the transmigration program.

As 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, following the extended family and so on. The
program is considered as semi—voluntary, because there are a
number of external aspects, which are seldom exact and could
never be completely rational, that contribute to the

decision to migrate. For instance, the transmigrants do not
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always reach the decision themselves, They are often very
reluctant to leave the o0ld familiar environment. They have
traditional philosophy "mangan ora mangan asal ngumpul"
which means '"'we have to be together all the time to share
the good and bad experiences of life'", Most would prefer to
move in groups as a social/cultural unit (e.g. as an entire
kin group, extended family, ethnic group, neighborhood,
hamlet or village, etc.) in order to become more quickly
socially organized and economically productive.l>16

Transmigration is, therefore, always 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
human productivity, low motivation and so on.

There are other resettlement programs which can
provide some comparison in terms of costs. Chambers (1970)
indicates that in the case of Kariba (Zimbabwe), where the
government made no major attempt to transform the settlement

pattern and the agricultural economy, the scheme was

16 An approach called "Transmigrasi Bedol Desa" of whole
village transmigration 1is one alternative that could be
considered for allowing the movement as a social-cultural
unit. However, it is not easy, in practice, to organize such
a simultaneous movement, especially in the process of
convincing people to move together as a community unit
unless the settlement results from a natural disaster or is
another type of involuntary migration.
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implemented at about £50 per capita. In the case of Aswan
Dam resettlement, where the government saw the relocation of
the Nubian population as an opportunity to transform their
social and economic organization, the scheme was implemented
at £250 per capita. In the case of Sudan, the resettlement
scheme for displaced from Lake Nasser was implemented at
about £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 with
extensive social services (Chambers, 1970). Other sources
indicate the following cost figures: Sudan (US$1,900), Egypt
(Us$2,000), Nigeria (US$500), Zambia (US$220), Simbabwe
(US$160) and Ghana (US$650) per capita respectively (F. A4.0.,
1971:4). In the case of transmigration resettlement based on
small~holdings, the initial costs are estimated by Arndt at
about US$ 15,000 per family (Otten, 1980:33), which is equal
to about USS$S 2,500 per capita. (Unfortunately, the data do
not indicate the year when the figures were 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 1950’s,
the physical problems of resettlement were tremendous,
because the people, livestock, household effects and food

had to be moved from perhaps hundreds of scattered isolated
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. . . . . . >17
and inaccessible sites within a short time 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, 1986:95-97) with only the minimum
household effects required immediately upon arrival. Housing
in villages, agricultural equipment and facilities including
the initial food supplies are prbvided upon arrival.

The villagization program in Tanzania managed to
resettle over five million peasants from their former
scattered homesteads into nucleated settlements of
approximately 8,000 villages (Vijijini vya maendeleo). This
villagization program, however, has been condemned as
authoritarian state intervention (Moore, 1979).

The size of land-holdings that are allocated to
settlers varies from place to place. This is because of
enormous differences in the quality of 1land, geographic
locations and so on. For example, according to Chambers
(Chambers, 1969:86), land allocation in Africa for resettled
families ranges from 2 to 5 acres (or 0.8 to 2 ha),
depending upon the type of soil. Other examples, given by

Lewis (Lewis, 1980:8), suggest that 1land holdings in

17 (e.g. The case of Volta involved the evacuation of a
total of 2,954 cattle, 11,600 chickens, 42,000 sheep and
goats, plus about 1,000 pounds of baggage per person,
Chambers, 1970. )
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Malaysia, the West Indies, and Sri Lanka, are between 5 and
12 acres (between 2 and 4.%ha), and in Nigeria they range
between 30-50 acres or 12-20ha. In the Philippines, the
average land allocation is between 6 and 12 ha per household
(Pelzer, 1945 as quoted by Heeren, 1967:167). In the case of
the transmigration program, however, land allocation is
standardized at a total of 2 ha per family, including
irrigated land, non-irrigated land and household plots.

The principle of '"self help" among the settlers in
performing their activities is an important cornerstone that
gives the settlers a capacity to stand on their own feet.
The problem in many African settlement schemes was that too

much was done for the settlers, which created dependency on

outside help (Chambers, 1969:178). In Indonesian
transmigration program, however, the self-help or
"mutual-aid" principle 1is traditionally known 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 1limited official

interference and assistance.
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3.6 PROBLEMS AND CONSTRAINTS
3.6.1 STRUCTURAL PROBLEMS
A. Problems of Land Allocation

One of the most significant problems of
transmigration implementation is land allocation and
compensation for property lost by the local inhal::itant.b18
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 eépecially complicated
when dealing with '"absentee land ownership'" (i.e. when 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

(World Bank, 1988).D19

18, The problem of land allocation and land compensation
also hampered a number of large dam displacements in India
(Singh, in Fernandes, 1989:91-103).

19, Based upon experience in the difficulty of solving land
problems in the past, the Government of Indonesia has paid
special attention to the importance of proper land
administration. This is evident from the establishment of

State Ministry of Agrarian Affairs in the Sixth (1993-98)
Development Cabinet of Indonesia (Jakarta Post, March 18,
1993).
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An 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
land 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
"plan-as-you-proceed basis'" so as to give the migrants a
quick start in the settlement process. As a result, the
implementation 1is often hampered by serious problems

concerning the demarcation of adequate and suitable land for

agriculture.

B. Irrigation-Based Resettlement

A 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. Appropriate distribution
and utilization of the land requires, however, completion of
the engineering aspects of the underlying irrigation
project, which can be very time consuming. It is not
uncommon, however, that the pressure to ''get on'" with the
transmigration causes people to be moved to the designated
area when the irrigation canal alignment, the village
location, and the allocation of irrigation land-plots are

yet undecided let alone complete., In these cases there are

105

1
i
i

H
i
i



three possible and not mutually exclusive scenarios.

(1) The transmigrant is resettled prior to the establishment
of irrigation infrastructures and has to wait for the
construction of irrigation facilities.

(2) Much of the 1land allocation is inconsistent with the
subsequently developed structural irrigation design.p20

(3) Later, at 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 Allocated Land Holding

The transmigrant source area 1is Java where the
average land holding in irrigated areas 1is only between
0.25-0.30 ha. This compares with a national average at about
1.00ha 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

land is suitable for double cropping or even mnultiple

20, For example, there are many cases where transmigrant
villages overlap lands which are supposed to be irrigation
areas. Alternatively, the proposed irrigation areas are
often allocated for public facilities or for other
non-agricultural purposes.
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cropping. In the Outer Islands, however, most of the land
has poorer fertility and requires more fertilizer and water.
It is thus not correct to use an allocation pattern that is
based simply on average land holdings.

The question of how 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 (2)
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 settlers to make an adequate living. An impressions held
by author on the basis of his experience with 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
Area

Land preparation for newly established irrigation

schemes is one of the most important structural problems as

far as transmigration implementation is concerned. Long term

records show that land preparation tends to 1lag 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 when 1land development 1is complete and
irrigation practice has become stabilized. This fact
complicates both engineering and social planning.

The specific reasons for this complication are as
follows: (1) although technically possible, it is not
economically fe#sible to construct an irrigation facility
that satisfies the highly varying water demand and as a
result the development must be implemented in stages; (2)
the high water consumption 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 resettled transmigrants
face water shortages at the very time that he needs to be
reassured that the agricultural practice is worthwhile 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 resettlement,
and can hardly be expected to participate fully in
development activities; (5) being in a highly stressful
condition, the transmigrants need reassurance, particularly
regarding their legal land ownership status, which may not
be forthcoming. At the same time, they also need financial

support for their subsistence, which may not be adequate;
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and (6) too 1long a period of extension of external
assistance can lead the transmigrant to develop attitudes of

dependency.

3.6.2 NON-STRUCTURAL PROBLEMS
A. General Planning Problems

The most common problem in the transmigration
program is the time it takes, and the difficulty settlers
have, in adapting to their new surroundings and way of life.
This problem is wusually rooted in the weaknesses 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, was
often standardized. This was done, howvever, without
considering what the settlers were used to and what 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 inter-agency coordination. The
World Bank pays special attention to this matter as is

evident from the the following suggestions.

"To enhance the quality of new settlement
mechanisms must be developed within the
Ministry of Transmigration to review
management issues on a regqular basis and to
improve policy formulation and inter-agency
coordination. Action 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
layout and incorporation of spontaneous
migrants), physical development (land
clearing, road construction and maintenance,
and contractor supervision), the provision of
agricultural supporting services, and program
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 governments" (World Bank, 1988:xii).

Unfortunately, the resettlement and relocation
approach to transmigration has often been and, in many
cases, still is handled as '"'salvage and welfare'" operations
rather than as development operations. As suggested
previously, much of this 1is the direct result of not

allowing enough time for proper planning before the actual

movement of people takes place.
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Another 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 1is
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 1living they have
achieved, their wage, farm income and so on. The absence of
this important information has an apparent adverse effect on
the planning of future programs. In other words, problems
which were experienced in the past will be repeatedly

encountered in future programs,

B. Rural Development problems

In Indonesia, the majority of the people are rural
dwellers. Some 82.2% of 147,387,075 people in 1980 lived in
rural areas within 60,415 villages (1980 Indonesian Census,
published in Kompas, January 9, 1981). 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.

Additionally, 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 better life in the cities.

The transmigration program is intended to promote
the creation of employment as well as resource development
in the Outer Islands, and at the same time to absorb current
rural unemployed and underemployed from the Inner 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
where 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 new
infrastructure was reflected in a lack of attention given to

the integration 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
were especially serious if the local people were excluded
from participating in the resettlement scheme and remained
as a small scattered minority group. However, in the most
recent transmigration programs this problem was solved by an
integration approach. In this approach, the small local
minority groups are included in the transmigration program
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. Adaptation problems
resulted from failure to consider the previous experience
and level of knoﬁledge of the transmigrant. For instance,
many transmigrants came from non-farming communities such as
those who previously resided in urban areas. These migrants
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 new social networks
due to the human tendency of attempting to maintain old and
defunct associations;

(5) family crises associated with the move and prolonged
anxiety due to the difficulties in establishing a new
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 will
persist till the settlers are able adapt to the new
environment. These socio-cultural consequences of the
transmigration program must be considered by the planners,
as well as the implementing agencies, in dealing with 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 1life, 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
with human 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 (1989) alleges that in the
Large Dam Displacement Program in India, many cases indicate
that national political interests tended to create a kind of
"enslavement of indigenous people" in the resettlement
process (Fernandez, 1989, 35-36).

When the primary reason for resettlement 1is
political then the danger is great that insufficient
attention will 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. As
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 1is primarily aimed at relieving demographic
pressures and at enhancing social and economic conditions.
However, there are a number of examples which indicate that
transmigration resettlement programs have also been used for
other reasons (Tirtosudarmo, 1990:10). 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, 1988). In addition 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 VYear
Development Plan of Indonesia, (Repelita. iII, 1979-1984),
366,000 families or nearly 1.5 million people, were settled
under the government sponsored program. During this period,
transmigration was the largest voluntary government
sponsored settlement program in the world (World Bank,
1988:3). Experience in the past indicated that such large

programs have been hampered by a number of problems and
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constraints which require international aid to help to solve
the problems.

In order to strengthen the ability of the
implementing agency of the transmigration program to
coordinate, monitor and evaluate these large projects, the
United Nations Development Program (UNDP) and the World Bank
provided technical assistance at the beginning of the third
Five Year Development Plan.

International aid was needed especially in Repelita
IIT for two 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 1976 the Word Bank has been involved in
financing the transmigration projects. At the initial stage,
five transmigration projects, two swamp reclamation projects
and several Nucleus Estate and Smallholder (NES) projects
were assisted by the World Bank. Some projects received
financial assistance from International Fund for
Agricultural Development (IFAD), others from both IFAD and
the World Bank. The bank-supported projects have provided a
number of innovative features, including assistance for
program management, site screening and evaluation, and
implementation and evaluation of farm models (World Bank,
1988:159).

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
judgments in the decision as to what projects to fund and
what criteria a project must meet in order to receive
funding. At times this resulted in project featuresvthat
were not in accordance with the best judgment of the
decision makers in the developing countries themselves.
(c) Aid for social development is difficult to obtain
because it is difficult to quantify the benefit of such a
program,
(d) Much of the money available for aid goes to the salaries
of foreign experts or teachers or to fellowships of students
who attend study programs in the donor countries. While
these are necessary expenditures, the amount of the
available funds consumed by them often reduces 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 number of problems were

experienced in the implementation of international aid for

118



the transmigration program, on balance, it is believed that
the transmigration program has both merited and profited
from Bank support (World Bank, 1988:159).

As far as international aid (particularly in the
transmigration program) is concerned, there is a need to
seek alternative strategies for future improvement. Much
more attention should be given to the administrative
capacity of the country to absorb aid and also to train
local personnel for an effective use of counterparts (World

Bank, 1988).

3.8 FUTURE TRENDS, PROSPECTS AND PROBLEMS

Concerning the long term development prospects, it
is probable that the transmigration program will 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 well as the
socio-economic conditions of the region in which the
transmigration program is undertaken.

It is essential for the success of future programs
that the implementation 1is 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 way, and without significant
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improvement in this respect, future development of the
transmigration program will 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 between
farming systems, i.e., whether the project is to be based on
a "food crop system", a '"swamp reclamation system", a ''tree
crop development" 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 consuming, 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 number 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 resettlement projects
which is essential for their success.

Proper planning of the transmigration is crucial.
It should ensure that agro-ecological conditions in the
transmigration sites are well suited to food crop production
especially since 1land availability will be a serious
constraint in future resettlement programs. For instance,
resettlement areas in some provinces of Sumatra are already
fully occupied and only 1limited prospects remain for
large-scale settlement. There is still an opportunity for
large-scale settlements in West, Central and East Kalimantan
albeit with some limitations 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 studied in a relatively narrow context. Because of
the interaction between the social and technical problems it
is essential to use an integrated approach, incorporating
the social aspects in conjunction with the technical and
economic dimensions of the development projects.

Land allocation for transmigrants is another aspect
from which a number 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 was frequently modified or abandoned. In
these cases, human settlement tends to cause an imbalance
between the productive functions and the ecological aspect
of the 1land. Additional 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, which
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
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programs 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, Without such improvement, the interagency
coordination will not be capable of successfully
administering and controlling spontaneous settlement. Such
control 1is necessary to prevent jeopardizing the proper
balance of land use, social impact and the 1level of
productivity.

Monitoring and data collection have been lacking in
the past which makes it difficult to correct mistakes and to
learn from them. A 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 will
continuously suffer from unresolved problems, from poor

coordination and from inability to learn from experience.
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CHAPTER FOUR

IRRIGATION DEVELOPMENT IN INDONESIA,
PROBLEMS AND PERSPECTIVES

4.1 INTRODUCTION

Irrigation has been practiced in 1Indonesia for
hundreds of years, yet current development is still
encumbered by several problems, These problems are mostly
related to the disparity between modern technology and the
traditional practices of the rural population. As 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 was focused primarily on short range
technological solutions to serious subsistence problems. As
a result the far more difficult problems of 1long term
implementation and appropriate water management at the farm
level were neglected. These problems are the subject of
discussion in this chapter.

The critical part of a new irrigation development
is usually the farm level implementation. This is called in
Indonesia the '"tertiary irrigation'" system, with the first
and the second irrigation system, referring to the large
civil engineering works of providing the main and secondary
canal system that conveys the water to and over the

irrigation district.
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There is usually no problem with 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 water
management at the farm level vwhich is decisive for the
success or failure of irrigation projects. It is therefore
essential that at the farm level of irrigation
implementation, engineering practice and solutions are
matched with, and incorporated into, the practices of the
local community so that they form a coherent whole with the
existing traditions, behaviors, beliefs and social values.

Such problems of irrigation implementation are more
apparent in the new transmigration areas. This is to be
expected. First, the farmers are relatively new in the area,
so they will need time to make the necessary adjustments in
terms of farming conditions and resettlement adaptation.
Second, the transformation of the new settlers, many some of
whom have no farming experience, into experienced farmers
takes time since it takes place through a gradual process
that transforms traditionally managed farm practice into
more modern agricultural enterprises that are under the
control of agricultural irrigation authorities. Third, the
provision of irrigation water has been traditionally
perceived by farmers as merely a government undertaking

aimed at serving the people; therefore, such farmers tend to
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wait passively for the government to provide the entire
irrigation infrastructure on a free-of-charge (no-charge)
basis. Finally, the transmigrants are often from different
ethnic and societal backgrounds, which is a barrier to
immediate integration in the newly established community.
The present chapter addresses the problems of
irrigation implementation at the farm level against the
background of the newly settled transmigrants. The issues
encountered here are of crucial importance in an assessment
of the irrigation-based transmigration and the problems
experienced with it in Indonesia. Yet these same problems
have often been overlooked by the agencies that are

responsible for the resettlement.

4.2 AN OVERVIEW OF IRRIGATED AGRICULTURE

4,.2.1 GENERAL

With Indonesia being an agrarian-based country,
irrigated agriculture has always been highly important to
its development. The Indonesian Government, therefore,
encourages through The Five Year Development Plans
(REPELITA), the development of irrigation systems where this
is feasible,

According to the 1980 statistics, about 58% of the
low-land paddy fields have been provided with irrigation
facilities while 37% of the fields are rainfed. Only 3% of

the rice is grown in swamps and 2% in tidal areas. Of the
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58% irrigated 1lands, 45% is served by fully technical
irrigation, and 20% by semi-technical irrigation; the
remaining 35% is supplied by non-technical irrigation
(simple irrigation) that 1is provided by the farmers
themselves.b21 Table 4-1 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 1is evident that irrigation
development in Indonesia has its highest concentration on
Java, followed by Sumatra which has about 30% of Java’s
irrigation area. These statistics and the relative size of
the islands suggest that there is more irrigation potential
in the Outer Islands 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 1963, Most of the increase (66.8%) took place on
Java. The 1973 census also indicates that out of a total of
190,456,900 ha of 1Indonesia’s land mass, 13,463,906 ha
(7.07%) was agricultural land. About 30.5% of this

agricultural 1land was provided with good irrigation

facilities.

21, BPS, Agricultural Census 1983 (Preliminary report), and
DGWRD, Ministry of Public Works (Unpublished Report, 1984).
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Table 4-1, Low Land Rice Cultivation in Indonesia (1983)

Region Irrigated |Rainfed Swamp Tidal Total
rice rice rice rice (ha)
(ha) (ha) (ha) (ha)

Java 2,766,666 1,136,399 58,642 29,283 3,500,912

Sumatra 962,605 947,570 219,059 119,191 2,248,425

Kalimantan 188,218 708,814 60,468 117,897 1,075,397

Sulawesi 388,102 328,103 10,032 9,352 735,589

Bali and NTB 307,100 74,805 1,100 1,571 384,576

Indonesia 4,122,691 3,195,631 349,283 277,294 7,944,899

Source: BPS, Agricultural Census, 1983; and
DGWRD, Ministry of Public Works,
(Unpublished Data, 1984)

4,2.2 RECENT TRENDS OF AGRICULTURAL DEVELOPMENT IN INDONESIA

Present irrigation projects in Indonesia, with some
minor exceptions, are nearly all aimed at increasing food
supplies through extending and intensifying paddy rice
cultivation, whereas elsewhere in the world, irrigation has
mostly been provided to support commercial farming, Yet,
agricultural development in Indonesia also plays a very
important role in supporting the economy of the country.

In the 1950s and early 1960s, the rate of growth of

Indonesia’s agricultural production was the slowest amongst
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the Asian countries, even slower than many countries in
Africa and Latin America.

By the 1970s, however, a remarkable acceleration in
agricultural development had started in Indonesia. The
increased role of agriculture in the economy was even more
striking against the background of remarkable improvements
in international trade as a result of the oil boom (Booth,
1988:1). In 1973, the agricultural sector contributed about
40% of the national domestic product,

In the same period, however, about 65% of
Indonesian citizens were directly engaged in agricultural
activities. This indicates that the per capita income from
the agricultural sector was relatively low compared to the
revenues from the non-agricultural sector (see Table 4-2 for
further details).

Between 1975 and 1985, Indonesia’s growth in cereal
production per capita was the second highest in Asia after
Burma (FAO, 1985:v39). As a matter of fact, Indonesia was
awarded a special recognition by the Food Agricultural
Organization (FAO) at its 40th anniversary in Rome in 1985,
for its remarkable agricultural achievement since the early

1970’ s.
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Table 4-2 Comparison of National Domestic Product of
Indonesia in: 1939, 1960, 1969, 1973 and 1989

Sector of Gross Domestic Product

the the

economy 1939 1960 1963 1973 1987

(%) (%) (%) (%) (%) m) |

Agriculture 61.00 54,00 52.00 41.00 25,50
Industry 15,00 8.00 9.00 9.00 13,97
Mining - 4.00 4,00 9.00 13.14
Others 24,00 34,00 35.00 41,00 47,39

Source: DH. Penny, as quoted by Mubyarto, 1977:12

Notes: l) Indonesian Ministry of Information, 1989:60-78

4.2.3 IRRIGATION DEVELOPMENT APPROACH

Prior to 1965, irrigation systems in Indonesia were
not maintained properly due to a severe economic recession
and political instability. As a result, irrigation
efficiency quickly deteriorated.

To solve the problem, a rehabilitation policy that
set a high priority on the water delivery to irrigation
schemes that had previously deterioratedwas instituted. This
policy was meant to speed up the recovery of irrigation
systems. Under this program some 1.2 million hectares of
existing systems were rehabilitated within about sixteen
years (1969-1985), (DOI I, Directorate General of Water

Resources Development, 1980). The results of the development
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can be seen in Table 4-3 which presents a comparison between
irrigation areas ©before and after the rehabilitation

program,

Table 4-3., Irrigation in Indonesia in 1966 and 1989

Irrigation Java and Other Island Total
Scheme Madura (ha) (ha) (ha)
Technical

Irrigation:

1966 1,430,000 274,000 1,704,000
1989 1,977,040 724,725 2,701,765
Semi

Technical:

1966 457,000 301,000 758, 000
1989 393,295 878,177 1,271,472
Simple

Irrigation:

1966 920,000 415,000 1,335,000
1989 399,620 446,928 846,548
Total

1966 2,807,000 990,000 3,797,000
1989 2,769,955 2,049,830 4,819,785

Source: (1966) = Framji, I.k. Mahajan, ICID, 1969
(1989) = DOI I, DGWRD, Report, April 1989

From the development figures presented in the
table, it is evident that besides the achievement of
additional areas from new irrigation development, a
transformation in irrigation classification also occurred.
Under the national irrigation rehabilitation program, much
of the simple irrigation was transformed to technical

irrigation.
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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. However, in the early implementation stage in 1979,
the operation and maintenance program was hampered by a lack
of funds. The government then gradually increased the
operation and maintenance budget from about US$2.00/ha in
1979 to about US$10.00/ha in 1985 (Soenarno, in RydzewskKi,
1989:871). The latter larger amount 1is, however, still
considered to be inadequate to attain an optimum irrigation
efficiency.

While a number of important advantages were
realized through implementation of the irrigation
development strategy, some negative lessons were also
learned 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 attention was given to
a systematic approach to engineering and coordination
problems. The ad-hoc implementation was often accompanied by
a tendency on the part of the government officials and the
consultants in their employ to measure the success of
irrigation projects from a physical perspective only instead
of in terms of the ultimate social goals of the irrigation
projects.

Learning from the positive and negative
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consequences of irrigation development approaches in the
past, Indonesia has now been trying to implement a new
policy which focuses on the efforts of sustaining the
already available irrigation infrastructure through
effective operation and maintenance.

With the new development policy, the main effort is
now geared towards the introduction of an efficient
operation and maintenance strateqy through increased
reliance on institutional strengthening and effective
inter—agency coordination. Among 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 encourage ''the sense of belonging, of participation
and of responsibility" on the part of irrigation water users
the small schemes were dradually handed over them for
subsequent operation and maintenance with a minimum of
interference from the external institutions. The handing
over starts with irrigation schemes that have a service area
less than 150 ha. This process was later expanded to schemes
with a command area of less than 500 ha. The major projects
which require a high technical proficiency in their
operation and maintenance will not be handed over to the
farmers.

(2) 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. It is referred to as an
"irrigation service feebzz" rather than a "water charge!.

(3) A judicious programming, budgeting and control system is
established and implemented 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 skilled
personnel so that a self sustainable operation and
maintenance is achieved and a high irrigation efficiency is
maintained.

(4) A special maintenance program is implemented that aimed
at improving existing systems (including supporting
facilities, such as offices, housing, communication systems
etc.) to the point that the system becomes capable of

maintaining its function at a specified level of

performance.

4.2.4 LAND HOLDING PATTERN IN INDONESIA
Agricultural practice in Indonesia is primarily

shaped by very small land holdings. Under these conditions,

22 The farmers have been accommodated by the traditional
perception that irrigation water is a natural resource
bestowed by Almighty God, and should be utilized at the
maximum without having to pay a water charge. The
introduction of "irrigation service fee" is upholding a
principle that the water users are not paying for water,
instead, they only contribute a "service charge" for
sustaining irrigation-schemes, because the water will never
serve the farm land without being regulated.
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most of the agricultural production is consumed by farmers
and their families. (Some of the land holdings are even too
small to provide an adequate 1livelihood for the 1land
holder.) Thus, wunlike much farming in the developed
countries, farming in Indonesia is aimed at providing a
stable family income rather than at maximizing profit.
According to 1973 statistics, there were 14.3
million agricultural enterprises in Indonesia, including 1.9
million local cattle breeders. The land holding distribution

of agricultural enterprises is presented in Table 4-4. This

Table 4-4 Agricultural land Holding Pattern Across Indonesia

Land holding Number of land Percent
Category Holders
(ha) (in thousand)
0.10 - 0.49 6,561 45,7
0.50 - 0.99 3,554 24,7
1.00 - 1.99 2,598 18.1
2,00 - 2,99 | 853 5.9
3.00 - 3,99 336 2.3
4,00 - 4.99 le4 1.2
5.00 - > 307 2.1
TOTAL 14,373 100.00

Source: Central Bureau of Statistic, Agricultural Census, 1973
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table shows that the size of the holdings is indeed small,
the largest land holding category (45.7%) consists of farms
that range from 0.10 to 0.49 hectare in size. This means
that almost 46% of the farming families had less than 0.50
ha of agricultural land. Only 2.1% had more than 5 ha, while
the national average was only 0.98 ha per holding.

The average land holding in the Outer Islands is
considerably larger than the average fiqure of the Inner

Islands, as can be seen from Table 4-5. This table shows

Table 4-5 Size of Land Holdings Across Indonesia

I SLAND Average Size Number of Land
(ha) Holdings Percent
(Region) (in thousand)

Java and Madura 0.64 8,655 60. 80
Sumatra 1.34 2,846 19.80
Kalimantan 2,71 689 4.80
Sulawvesi 1.52 1,102 7.70
Nusa Tenggara 1.37 ' 951 6.60
Maluku 2.17 120 0.80
INDONESIA 0.98 14,373 100.00

Source: BPS. Agricultural Census, 1973
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that land holdings in Kalimantan are the largest, with
averages of 2.71 ha per holding; while on Java they were the
smallest, averaging 0.64 ha per holding.

Comparison of land holding statistics of 1963 with
those of 1973, show quite clearly that within a period of
ten years, the number of land holding units increased from
12.1 million to 14.3 million (about an 18% increase). For
the same period of time, the average size of land holdings
decreased from 1.05 ha to 0,98 ha. in 1973. This trend
indicates the impact of land fragmentation, which has also
caused a substantial increase in the number of holdings in
the category between 0,10 - 0.05 ha, a size which is not
viable from an effective agricultural point of view. It
could be arqued, however, that that it is not size land
holding per se that is the problem since land quality varies
greatly.

Unfortunately, the data do not distinquish between
land owned by farmers and 1land owned by absentee land
owners. It is, therefore, not possible to show how much land
ownership has moved from farmers to non~-farmers because of
socio~economic change.

Nevertheless, the above statistics give a strong
indication that the problem of land holding size has become
increasingly more important. The change in land holding size
has a negative economic impact on irrigated agriculture.

Moreover, with a smaller size of holdings, more farmers are
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involved in farm level water management and hence water
distribution practice will be more complicated. These trends
towards land fragmentation should not be disregarded or
overlooked, and should be included in the design
considerations if implementation of irrigation systems is to

be successful in the long term.

4.2.5 DEVELOPMENT OF THE TERTIARY IRRIGATION SYSTEM
A. The Context

Figure 4-1 shows schematically the water delivery
management system that is typical for Indonesia. Two main
components can be distinguished: the conveyance system and
the distribution system. The conveyance system consists of a
leading canal, main canals, secondary canals and tertiary
canals, while the distribution system consists of farm
ditches and supplementary ditches on the farm lands.

From the point of view of water management by the
Irrigation Agency, the conveyance system is commonly divided
into three main categories: (1) the main canal system, (2)
the secondary canal system, and (3) the tertiary canal
system. The Provincial Irrigation Agency is responsible for
the management of the water from the sources down through
the leading canal, the main canals and secondary canals
until it reaches the .tertiary turn-outs. The water
management beyond the tertiary turn-outs is the

responsibility of the farmers themselves and is carried out
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Figure 4-1,. WATER DELIVERY MANAGEMENT SYSTEM
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through an organization called the "Water User Association
(WUA)",

The water management at the tertiary turn-outs,
which is usually referred to as the tertiary or 'farm level
water management', plays a very important role in the
failure or success of irrigation water management. It is at
this crucial level that sound agricultural irrigation
practice is to be realized. For at this tertiary level, the
efforts of all agencies involved in irrigated agriculture
are confronted with actual farm practice and must be blended
judiciously with tradition in terms of engineering and
economics, as well as culture and policy.

It is a common, but nevertheless a serious mistake,
to focus attention entirely on the major technological and
economic aspects of the development and to overlook the
importance of the problems encountered at the tertiary

irrigation level.

B. Problem of Tertiary Irrigation Level

The tertiary irrigation system with its canals and
related structures is the last part of the irrigation
distribution network. Its task is to convey water from the
diversion gates of the primary or secondary canals to the
farm Dblocks. A tertiary canal is typically assigned an
irrigation service area of about 100 hectares. In other

words, the tertiary system is the smallest unit of an
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irrigation scheme, consisting of canals, structures and
other appurtenant facilities that serve a single block of
farm land with a command area of about 100 ha on average
(see Figure 4-2 for a general illustration).

Within each farm block there is a network of
smaller canals that branch from a tertiary canal. This
network forms the so-called "quaternary" irrigation system.
From there the water goes directly into farm ditches.

During the early periods of irrigation development,
the farmers themselves were wholly responsible for the
tertiary irrigation network and its related structures.
Construction, as well as operation and maintenance has to be
undertaken by the farmers themselves in the mutual aid or

23 The government provided the main

"gotong-royong" system.b
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 level were constructed by the farmer, albeit
with continuing technical quidance from the government
officials. A number of serious problems were encountered

with this method of implementing the tertiary irrigation

development,

23 The construction of tertiary irrigation schemes under
the "Gotong-Royong" or mutual aid system was initiated by
the Dutch Colonial Government in the early stages of
irrigation development in Indonesia. The agricultural tools
for conducting the tertiary construction works were included
in the packages that the farmer received from the government
as part of the Colonization Program.
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One of the most difficult problems was the
excessive "water-requirement'" for the first few years of
land development in the newly broken-in agricultural 1land.
Whelburg (1935), noted that the water consumption in such a
newly established areas was recorded to be several times
greater than the requirement for the developed areas. The
the newly broken-in agricultural 1lands are mostly very
porous so that irrigation water will continuously penetrate
the soil until an impervious layer below the root zone of
the plant is formed. The process of formation of impervious
layer is the result of an accunmulation of fine soil
particles which are transported to the root zone by
irrigation water seepage. This proceés will continué until
the soil has become completely stabilized. 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.D24
The farmers themselves were thus faced with the extremely
difficult problem of constructing and operating the tertiary
system so that it could cope with the varying water demand.

Another problem was related to the size of the area

24 The normal water requirement at the stable condition was
recorded by Whelburg in the Tataan Colonization Area, South
Lampung at about 0.9 liter/second/bahu, or about 1.26
liter/second/ha. (1 ha = 1.41 bahus). This figure is much
lower than the maximum requirement at the early phases which
was as high as 5 1lit. /sec./bahu or 7 1lit. /sec. /ha.
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to be served by a tertiary canal. Most tertiary canals wvere
designed to serve a relatively large area, in the range of
300 to 400 ha. As a result, the tertiary canal was often
more than 5 km long, which made it difficult for the farmers
to participate effectively in the mutual aid program that
was essential for the construction of the tertiary canal. In
addition, the construction of large tertiary canals,
especially with a deep cuts or high embankments, was 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
lagged behind the planned schedule.

In the 1970’s, the government tried different
approaches to accelerate the tertiary irrigation
development. A special tertiary irrigation development
program was set up to provide technical assistance to
farmers, as well as materials, tools and food. The project
typically constructed 50 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, with this example and further guidance, the rest of
the tertiary canals would be constructed by the farmers
themselves, The results, however, were less than
encouraging; the progress of tertiary irrigation
construction remained quite slow,.

Eventually, the tertiary canal development was
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CHAPTER THREE

TRANSMIGRATION RESETTLEMENT SCHEME IN
INDONESIA AND ITS IMPLEMENTATION



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 was not an ideal solution
either. In many cases farmers came to regard the tertiary
development entirely as a government undertaking and were
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 way this committee structure works is as
follows. At the grass-roots level, farmers must organize

25 to perform the

themselves into small groups called "bloks"l>
daily activities of irrigation water management. These bloks
are further organized 1into a larger group to form an

independent Water User’s Association., The latter group is

25, The farmers’ groups under one village administration are
organized into a body called the village block, chaired by a
member, called "ulu-ulu vak", who 1is responsible for
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 gquidance, technical
assistance and continuous supervision to make sure that the
operations are in accordance with the expected plans. The
inter-agency relationship must be interconnected to form a
working mechanism. It is coordinated by the chief of the
local government, an administrator called the "Bupati' (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 Irrigation Committee,
assisted by the Chief of the Irrigation Agency as the
executive secretary of the committee. Members of other
agencies such as the Agricultural Extension Service, the
Cadasteral Agency, the 1local police, and the Rural
Development Agency also serve as executive members of the
Irrigation Committee, At the base of this organization, the
farmers, as irrigation water 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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Figure 4-3 SCHEMATIC CHART OF INTERAGENCY WORKING
RELATIONSHIP FOR THE WATER MANAGEMENT
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Once the elected president of a farmer’s organization
decides to undertake a certain activity, the members
organize themselves into working groups to perform these
responsibilities. The introduction of new 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 new
technique. The leader and the selected farmer then explain
the newly introduced technique to the rest of the farmers.
At the level of the water user’s association, the
blok would ideally consist of 10 to 12 farmers, with a total
land area of not more than 15 ha for the group. It was found
that a blok that consists of more than 15 farmers; or that
has a total farm land of more than 15 ha, is in fact

difficult to organize.

4.2.6 PROBLEMS AT THE FARM LEVEL IMPLEMENTATION

Numerous and diverse problems may hamper the
implementation of irrigation at the farm level. Some are
situation specific but others are of a general nature. The
most important ones in the latter category will 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.

A, The Farmer’s Economic Position

The most obvious problem that will hinder
achievement of the irrigation objectives is the 1lack of
economic capacity of the farmer to undertake what is
required to make full use of the irrigation potential.

A socio-economic study, conducted by the Bogor
Institute of Agriculture and the Way Seputih (World Bank
Assisted) Irrigation Project in 1970, concluded that
farmer’s income coming from agricultural activity
constitutes only about 22% of his gross income (IPB, 1970).
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.

It was found that low income made the introduction
of new technology or better irrigation practice nearly
impossible., The fact that farmers were still expected to
undertake tertiary network 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 established.

The transformation of land from non-irrigated uses
to new paddy fields sacrifices one cropping season which

means that the farmer must engage in other work to
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compensate for lost income, Also, the first paddy crop under
low-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 will never be achieved since the farmer is unable
to undertake the necessary land development for his farm,

even if irrigation water for his fields is available.

B. Land Tenureship Problems

Another 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 aféas. The
problem stems usually from early stage land allocation
without issue of 1land ownership 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. After some
unsuccessful attempts to settle land disputes, farmers with
similar tenureship status were 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 work such as the construction of tertiary

network 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 1lag
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
willing to construct or maintain irrigation facilities that
are located beyond the administrative boundary of their
village.

In an attempt to solve the land tenure problems,
the Irrigation Committees have attempted to established a
more effective 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, while
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 1local

circumstances into consideration.
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C. Absentee Land Ownership

Absentee land ownershipD26 in irrigation districts
hinders the progress of tertiary irrigation construction as
well as land development for new paddy fields. Most absentee
land owners are better off than the average farmer. They are
usually employed in non farming activities and are living in
the cities or in the urban areas. The cultivation of their
lands is done by landless farmers through a share cropping
agreement.

Landless farmers, who are cultivating the lands on
behalf of absentee owners, are denerally unwilling to
participate in mutual aid for project maintenance. They
insist that the obligation to perform such tasks is the
responsibility of the land owner.

Learning from previous experience, the government
agencies in charge of land ownership have made preliminary
attempts to minimize land ownership by non-residential
farmers. At the same time, agencies are also trying to
regulate the tenant-owner relationship by obliging owners to

make suitable arrangements with their tenant farmers to meet

26 Absentee land ownership refers to the agricultural land
that belongs to an owner who does not reside in the area.
Otherwise, it refers to cases where agricultural land is not
cultivated by or on behalf of the owners who are officially
residing in the area where the land is administered, but for
one reason or another, are not settled in the area.
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the development requirements.

D. Water User’s Response to Innovation

The introduction of new irrigation techniques
presents problems and constraints to people that employ
traditional farming practices which they have inherited from
their ancestors. Government personnel in charge of
introducing new irrigation techniques to water users find
that farmers adapt slowly to new conditions., Training
activities that are specially prepared for farmers seem to
have little effect on their attitude towards adopting
innovations.

Through a judicious approach, progress has been
made in the last decade in encouraging farmers’
participation. The slow adaptation to technological change
is not due to an unwillingness to participate, but to a
lower 1level of education and skill., Therefore, it takes
time, patience and integrity before government officials are
able to persuade traditional water users to adopt new

technologies,

E. Water Deficiency Problems for the Newly Broken~in Land

The high water requirements for newly opened
irrigated 1land has been identified as another serious
constraint on irrigation development.

When new agricultural land is irrigated, much of

153



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
substantially.

It is technically feasible to provide the irrigated
land initially with the large amounts of water needed but it
is not economically feasible to construct the oversize
canals and structures that would be needed to supply that
water. The result is that the new irrigation scheme is
unable to serve simultaneous water distribution for land
development in the entire command area, even though the
construction of the scheme has already been fully completed.

Taking an example from .the previous irrigation
experience in the Way-Sekampung scheme in Southern Sumatra,
the peak water consumption rate for newly reclaimed paddy
fields was at about 5 1l/s/bahu (Sabikoen, 1966 and Whelburg,
1935) or about 7 l/s/ha; while the project was only designed
to accommodate the normal water consumption rate at an
average of about 1 1/s/bahu or about 1.41 1/s/ha. This high
rate of water consumption 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 water

requirement characteristics in Lampung Province, Southern
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Sumatra). Whelburg (1935) observed that in some districts
the water consumption took about ten years to stabilize
(Whelburg, 1935).

Table 4-6 Typical Irrigation Water Requirements in Lampung,

Southern Sumatra

Year of Land Peak Field Water Design
Reclamation demand Configuration
Execution (L/S/ha) (1/S/ha)
*)
First Year 5.00 1.41
Second Year 4,00 1.41
Third Year 3.00 1.41
Fourth Year 2,00 1.41
Fifth Year : 1.41 1.41
*) The figures were developed by the author after
some estimation by local irrigation staff, (no
exact figures were available).

The tertiary canals and structures are designed in
accordance with the stabilized water requirement such as the
typical figures presented in the above table. As a result,
the tertiary canals cannot accommodate the necessary water
discharge during the temporary high water demand. The
question of how to providé adequate irrigation water for new
land development will be addressed in the engineering

chapter of this thesis.
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CHAPTER FIVE

RESEARCH METHODOLOGY

5.1. INTRODUCTION

The research in this study is predicated on the
thesis that the major transmigration problems encountered in
Indonesia are of an interdisciplinary nature and must be
resolved by a joint effort of engineers, economists and
social scientists. The point is not that there are
engineering problems, economic problems and social problems
but that the basic problems have social, economical and
technical dimensions so that all three disciplines must be
involved in the identification, the analysis and the
resolution thereof.

To demonstrate this intrepretation, and to develop
appropriate tools for  handling the interdisciplinary
problems, the success of the transmigration in two locations
will be investigated by analysing the adaptation of the
transmigrants to the new living conditions as it is affected
by the economic conditions and the techncal conditions they
encounter during the adaptation period. Special attention is
given to the technical problem of the greatly increased
water demand durfhg the start-up period and to the economic
position of farmers as imposed on them by the irrigation

system of which 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 explanatory factors. The second is an
engineering analysis of the consequences 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 new agricultural land. The third
is an economic analysis of the value of irrigation water to
the transmigrant farmer.

The research approach is designed firstly to
examine, by way of a macro study, land development questions
for transmigration and other rural settlement projects, and
secondly, on a global basis, to obtain baseline data and an
understanding of the issues. Then further analyses are
undertaken by means of an interdisciplinary approach which
leads to the formulation of problems that relate to two main
aspects: first, the improvement of water delivery in
developing new agricultural land, and second the proper
adaptation of transmigrants to the new agricultural system,
to a new social climate and to a new environment. From this
baseline information, an in-depth micro-study is then
carried out in the study areas by conducting surveys and by
applying analytié.techniques devéloped in the macro study.

Data were obtained from two major transmigration

projects, one in South Sumatra and one in South Sulawesi.
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5.2 RESEARCH INSTRUMENT

Models conceptualizing the issues that are related
to the socio-economic impact of transmigration resettlement
are still in the developmental stage. Accordingly, well
defined models and theories of associated phenomena are not
readily available 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 collected
about socio-econohic and demographic circumstances, abogt
responses and perceptions that are associated with
irrigation-based resettlement, and about the dynamics of
past experience. The research methodology in this study is
complicated by the fact that it employs an interdisciplinary
approach, blending analyses related to three disciplines:
engineering, sociology and economics as is shown on the
schematic chart of Figure 5-1.

This figure illustrates the research procedures as
follows:

(1) Engineering analyses are carried out for the technical
component: project design, water requirement, and water
management, in order to investigate technical trends and

characteristics.

(2) An economic analysis is conducted to estimate the

economic value of irrigation water, and to determine cost
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Figure 5-1 SCHEMATIC CHART OF THE INTERDISCIPLINARY
STUDY OF IRRIGATION-BASED TRANSMIGRATION PROGRAM
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recovery alternatives, taking into account capital
investment and available resources for constructing,
maintaining, and operating the projects.
(3) An agro-economic analysis is carried out to test the
appropriateness of the size of the land allocation for
transmigrant farmers, considering their economic conditions.
(4) A socio-cultural analysis is undertaken to test a number
of hypotheses with regards to the relationship between
social and cultural variables and the success of the
transmigration resettlement.
(5) The causal relationship among the 1levels of inconme,
progress of land ownership status, transmigration status,
place of transmigrant origin, irrigation scheme
characteristics, adequacy of irrigation water available at
the field, and progress of land development are examined
through a series of socio-economic analyses.

The methodologies and analyses of these steps of

the analyses are explained in the following discussions.

5.3 SELECTION OF SAMPLE SCHEMES FOR THE FIELD STUDY

Two irrigation schemes were selected for a
micro-study analysis: (1) the Way Rarem Irrigation Project
in Lampung Province, Southern Sumatra, which is located in
the western part—of Indonesia; and (2) the Luwu Irrigation

Project in South Sulawesi Province which is located in the

eastern part of Indonesia. (See Figure 5-2. Location map of
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Figure 5-2.
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the study area).

In the selection of the schemes, the following
circumstances and rationale were considered:
© Geographic location. The Way Rarem scheme is easily
accessible from the place of origin on the Inner Islands and
has geographic conditions that represent average conditions
in the western part of Indonesia. The Luwu Irrigation
Project represents the resettlement locations in the eastern
part of Indonesia, most of which are not easily accessible
from the Inner Islands.
o Transmigration pattern. The Way Rarem scheme, implemented
in the 1970’s, 1is located in the province where the
transmigration program has its start in 1905, The
resettlement program there is at various stages; while some
transmigrants are.already well established, others are still
beginning the resettlement process. The transmigrants
originate mostly from Java, Bali, and Lombok while others
participants are indigenous settlers. Lampung province has
recently been closed to new resettlement, while the South
Sulawesi Province, where the Luwu Scheme is located, is
still open to new transmigrants. The old transmigration
resettlement of the Luwu and Way Rarem Scheme has resulted
in successful adaptation for some settlers, while new
settlers in Luwu scheme are stili being introduced to this
area,

o Irrigation condition. The Way Rarem irrigation project is
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a single independent scheme with physical and
agro-climatological conditions that are typical of the
western parts of Indonesia. The scheme is still being
developed; however, many completed irrigation schemes in
neighboring areas are available for comparative study
purposes. The Luwu irrigation project, on the other hand,
consists of several independeht irrigation schemes with
average conditions similar to the irrigation schemes in the
eastern parts of Indonesia.

0 Population mobility. Populations of the Way Rarem scheme
area are moderately mobile and occasionally return to their
place of origin for a visit. While the transmigrants’
mobility in the Luwu scheme is fairly low, there are a
number of cases where settlers have returned permanently to
their place of 6rigin even after they were economically
successful in their new environment (Otten, 1986).

©0 Adaptation to the local environment. The majority of the
transmigrants in the Way Rarem irrigation scheme appear to
have adapted to the local condition; however, there is an
evidence of friction with local people (Otten, 1986 )., The
transmigrants in the Luwu scheme were generally more
successful in their adaptation to the local environment;
they adapted slowly but with 1less friction with 1local
people. (More detailed description of the features related

to this question are presented in Appendix 5-1.)
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5.4 DATA SOURCES

Design specifications for irrigation canals and
water requirements for developing and sustaining the
agricultural land were obtained from the records of the
Directorate General of Water Resources Development, Ministry
of Public Works in Indonesia. Other related secondary data
and information were obtained from relevant institutions.

The primary data to be collected by means of a
survey include information on the following: household
structures, characteristics of household respondents,
migration history, social/economic conditions, response to
the engineering, economic and social dimensions of the
schemes, perceived prospects and reasoning, interaction with
local people, interaction with project management and
reaction to the 'local ecology. In addition, unstructured
case study interviews were also conducted in the field with
both the transmigrants and the project management

respondents.

5.5 DESIGN OF QUESTIONNAIRE FOR OBTAINING PRIMARY DATA

To obtain primary data, a special questionnaire was
designed based on previous surveys, seminars and
discussions. The questionnaire consists of five parts. The
first part is concerned with general aspects of the
respondent and focuses on the size of the household, sex,

age, birth place, marital status, religion, ethnicity,
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education, transmigration status, year of migration and
residence before joining the transmigration program.

The second part is concerned with agriculture, land
use, agricultural inputs and land productivity, The
questions focus on previous experience in irrigated
agriculture, size of land ownership, location of
agricultural land, land ownership status, perception of the
significance of having a land certificate, present land use,
cropping intensity, crop production, agricultural inputs and
the magnitude of agricultural expenditures,

The third part of the questionnaire pertains to
Ccircumstances of irrigation water management at the farm
level including availability of irrigation water,
pre-irrigation ways of life, year of irrigation service,
irrigation condiiions in the early irrigation stage,
continuity of irrigation water, operation maintenance
condition and expenses required, water user organization
membership, the significance of the water user’s
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-agricultural income,
annual household expenditures and the availability,
effectiveness and significance of rural financial
institutions. The last part of the Gquestionnaire is

concerned with the transmigration history as well as with
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motivation to join the transmigration program and the
individual’s adaptation to the program. The questions
associated with pre-migration information are as follows:
source of information, prospects of joining the progranm,
facilities promised, and decision to participate in the
program. Furthermore, the questions are aimed at
post-mobilization conditions such as actual conditions of
the facilities as compared to the information they
previously received, properties at home, communication with
their relatives at home, social participation, and
availability and conditions of public facilities. At the end
of each part, qualitative questions are asked which
pertained to problems, comments, or opinions of the
respondents on each aspect.

During the pretesting stage, the nature of some
questions were found to be repetitive and too complicated
for the respondents to understand. These were then deleted
or simplified to meet the respondent’s conditions.

Some other important aspects which were originally
not included in the questionnaire were: the status of land
ownership, means of life before joining the transmigration
program, effort to rebuild their houses, funds required to
rebuild houses and current house conditions by category.
Those aspects were later added to the questionnaire since
they were considered to be instrumental in determining the

relationship between effort expended by the settler and the
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settler’s adaptation to the transmigration program.

The survey questionnaire was translated and
conducted in Bahasa Indonesia, the official Indonesian
Language. To accommodate a small number of illiterate
transmigrants who did not understand the language, the
survey was conducted through local translators.

Supplementary data and information related to
transmigration resettlement were obtained from secondary
resources, such as government publications on the
transmigration census, feasibility reports, engineering
reports, reports on irrigation and agricultural development,
statistical reports of the Central Bureau of Statistics of
Indonesia, and archival figures, maps and research
materials. Some qualitative questions were also asked of
resource persons,'to confirm quantitative trends which were

apparent during the field survey.

5.6 POPULATION SURVEYED
5.6.1 GENERAL

There are several ways of defining "population';
however, in a statistical sense, the term population
designates the entire unit to which the survey results are
considered applicable (Moser and Kalton, 1977:53, and
Nawawi, 1987 :140-160, Nachmias 1987:180). In this study,
population refers to all the transmigration households who

are resettled and/or assisted fully or partly by the
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Government of Indonesia in an aggregate area especially
designated for population resettlement, and coinciding
within the command area of the irrigation scheme(s) in the
study area. The term target population refers to the
population for which the results are applicable, and survey
population refers to the population actually covered (Moser
and Kalton, 1977:53, and Nawawi, 1987:141). In this study,
target population incorporates all of the transmigrant
households occupying geographical space within the
irrigation scheme boundary, including the wupland (non
irrigated) areas where vwere they referred to. Survey
sampling is limited only to household units located in the
particular irrigation areas designated.

Noting the fact that the average characteristic of
the transmigrants'does not differ much from one place to
another within the study area =-- having implemented under
the small land-holder-- the sample may be assumed to
represent the statistical parameters of the population
without involving a large number of data. In addition, under
the present condition of the study area, taking a large
number of samples would be very costly, and yet have not any
guarantee of obtaining a better result.

The author, having worked for many years in
irrigation areas with transmigrant settlers, selected a
random sample of 253 households in the study area. The

number was arrived at practical reasons and also by
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considering cost constraints. Noting the practical reasons
mention above, this number was determined without testing
its significance by means of quantitative statistical
procedure. The 253 households vere distributed
proportionally by the irrigation command areas covered by

irrigation sub-section administration (see Appendix 5-2).

5.6.2 SOME KEY TERMS AND UNITS USED IN SAMPLING DESIGN

The individual household (rumah tangga) is used in
the present study as the principal sampling unit. In
Indonesia, however, the household or rumah tangga
traditionally consists of a group of persons who are living
together sharing the same 1living quarters and their
principal meals. By definition, the household size may vary
from a single individual to an extended family. The rumah
tangga was chosen as the principal sampling unit because the
household is the smallest 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 household 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 Kepala Rumah Tangga as the acknowledged leader of
the unit., In case of long-tefm absence or death of a
household head, a substitute, who maintains the household on

behalf of the head, was taken to be the appropriate
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respondent in the study. In some cases, the widow ( janda-ibu
rumah tangga) of a family had been functioning as the
household head, and was therefore considered to be the
appropriate respondent for the study.

It was decided that the sample irrigation scheme
should meet several «criteria: (1) it should be an
independent irrigation unit (2) it should be settled and
farmed by transmigrant or resettled farmers, (3) the command
area of the single irrigation scheme should exceed 700 ha,
which was the threshold of irrigation size which apply to
the water requirement problems identified by the author
through previous working experience in the field, (4) the
scheme should incorporate different stages of population
resettlement and irrigation development. These stages should
range from old 'established and stable areas to newly
developed areas that are not yet completely supported by the
required irrigation infrastructure, (5) the irrigation
scheme should be designed for lowland ponded paddy fields
(sawah), and (6) the land should never have been cultivated
previously.

The households were chosen within the geographic
boundaries of the irrigation scheme, regardless of their
affiliation with any local government.

The administration of an irrigation seétion usually

covers a total irrigation command area of around 15,000 to
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35,000 ha, depending upon local conditions.b27 Small and

medium irrigation schemes (between 500 to 5,000 ha) are
usually administered together in one irrigation section,
while the large irrigation schemes (over 20,000 ha) are
usually divided into several sections. Large irrigation
schemes usually fall under more than one local government

administration.

5.7 ENGINEERING RESEARCH ANALYSIS
5.7.1 GENERAL PRINCIPLE

Field water requirements for newly established
irrigation schemes greatly exceed design requirements that
are based on stabilized conditions. This situation creates
problems in the initial stages that will impede the physical
development of the system. The larger the discrepancy
between the initial water requirement and the design
capacity, the longer the time that is required for the
demand to become stable, and hence, the longer it takes for
the irrigation scheme to reach full development.

To analyze this important engineering problenm,

information was collected pertaining to the actual field

27 This size has been standardized to a degree by the
Directorate of Irrigation, Directorate General of Water
Resources Development as the proper size of irrigation
administration for optimum water management implementation.
This standard, however, cannot be applied rigidly because of
the wide diversity of irrigation characteristics throughout
the country.
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water requirements for each stage of the land development
process. Data were obtained from field water distribution
records of irrigation schemes in the study areas. 1In
addition, some field tests were undertaken to verify the
quality of the records and to evaluate the distribution
efficiency of irrigation water that prevails 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 water

demand.

5.7.2 THE TECHNICAL ROTATION SYSTEM

It is hypothesized that a step-by-step
implementation approach or technical rotation system could
be used to obtain a reasonable compromise between the large
water distribution capacity that is needed in the initial
stages and the time required to complete the land
development process,

The total water distribution capacity is determined

by the general equation as follows:

—-— ‘..IC.OI.'.C........(5-1)
Q; = a; * A
Where : Q = Total demand, [m3/s]
i = Unit demand in year (i), [m3/s/ha]

Irrigated area, [ha]
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The merit of the technical rotation system will be
illustrated with an example that compares it with the system
of developing the entire area at once (simultaneous

development).

Assume that the irrigated area is divided into five

>28

unit areas to be developed in rotation, and that the water

consumption will decrease to a stable demand after five

29

. . . b . .
years of irrigation, then the required for simultaneous

development in year (i) is given by:

FA v A, vAL+ ..., A ), [mO/s].

9; = q 4 5 n

*
i i (A1 + A

2
where Aj = area to be irrigated in sector j (rotation
unit) in hectare

n = total number of sectors being irrigated

The water requirement over the successive years
with this development procedure is shown in Figure 5-3,

With the technical rotation system each rotational

28 > Irrigation rotation for flooded paddy fields, in
practice, may involve several rotation areas, but applying
irrigation rotation to more than five rotation areas is not
advisable because it will generate problems for farm level
water management.

2% This 1is based on an example of the land reclamation
experience during the early years of transmigration
implementation in Lampung, as documented in an unpublished
report by Sabikoen, 1966.
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unit will receive irrigation water in accordance with
staggered water delivery schedule. The water requirement for
the irrigation scheme will then increase gradually,
following the increase in irrigated area. After a few years
the total water demand begins to decrease in response to the
decreased field water requirement until it reaches a stable
or normal condition.

To calculate the maximum discharge that will be
required by the irrigation scheme in each particular year
with this implementation schedule one needs the sequence of
field water requirements in successive years after the
irrigation has started is needed. The terms in this sequence
will be designated q where (k) is the number of years the
field has been irrigated or qi,j which indicates the field
requirement of rotation unit (j) in year (i). Equation 5-1

can then be expanded to:

5

= d . % a ... (5-2

o RS (5-2)
j=1
Where: Qi = The required Capacity in year (i), [m3/s]
q; i = As previously defined
2
Aj = The area of rotation unit (j)

174



Assuming that one rotation unit is added each year,

qi,j = q(i"j+1) when (i-j+1) positive
. . = 0 when (i~j+1) =z 0
G 5 (i-3+1)

Calculation on the basis of this formulae leads to
the water requirement pattern for step-by-step development

as shown in Figure 5-3.

GENERAL WATER REQUIREMENT PATTERN

SIMULTANECTUS VS STEP~BY-~STEP CUNCEPTS
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Figure 5-3. Comparative pattern between the simultaneous

and the step-by-step development principles

It is clear from Figure 5-3 that all parts of a new

irrigation scheme cannot be developed simultaneously on any
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economically rational | Dbasis (They can be physically
developed but only at great cost). A gradual or step-by-step
development is needed. Even so, it is still clear that both
the much 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 LAND DEVELOPMENT FOR NEW IRRIGATION

To examine the implications of the wvarying 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 factors was
analyzed by incorporating into the model a coefficient that
expresses water distribution efficiency and capacity of the
farmer to undertake new land development. It was assumed
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 m3/s, divided by the rate of water
required per ha for land development, q, in m3/s/ha.

The quantity of water actually available at the
field is equal to the gross quantity available for the
project times the irrigation efficiency, «. 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 B. Thus the 1land area

developed in the first year is given by formula:

Q
R, = B * aq* n Ceeeeenn. . (5-3)
1
Where:
R1 = Land Development in the first year of irrigation
implementation, [ha].
o = Water distribution efficiency, [= 1.00]
B = Empirical coefficient of the farmers’ capacity to
undertake land development, [= 1.00]
Qn = Installed conveyance capacity, [m3/s]
q, = Actual rate of water requirement

in the first year of irrigation, [m3/s/ha]

Land development 1in subsequent years can Dbe

calculated in the same way as follows:
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[a * Q.- (Ry* q, )}

q;

[a ¥, {(Ry* ay) + (R,* q, )}]

e

= *
R3 R1+R2+B

9,

{a * o -{(Ry* q, )+(R2*q3)+(R3*q2)}}

R, = | R, +R, +R_ +8 *
9

----- LR RN B AR 2R B I B I I A R I I N N T T S S

The calculation is repeated until the value of Ri = A; i.e,
Ri = (Rl + R2 + R3 + R4 + R5 + * s 0 0 0 0 0 0 ¢ e 0 0 0 o Rj) = A ; and
hence the whole irrigation area is completely developed at

[i] years after implementation of the project. This process

leads to the following general equation for land development

capacity:
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R

...(5-4)

With technical rotation (step-by-step), the

following equation applies:

(i,i-j+1)
=1 j=1
R = B * «ee.(5-5)
(r,i)
9
Where R(k i) land development for rotation area j within
b4

the number of years the field has been irrigated

other terms = As defined previously
Using the above equation, the calculation is
repeated until the sum of the successive values of Ri is

equal to the cultivable command area. The time taken to get
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to this point the time that is required to transform the
entire area into stable paddy fields.

The magnitudes of « and g are empirically
determined by using the model to simulate actual rates of
development obtained from the field survey and adjusting the
parameters till a good fit is obtained. The values of a and
B were 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 SIGNIFICANCE OF PROVIDING IRRIGATION WATER

Some studies in Indonesia have identified the most
significant problém underlying economic development of rural
regions to be poor irrigation development which is closely
associated with operation and maintenance conditions of the
scheme (DGWRD-Indonesia, 1985). This observation is evidence
that the water distribution efficiency of most irrigation
schemes in Indonesia 1is generally still very low (Bogor
Institute of Agriculture-IPB, 1972.). 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 levying irrigation

service charges. On the other hand, if irrigation schemes
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remain inefficient, it is possible that the irrigation-based
transmigration resettlement program will be hampered by the
resettlers who persist in a dependency attitude. It is,
therefore, very important to consider the possibility of
enacting irrigation service fees to the water users, at
least the minimum prerequisite for the undertaking of

sustainable operation and maintenance of the scheme.

5.8.2 FUNDAMENTAL ASSUMPTIONS OF THE ANALYSIS

The economic analysis of irrigation exercises in
the present study incorporate a number of interconnected
factors: (1) the nature of water distribution, (2) the
construction method of irrigation infra-structure, (3) the
nature of irrigation system lay-outs (4) cropping patterns,
(5) the amount of capital investment, (6) construction time
schedules, (7) the economic time horizon, (8) the operation
and maintenance costs, (9) irrigation efficiency, (10)
cropping season, (11) agricultural technology, (12) crop
production and prices, (13) inflation rates, and (14)
discount rates and other such circumstances. The fundamental
principle that is employed in the analysis is to assume that
the cost of providing irrigation water will be equal to the
actual sale of the water up to the expiration of the

. . R . > .
economic life of the irrigation scheme. 30 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 [A], season [SSn], cropping
pattern [Cp], cropping intensity [Ci], so0il condition [Sc],
and distribution efficiency [€]. This functional

relationship is symbolized by the following equation:

€ [m’/year] =f [ A, Ssn, Cp, €i, Sc, £ ]

In the above equation, the magnitude of cumulative water
consumption (Q) 1is determined in accordance with 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
[C] are a function of several factors such as construction
method [Cm], level of technology demanded [T], type and
dimension of the structures [St], construction period [Cp]
and type of scheme [Ts], which 1is represented by the

functional relationship as follows:

cumulative water consumption within the economic 1life span
of the project is sold on the basis of the recovery capital
costs of the project and/or operation and maintenance of the
scheme.
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C (mp] = {[Cm, T, St CP, Ts ]

[Rp] >31

Operation and maintenance (O&M) costs of the scheme
were also calculated from the same source of engineering
cost estimates, This was done by presuming that the total
O&M costs will 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
[Cm], type of structures [St], labor [L]/wage rates [W],
material [M], size (acreage) of service area [A], water
distribution methods [Im], and equipment and facilities

[Eq]. The functional relationship is expressed as follows:

31, [Rp] or "Rupiah" is the Indonesian currency. For a
comparative figure, at the time this analysis was prepared
(April 1991), the exchange rate of the Rupiah was standing
at about RpZ2,000 per US Dollar.
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© & Mirp/year] ~ ][ [ ct, Cm, St, W, L, M, A, Im, Eq ]

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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METHOD OF ESTIMATING IRRIGATION WATER VALUE

IRRIGATION
SCHEMES

- Season :

- Cropping Pat

- Cropping Intensity

- Distribution Elficiency

Figure 5- 4
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- Equipment & Facility

Water Consumption

Quantity of

[ m3/year ]
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i = Time Horizon

~ Construction Method
- Level of Technology
- Type of Structures

- Construction Period
- Type of Scheme

Operation and
Maintenance
Costs
[ Rp/year ]

r = Discount Rate
o= ; = Time Horizon

Total
Construction
Costs [ Rp]
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5.9 SOCIO-ECONOMIC ANALYSES TO TEST THE HYPOTHESES
5.9.1 GENERAL DESCRIPTION OF THE ANALYSIS METHOD

In this section the analysis of socio-cultural and
economic aspects of transmigration focuses on the capacity
of the transmigrant to adapt to a resettlement scheme.

The data identifying the socio-cultural aspects
affecting the resettlers’ adaptation were classified and
analyzed through applying both quantitative and qualitative
means. Data grouping and classification is based on the
socio-economical consequences of transmigration occurring as
a result of moving from an old known environment to a new
unknown environment. The grouped and the classified data and
information was analyzed by employing qualitative and
quantitative methdds to test the proposed hypotheses.

A number of social values are identified in the
study of population resettlement. The important factors
according to Appleyard (1973) include the following: (1) the
need for survival, related to safety, security and health.
(2) the need for comfort/lack of stress, such as,
spaciousness, cleanliness and ease of movement, (3)
efficiency, such as, access to services, recreation,
transportation, convenience, orientation and information.
(4) personal development, Such. as, privacy and identity,
territorial control and education. (5) Social development,

such as, equity, social interaction, cultural expression and
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resource conservation. (s8) administration, such as,
adaptability, agency and professional image, and so on
(Appleyard, 1973:16-21).

For resettlement implementation the land ownership
status is one of the most important factors that can affect
the settlers’ adaptation to the scheme. According to Smock
(1972:245), it is important to secure land assurance because
it 1is pointless for a farmer to contemplate permanent
improvement to his land or even attempt to increase soil
fertility when he is not sure if he will be farming that
piece of land the following year.

The capacity of settlers to reach the '"stage of
potential development" within the shortest possible
transition time is another indicator of their adaptation.
The progress of ‘land development, for instance, is one
aspect that could give indication of settlers’ capacity to
adapt to a new way of life in resettlement areas. However,
it is not easy to judge from this single indicator whether
or not settlers have adapted or have ended their transition.
According to Oliver-Smith and Hansen (1982:280), the turning
point of settlers’ adaptation comes when the majority have
regained at least their former standard of living and degree
of self sufficiency, and when the conservative stance and
closed-system are replaced by at least a pre—relocation
degree of risk taking.

Another indicator stated by Oliver-Smith and Hansen
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(1982) is that the settlers have adapted to the scheme when
the majority of them feel at home in the new habitat, in
termas of both physical and biotic environment. Despite the
fact that the '"feeling at home" is considered to be an
"amorphous" concept, it still can be measured in a number of
ways, for instance, when the household and the community
rituals have been re-established indicating a symbolic
affirmation of their integration within the new 1living
environment and the community formation. Some other symbolic
behaviors may be seen, for instance, in house rebuilding,
house decorations, gardens, house, ownership of animals, and
other customary identities, acquisition of language,
intermarriage, dance and so on.

It is obvious, however, that the scope of this
study cannot covef such a large area of inquiry. Therefore,
only some of the identifiable socio-economical aspects that
affect the resettlers adaptation are considered in the

analysis.

5.9.2 REGRESSION ANALYSIS

The data that were obtained from structured
questions, multivariate analysis were employed to test the
hypotheses pertaining to the relationship between
socio-cultural and economic variables.

According to Nachmias and Nachmias (1987:443-446),

in order to assess the relation between two variables which

188



control the effect of others, regression analysis can be
employed. Regression analysis describes the extent of the
linear relationship between the dependent variables and a
number of other independent variables.

To develop the regression model, the following
discussion gives some rationale fof 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 location
of irrigation project, availability of irrigation water at
the field and the variable relating to land ownership
status. So, these variables were used in the regression
analysis.

Given the above principle, the relationship between

variables can be expressed in algebraic equation as follows:

LS = By + BIC + B,TS + B,RO +B,IS + B.IA + &

Where:

LS = progress of land ownership status (in %)
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IC

TS = transmigration status

TS1

TS2

TS3

TS4

TS5

colonization

aggregate of household income (in Rupiah)

transmigrant

general transmigrant

local transmigrant

spontaneous transmigrant

other category

RO = region of origin of the transmigrant

RO1

RO2

RO3

RO4

RO5

IS

IS1

Is2

IA

IAl
IA2
Fo
3

Geographic

Irrigation

transmigrant
transmigrant
transmigrant
transmigrant

transmigrant

from West Java
from Central Java
from East Java
from Bali and NTB

from other places in Indonesia

location of irrigation scheme

irrigation scheme in South Sulawesi Province

irrigation scheme in Lampung Province

adequacy at the site

Irrigation at the field is adequate

Irrigation at the field is inadequate

slope

residual

A more complete procedure of analysis in terms of

simple descriptive statistics and multivariate statistical

analysis, as well as discussion of the results are presented

in Chapter-VIII.
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5.10 INTERDISCIPLINARY ANALYSIS AND PRESENTATION

The data analysis is organized in such a way that
the interconnectedness between engineering and
non-engineering issues would be maintained at a desirable
level of equilibrium. From this multi-disciplinary nature of
analysis, the global objectives of the study and subsequent
recommendations and conclusions are formulated. It is
expected that the presentation of the study formulation
would contribute some specific strategies or recommendations
for technical and socio-economic interventions. These
interventions could improve development of agricultural land

through the Irrigation-Based Transmigration Program.
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CHAPTER SIX

EFFECT OF HIGH INITIAL WATER REQUIREMENT ON THE NEW
IRRIGATION DEVELOPMENTS

6.1 INTRODUCTION

Newly broken land requires up to five times more
irrigation water than that needed when irrigation is fully
established. It is technically not desirable and
economically not feasible to design water supply and
distribution system for these transient conditions. The
result is that in the early stages of development water is
in short supply. This slows the development down.

The initial water shortages have therefore a severe
economic impact on farmers and reduce their ability to
develop their land 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 new life.

It takes farmers many years to overcome these
initial difficulties. In fact, in several instances projects
have failed to reach their full potential more or less
permanently because of these circumstances. It was estimated

that in 1989 about 550,000 ha of irrigable land in the
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completed irrigation projects was still undeveloped. With
new irrigation projects being undertaken in the current
irrigation extension program, the undeveloped acreage 1is
expected to increase unless the problem of under-achievement
in irrigation can be resolved.

There are, of course, a number of factors that
contribute to the disappointing rate at which irrigation
objectives are being reached. Some cultivable land is
utilized for urban or industrial development. Lack of data
and poor documentation of previous experience has led to
errors in judgment or design. A scarcity of adequately
trained personnel has caused deficiencies in organization,
management and operating skills. Poor facility maintenance
and inexperienced farmers have resulted in low irrigation
efficiency. 1In many instances the impacts of these factors
can be minimized by instituting suitable policy changes. The
initial water shortage, however, is a major contributing
factor and the solution 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 initial water requirement on
the development is quite complex since it has a technical as
well as an economic and a human side. For this reason a

computer-based simulation model was developed that portrays
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a typical irrigation development under current and
historical conditions and that is capable of projecting the
development into the future. The model is in the first place
useful for the analysis of this complex problem. In the
second place, the effect of variqus factors on the
development can be studied by making suitable changes in the
model parameters and studying the response. In third place,
the model is useful for the search for, and the formulation
of, strategies that may reduce the negative impact of high
initial water requirements.

The model contains both technical and non-technical
components. Some of the technical components are the intake
capacity, the number and size of the irrigation units in the
command area, the water requirement per unit area in the
successive years' of development etc. The non-technical
components are the ability of the farmer to undertake the
land development, and the irrigation efficiency, which
reflects the ability to manage the available water
optimally.

The model was constructed to simulate the
conditions in two transmigration schemes. One is the Luwu
Irrigation Project in the Province of South Sulawesi, the
other the Way Rarem Irrigation Project in the Province of

Lampung, Southern Sumatra.
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6.2.1 BASIC ASSUMPTIONS AND BOUNDARY CONDITIONS

A study of the underlying concepts and the observed
features of the irrigation development in Indonesia,
suggests that a model analysis of existing conditions and
future performance requires the specification of a numbef of
basic assumptions and boundary conditions on which the
generalized conclusions are predicated. These assumptions
and conditions are listed below.
(1) Within the first few years of a project, the initial
water requirements for the new lowland paddy fields tend to
be much higher than the design capacity of the water
delivery system. The water requirement will decline to
normal rates after the land has been irrigated for several
consecutive cropping seasons. The magnitude of the actual
water requirement over time 1is determined by several
factors, such as, soil conditions, planting season, cropping
patterns, irrigation efficiency, agricultural practices, and
irrigation methods. To obtain data that can be used in the
model, the requirements experienced in the study area were
used. For example, the water requirements for the newly
broken agricultural lands in Lampung province are shown in
Figure 6-1. These reached a magnitude of 5 liters per second
per hectare (l/s/ha) in the first Year, and gradually became

stabilized (1.41 1/s/ha) after five years.b32

32, The figures in this chart show an average trend of the
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Figure 6-1 GENERAL PATTERN OF EMPIRICAL FIELD WATER DEMAND FOR
NEW LAND DEVELOPMENT IN THE LAMPUNG PROVINCE
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To provide supporting evidence for the above
mentioned tendency, the following outcomes have been
recorded from the experience of the irrigation development
in the Lampung Province. Whelburg (1935), in his field

notes, (Notes of Way Sekampung Irrigation Schemesb33) L

irrigation water requirement in Lampung Province developed
by analyzing the information from a number different
sources. No information about the exact configuration of
irrigation water requirements of this kind --such as that
based on actual experiment-- were found either in the study
areas or in the literature.

33 Wehlburg, Ir, 1935. "Notes of the Way Sekampung

Irrigation Scheme”, unpublished report, <translated from
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estimated that the water requirement for the first year of
land reclamation of lowland paddy fields to be around three
times the wvater requirement after the land has become
stable'". In the Way Tebu irrigation area, and in the Gedung
Tataan Colonization settlement, the water requirement
figures, recorded by Whelburg (1935), were around 3.00
1l/s/bahu or about 4,23 l/s/ha, at the initial stages of land
reclamation. They then gradually decreased to about 0.90
l/s/bahu or about 1.3 1/s/ha over a period of about 10
years. For the second and third year of the irrigation
application, the requirements were about 2.50 and 2.10
1/s/bahu or about 3.53 and 2.96 l/s/ha respectively, while
the average water requirement at the normal condition was at
about 1.00 1/s/bahu or about 1.41 1/s/ha.

In the .Way Sekampung experience, the Central

34 noted that the water

Lampung Public Works Services
requirement at the initial stage of land reclamation was at
about 5.00 1l/s/bahu or about 7.06 l/s/ha. It took several
years to become completely stable at a rate of about 1.41
1/s/ha.

(2) The water requirement analysis in this study only deals

with newly established independent irrigation schemes with a

Dutch to Indonesian by Soenar jo Soekadis, BIE, 1969.

34 Stated by Sabikoen, R. (Former chief of the Central
Lampung Public Work Services) in his unpublished report;
"Historical Note of Irrigation in Lampung Province’”, 1966.
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single command area of more than 700 hectares. It was
observed by the author that projects with smaller command
areas experience different operating conditions so that the
problems signaled here do not develop to the same degree. It
was also assumed that the projects simulated by the model
would not have a storage reservoir (See Table 6-1 which
presents the historical evidence of irrigation development
of some selected schemes in Lampung Province and Table 6-2
for the historical conditions of some selected irrigation
schemes in the South Sulawesi Province).

(3) The cultivable irrigation command area is assumed to
have been virgin land that has not been subject to low-land
paddy cultivation before.

(4) The average peak water requirement under stable (fully
developed) conditions is estimated to be between 1 to 1.41

1/s/ha.”3%

(More specific details on the stable demand were
obtained from a field survey in each study area. )

(5) It was not possible to conduct a field experiment from
which the actual irrigation requirement for newly broken
land could be determined since that would take at least

several years. The present study is therefore based on

secondary information from local irrigation authorities

35 > Sabikoen, 1966, stated in his report that the average
water requirement figure, at the "normal” stage, in Lampung
Province was commonly about 1.00 l/s/bahu, or about 1.41
l/s/ha. (One "bahu" is equivalent to 0.71 ha).
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TABLE 6-1 LIST OF SELECTED IRRIGATION AREAS IN THE LAMPUNG PROVINGELSOUTHERN
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TABLE 6-2 LIST OF SELECTED IRRIGATION AREAS IN THE SOUTH SULAWESI PROVINCE,
BASE ON THEIR TOTAL POTENTIAL AREAS AND ACTUAL DEVELOPMENT
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which was entered as a variable in the model. By varying the
magnitude of the field water requirement in the model the
sensitivity of the development to the magnitude of this
parameter can be estimated for given conditions. This may
also determine to what extent further information about this
variable should be collected in the form of actual
experiments,

(6) Although the peak water requirement for a crop will
occur during the dry season from March to October, the
present analysis will only take into account the system
water requirements in the main growing season from October
to March. This assumption is justified by the fact that the
average irrigation intensity is only about 130% annually.
Only a few irrigation schemes are equipped with storage
reservoirs that allow additional water distribution during

36 The present analysis is further simplified

the dry season.b
by not taking into account varying soil moisture conditions
and the influence of effective rainfall as parameters that
affect the demand. However, the model does include those

aspects implicitly in the cumulative water requirement which

is reflected in the amount of water that is applied to farm

_ 36 > For the case of Way Rarem, which was taken as the study

area to represent conditions of the western part of
Indonesia, a small reservoir has been provided to stabilize
the water fluctuation during the main cropping season. The
reservoir capacity was not designed for seasonal control to
provide adequate water storage for regulating the water
distribution supply during the dry season.
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land by the irrigation authority.

(7) The land development practice for ponded lowland paddy
fields is assumed to be the '"full inundation'" approach with
continuous flow. Only a paddy-to-paddy cropping pattern is
considered in the analysis, with an average cropping
intensity of about 130% annually. See Chapter-V regarding
this cropping intensity.

(8) Since the land holdings in the irrigation schemes are on
average less than 1.00 ha, it is assumed that manual labor

and cattle power are used in the new land development.

6.2.2 CURRENT POLICY AND IMPLEMENTATION OF IRRIGATION DESIGN

The hydraulic design capacity 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 '"Irrigation Design
Standard" (DGWRD, 1986: KP-03) which is used as a guide., It

provides the following instructions.

"eevvv.... In the newly developed areas where
no sawah rice cultivation was practiced before
implementation (first 3-4 years), field water
requirements will be much higher than the
remaining lifetime of the scheme. These water
requirements can be three to four times higher
than designed for the stabilized condition. In
such cases the design capacities of the canals
should be based on the ultimate water
requirements and the start-up of the scheme
should be carried out in stages. The irrigated
area will thus be based on the capacity of the
canal system and will only be expanded after
field water requirements have reduced ......."
(DGWRD, "Irrigation Design Standard"”, 1986.
Volume KP-03 ,English Edition, p.8.)
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A. Consequences of the Current Design Policy

There is good reason for the current design policy
of gradually expanding the irrigated area rather than
building larger canals. Providing the exceptionally large
amount of irrigation water, corresponding to the field
demand characteristics in the initial years would require
very large canals indeed.

The velocities in thé canals cannot vary much if
the canal cross-section is to remain stable with a view of
erosion and sediment deposition. Thus a three to five fold
increase in capacity would correspond to roughly the same
increase in the required cross-sectional area of the canal.
This would not only be very expensive, it would also lead to
canals that are much too large to function properly when the
flow is reduced to normal requirements,

An unfortunate consequence of the current policy is
that the rate of development of land in new irrigation areas
depends on the fixed amount of irrigation water that can be
provided by facilities that are designed for 1long term
production rather than immediate needs. This greatly retards
the progress of land development as is demonstrated by
Figure 6-2.

It is evident from Figure 6-2 that the engineering
constraints on the problem 'of coping with the variable
demand for irrigation water plays an important role in

preventing a scheme from achieving its potential, as
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Figure 6-2 GENERAL TRENDS OF LAND DEVELOPMENT FOR NEW
IRRIGATION AREAS
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envisaged in the project planning, within a reasonable
length of time. There are other, non technical, aspects
which also affect the progress of project utilization; When
these are also taken into account, the slow rate of land
development will be even more pronounced. Evidence drawn
from selected projects in the Lampung and South Sulawesi
irrigation areas clearly demonstrates this abs is shown in

Figure 6-3,
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Figure 6-3 GENERAL TRENDS OF IRRIGATION PROGRESS BASED ON SELECTED
SCHEMES IN LAMPUNG AND SOUTH SULAWESI PROVINCES
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In the Afollowing section some alternatives that
retain the concept of the step-by-step approach but would
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 new irrigation scheme by means of technical rotation
stages, or by a step-by-step development, in order to
minimize the wunwanted consequences of excessive fiebld
demand. However, the required conveyance capacity with such

an approach is still so high that the determination of the
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"optimum'" canal dimensions remain problematic.

It is important to note that the more the area is
divided into sub-units, to be developed in stages, the lower
the magnitude of the required conveyance capacity will be,
but the longer the time which is required to develop the
entire area. This tendency can be explained with an example:

Assume that the irrigation area is divided into
five irrigation sub-units; A A

A A and A to be

2’ 3’ 4 5
developed sequencially. The design capacity of the canals

1)

can now be expressed as:

Q(d) = q(n) Fal N A ... (6-1)

Where Q(d) = Design Capacity of the Canal, [m3/s] or [CMS]
q(n) = Unit Demand, [m3/s/ha]
A

Irrigation Command Area, [ha]

Hence, for five 5 irrigation sub-units;

%) T %a); T ay, t %), Y Yy, T Ya),

3
= q(n) * (A1 + A, + A+ A, + Ag)...... . (m7/s)
The peak irrigation distribution capacity required for a

delivery canal (Qm ) for a particular year (i) can then be
i

calculated;
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= *
Q q A

My Mi1,1)
%, = Cm(a,z) * A G, )
Qms ) {qm(1,3) Rt {qm(Z,Z) TRt {qm(3,1) T A3
T TR S N
R
Ong = dga) T A T Ay ) gy Ay
+ {qm(4’2) * A} o+ {qm(s,l) ALY L.l ceeens ..
ng = {q(q)} * {Ap + A, + Ay + A} + {qm(5’4) * A}
O, = {9(q) * (A * By * Ay A A =0y, oo (m/s)

or in a summarized form as follows:

5
Q = ¥ [ a *A. ] veiiieee.(6-2)
m; j=1 ™(i,i-j+1) 1
Where q, = Maximum Unit Discharge of water delivery for
(i,3)

a particular year (i) with a particular irrigation sub unit

(i), (M/s/ha);

Qm = Peak irrigation distribution demand in year i, (m3/s)
i
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By using the field water demand derived from the
above equation, the maximum system water demand in each year
of the development process, until the water requirement is
stabilized, can be determined. Taking the following

empirical values in the calculation:

= 5,00 1/s/ha:
In[(1,2,3,4,5),1] /s/ha;

[ (1,2,3,4,5),2] - %00 1/s/ha;

3.00 1l/s/ha;

[ (1,2,3,4,5),3]

= 2,00 1l/s/ha:
[ (1,2,3,4,5),4] /s/ha;

= 1.41 1l/s/ha:
[ (1,2,3,4,5),5] /s/ha;

The annual maximum flows that must be accommodated by the

canal as on this basis are:

Q  =1.000 * 107> A [cms];
m
1
Q =1.800 * 10™° A [cms];
m
2
Q = 2.400 * 10" A [cms];
m
3
Q =2.800 * 107> A [cms];
m
4
Q = 3.082 % 1073 A [cms]; =——=m-- > (Peak maximum)
5
Q =2.364 * 10" A [cms];
m
6
Q =1.846 * 10> A [cms];
m
7
Q. =1.582 * 10> A [cms]; and
8
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...3
= * O o -
Q 1.410 10 A [cms]; > = Q(] si )

It is evident from the above example, that the
technical rotation or the step-by-step approach to
implementation of irrigation projects and water distribution
capacity for these projects will give an annual peak canal
discharge significantly lower than that required to bring
all parts of the project simultaneously to full development.
However, it is also apparent that the discharge capacity is
still too large to convey through a canal with dimensions
based on stable water requirements. (See Chapter-5, Figure
5~-3, for the contrast between simultaneous and step-by-step
concepts of irrigation water allocation).

A crucial issue in the determination of the optimal
design strateqgy is the trade off between the magnitude of
canal discharge, the number of irrigation units and the time
allocated for the‘completion of the development (as a target
imposed by irrigation development strateqy). The level of
these three parameters is very much influenced not only by

the water consumption rates (qm ), but also by social,
i

managerial, and organizational factors that are related to
the efficiency of irrigation operation and the ability of
the farmers to undertake the development activities. The
current engineering analysis is intended to assess the

technical and non-technical aspects that affect the pace of

209



land development achievement as illustrated by the above

example.

6.2.3 PARAMETERS EMPLOYED IN THE SIMULATION MODEL

The required information about the model parameters
was obtained from the field surveys in the Way Rarem and
Luwu Irrigation Projects. However, most of the data
concerning the actual field water requirements, irrigation
efficiency, and water distribution records are based only on
the empirical estimation by the irrigation authorities at
the =site. At this point in time, the academic and
experimental research has not produced values for water
requirements that can be used in the field. Hence the model
was based on average values from field estimation together
with some limited field 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 in the Way Rarem Irrigation Schemes is
estimated to be between 0.65 to 0.80D37, depending upon the

specific site characteristics. Irrigation efficiency at the

tertiary level, appears to be, perhaps not unexpectedly,

37 A conclusion of the Study of IPB (Bogor Institute of
Agriculture) in the Way Seputih Irrigation Scheme, Central
Lampung, was that the average irrigation efficiency at the
main system in the Province was about 71Z, (IPB, 1972). The
technical Note IX of the Luwu Project (General Aspects of
O6M):p.20 also mentioned that the average irrigation
efficiency for wet "sawah" paddy is 0.69 (rounded to 0.70).
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more important than the irrigation efficiency of the main
distribution system. The tertiary efficiency, however, 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. A calibration
was undertaken by the author with the result that the
measurement devices at the tertiary turnouts were generally
found to be #25 to 50% inaccurate with some tertiary
turnouts being in error by more than 50%. This condition
results in diversions that are clearly different from the
allocated values. Consideration of this issue is beyond the
scope of this thesis. However, it should be recognized that
it affects the implementation of land reclamation at the
farm level which is related to the objectives of the current
study.

With respect to the water requirement for new land,
the average figures for the Luwu Project tend to be
significantly lower than the average figures for the Way
Rarem Project. These variations are attributed to the fact
that the Luwu Scheme is located in a lowland plain with
greater rainfall intensity and durations, different soil
characteristics, depth to water table and other physical
characteristics of the 1land prior to irrigation. These
characteristics affect the amount of the stbred off-season
soil water, the seepage loss, deep percolation, saturation

requirement for land preparation and other causes of water
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consumption or losses, all of which eventually add up to the
gross (field) water requirement.

The average water requirement of the Way Rarem
Scheme, although higher than the Luwu Scheme, is lower than
the average requirement of other irrigation schemes in the
Lampung Province. This is attributed to the fact that the
Way Rarem scheme is equipped with a storage reservoir which,
albeit small, provides some supplementary water.

The water requirement parameters and the number of
irrigation areas that are used in the simulation model are

as follows:

A, The Way Rarem Scheme

The water requirement patterns of the Way Rarem
Scheme are characterized by the occurrence of high water
consumption rates within the first three consecutive years
with the demand becoming '"normal" in the fourth year of
irrigation. According to the engineering report on the
Operation and Maintenance of the Way Rarem Irrigation
Project, three areas with distinct sets of demand figures
exist: (1) areas with a high initial demand, (2) areas with
a medium initial demand, and (3) areas with a relatively low
initial demand. The figures for each set is as follows:

0 High Initial Demand:

= 4.37 1/s/ha;

q(year 1)

q(year 2) = 3.43 1/s/ha;

212



q(year 3) = 2.50 1/s/ha; and

q(year 4) = 1.56 1/s/ha,

0 Medium Initial Demand

q(year 1) = 4.04 1/s/ha;
q(year 2) = 3.03 1/s/ha;
q(year 3) = 2.01 1/s/ha; and
q9year 1) = 1.00 1/s/ha;

0o Low Initial Demand:

q(year 1) = 2.62 1/s/ha;
q(year 2) = 2.49 1/s/ha;
q(year 3) = 1.47 1/s/ha;
q(year 1) = 1.00 1/s/ha;

B. The Luwu Scheme

For the Luwu Scheme, the water requirement patterns
are represented by the Lamasi Kanan and the Kalaeana
Schemes. Both schemes have approximately the same initial
water requirement characteristics. The higher initial water
requirements occur within the first two years of the
implementation process. The water consumption rate in this
case becomes stable in the third year. The water requirement

pattern is as follows:

q(yearl) = 3.00 1/s/ha;
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q(year 2) = 2.00 1l/s/ha; and

q(year 3) = 1.25 1/s/ha.
C. Irrigation Operation Units

The operation of the Way Rarem Irrigation Scheme
with a total command area of 22,233 ha and an intake
capacity at 22.2 m3/s is implemented through four irrigation
sub~-units: (1) Sidomukti with a command area of 4,942 ha;
(2) Tata Karya with a command area of 5,738 ha; (3) Margo
Mulyo with a command area of 5,663 ha; and (4) Pulung
Kencana with a command area of 5,980 ha.

The Lamasi Scheme in Luwu with a command area of
4,473 ha and with an intake capacity of 7.5 m3/s is operated
through six sub-units. However, as the size of some units is
disproportionally'small compared to the others, the scheme
is regrouped into three units: (1) Pompengan I and Pompengan
II with a total command area of 1,905 ha; (2) Pompengan III
and Pompengan IV with a total command area of 1,998 ha; and
(3) Pompengan V and Pompengan VI with a total command area
of 570 ha.

For the same reason the Kalaena Scheme in Luwu,
with a command area of 12,392 ha and with an intake capacity
of 13.0 m3/s was also regrouped into the following sub
areas: (1) Area I with a total command area of 3,353 ha, (2)
Area II with a total command area of 3,369 ha, and (3) Area

ITI with a total command area of 5,670 ha.
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6.2.4 FARMER’S CAPACITY TO UNDERTAKE LAND DEVELOPMENT

It was mentioned in the previous chapter, that one
of the boundary conditions of the current study is the land
ownership pattern which is characterized by small land
holdings averaging less than 1.00 ha. It was also mentioned
that land development had to rely on manual labor and
"cattle" power.

High initial water demand is not the only factor
that limits the rate of land development. The reliance on
manual labor to be provided by individual farmers also plays
a significant role. Even if the 1land has easy access to
required irrigation water, the ability and willingness of
farmers to perform the development work is still a dominant
factor in determining the failure or success of the project.
To incorporate quantitatively the farmer’s capacity to
undertake new land development an empirical coefficient beta
[B] varying between 0 and 1 was introduced to the model.

Another important factor for the development is the
water distribution efficiency. It is expressed by means of a
coefficient denoted by alpha [«] which also varies between 0
and 1. The idea, as outlined in Chapter-v (Equation 5-3
through Equation 5-5,) was proposed on the basis of the
nétion that the capacity of both the farmer, as the subject,
and the ir:igation scheme, as the object, will never achieve

100% if they are continuously constrained by a number of
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undesirable environmental circumstances.

The magnitude of distribution efficiency [a] is
determined by the care given to operation and maintenance,
as well as the soundness of the engineering design and the
quality and performance of the structures. The greater the
magnitude of irrigation efficiency [a] the more successful
the performance will be, and correspondingly the less likely
that part of the project will be abandoned.

Similarly, the more capable the farmer is in
undertaking land development, the greater the rate of land
development achieved. However, the capability of farmers to
undertake acceleration of land utilization is determined by
a number of factors, such as skill, motivation, financial
availability, experience, traditional practices, and
agricultural equipment which are hard to articulate in
precise terms. The impacts these factors have in determining
the farmer’s capacity are put together at an empirical
coefficient [RB], which is incorporated in the model the
value of B is determined trial and error using historical

data.

6.2.5 CONCEPT OF THE SIMULATION MODEL

The model in the present study is designed to
assess the capacity of an irrigation scheme to achieve its
objectives by imputing the existing combination of

variables. By changing the physical parameters and mode of
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operation the simulation model can also be used to
"optimize" the achievement of an irrigation project in terms
of time required for full development. This can be done for
the purpose of new development projects or to assess and
possibly modify existing ones.

The model itself consists of a computer program
that is derived from Equations 5-3 through Equation 5-5 in
Chapter V. The computer program calculates the rate of land
reclamation development of an irrigation scheme over a
period of 100 consecutive years. See the general flowchart
of analysis procedure presented in Figure 6-4 for a
description of how the model operates. From the flowchart,
it can be seen that the program is initiated by inputting of
the nine parameters: (1) alpha [«] or irrigation efficiency,
(2) beta [B] or empirical coefficient for farmers’
readiness, (3) total irrigable area in the command area [A],
(4) number of irrigation sub units, (5) number of stages of
water requirement units, (6) percentage of area covered by
irrigation sub-units, (7) actual water requirement units in
each incremental stage [qm(i)]’ (8) number of variations of
intake capacities (design capacity) within the first few
years of irrigation services, and (9) design intake capacity
in each stage [Qn(i)]‘

Two kinds of output ére obtained from the model.

The first output is the land development achievement in the

simultaneous irrigation approach, while the second is the
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Figure 6-4 GENERAL FLOWCHART OF THE MODEL TO DETERMINE
ACTUAL UTILIZATION OF A PROJECT AREA WITH TIME
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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 flowchart of calculation
procedures that presented in Appendix 6-1, 6-2, and 6-3, and

the computer program as listed in Appendix 6-4.

6.3 RESULT OF THE ANALYSIS FOR CONVENTIONAL METHOD
6.3.1 THE WAY RAREM IRRIGATION SCHEME

In investigating the Way Rarem Project, three
categories of water requirement configuration were used: (1)
a high initial requirement, (2) a medium requirement, and
(3) a 1low requirement. The « and g8 parameters were
considered through application of a range of possible values
for them from the highest irrigation efficiency (unlikely to
occur) to the lowest obvious conditions. The sensitivity
analysis revealed that the value of « (irrigation
efficiency) is much more significant than the value of B
(the ability of the farmer to undertake land development) in
terms of the effect on the achievement. This implies that it
is very important to maintain the highest possible level of
irrigation efficiency if the objectives of the irrigation
project are to be achieved.

The result of the analysis for the low level of
water requirement in the Way Rarem scheme indicates that thé

average land development progress will be about 85% (at o =
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0.87 and B = 0.72)[>38 within 25 years of irrigation
implementation. At the same level of water requirement, the
land development progress for high and moderately 1low
irrigation efficiency will is 99% (at o« = 1.00; B = 1.00);
and 75% (at « = 0.75; B = 0.85)‘ within 25 years of
implementation (Figure 6-5 gives details of the results for
a range of values of « and B). However, with this level of
water requirement, it is possible that the development will
reach only 55% in 25 years if the irrigation efficiency («a)
is only around 0.50, which is not uncommon for poorly
maintained irrigation schenmes.

At the medium level of water requirement, the
average land reclamation progress of the Way Rarem Scheme
was 82% (at o = 0.87; B = 0.72) in the 25 years time span.
The high and low trends of land development at the same
level of water requirement result in 95% (at « = 1.00; B
=1.00), and 72% (at o = 0.75; g = 0.85) land development
progress respectively (as shown in Figure 6-6).

At a high level of water requirement, the average

land reclamation progress results in development of only 54%

38, This combination of values was determined on the basis
that it represents the most likely trend of the Way Rarem
Scheme at its full development condition. This is comparable
to the average value of Alpha (a) for irrigation in Lampung
Province at 71%Z (IPB, 1972), and for the Luwu scheme at *70Z
(Technical Note IX). However, if the scheme is not properly
maintained, the wvalue of Alpha (a) would decrease
significantly and the value of Beta (B) would then also
decrease follow.
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Figure 6-5 LAND DEVELOPMENT TRENDS OF "WAY RAREM" FOR
VARIOUS VALUES OF ALPHA AND BETA, AND WITH LOW [q]
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(at « = 0.87; B = 0.72) after 25 years of irrigation
implementation. In this category, the higher level of 64%
progress will only be achieved when o = 1.00 and B = 1,
while only 48% progress will be obtained after 25 years with
values of @ = 0.75 and 8 = 0.75 (Figure 6-7 shows the values
of land reclamation progress for this case of high water
requirement ).

From the analyses of all of the three wvater
requirement categories, it can be seen that the land
development progress tends to become stagnant at any point
beyond 25 years. As shown in Figure 6-8, whatever the
progress of land development up to the 25th year, it will
remain so (or otherwise only increase very slowly) for the
remaining life of the scheme. A more detailed description of
the results are 'presented in Appendix 6-5 (Analysis of
Results of Land Development Trend in the Way Rarem Scheme

for a number of combinations of « and B).

6.3.2 The Luwu Irrigation Schemes

The model for the Luwu Irrigation project is
represented by the Lamasi Scheme in the southern part, while
the Kalaena Scheme represents the northern part of the Luwu
plain. Using these representative samples, the results from
the Luwu scheme are quite similar to those of the Way Rarem
Scheme. The only difference between the two sets of results

lies in the magnitude of land development progress for each
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Figure 6-7 LAND DEVELOPMENT TRENDS OF "WAY RAREM" FOR
VARIOUS VALUES OF ALPHA AND BETA, AND WITH HIGH [q]
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given condition. The overall general trends demonstrated by
the Luwu model suggest that the development progress of the
Way Rarem Scheme tends to be slower.

The results of the analysis for the Lamasi Scheme
indicate that the full land development at current "average"
physical characteristics will be achieved at 100% (at o =
0.87 and B = 0.72) within around 20 years of irrigation
implementation. For the high trend of land utilization and
high irrigation efficiency, the 100% land reclamation
progress will occur within 5 years (at « = 1.00 and g =
1.00), while at the 1low trend of land utilization and
irrigation efficiency, the progress will be about 67% of
land development (with o« = 0.50 and B = 0.60) within 25
years. These results are summarized in Figure 6-9.

From the results of the Kalaena Scheme, it is
apparent that the general development tendency is slowver,

unlike the Lamasi Scheme, reflecting the less developed

nature of the region. The average progress of land

development of the Kalaena Scheme is about 73% (at o = 0.87
and B = 0.72) within 25 years The high trend of land
development results in 84% development (at o« = 1.00 and 8 =

1.00), while the lower trend results in 63% development (at
& = 0.75 and B = 0.85) within 25 years of implementation of
the irrigation and for any point beyond. These results are
shown in Figure 6-10 with a more detailed summary of the

Luwu case presented in Appendix 6-6.
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.. Figure 6-9 LAND DEVELOPMENT TRENDS OF "LAMASI" FOR
'VARIOUS VALUES OF ALPHA AND BETA, AND WITH CONSTANT [q]
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These outcomes indicate that the Kalaena Scheme
needs more time to develop relative to the Lamasi Scheme.
However, the achievement of the Kalaena scheme is still
fairly high in comparison with the development
characteristics of the Way Rarem Scheme, though the
development patterns are almost similar with each other.
Both schemes have significantly high rates of achievement at
the beginning of the project implementation and gradually
become very slow or even stagnant before full development is

achieved.

6.4 USE OF THE MODEL FOR THE ANALYSIS OF STEP-BY STEP AND

SIMULTANEQUS  IRRIGATION  CONCEPTS
6.4.1 MODEL PROCEDURES

In the pfevious section the model was utilized to
simulate the development that would result from adhering the
policy recommended by the irrigation design standard of the
Department of Public Works. It will be recalled that this
standard prescribes that the distribution be designed for
stable conditions and that the start-up of the scheme should
be carried out in stages (step-by-step or technical rotation
principle) by utilizing existing capacity of the canal
system to its maximum level at any time. Two alternative
implementation systems were investigated and are described
in this section. In the first alternative the development of

the irrigation system is conducted with the simultaneous
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development concept, but the design capacity of the canal is
increased to meet the total water demand that will be
required under these conditions. In the second alternative
the implementation is carried out through a technical
rotation (step-by-step) system, but here also the design
capacity of the distribution system is made sufficient to
meet the water demand in any stage of the development.

For the first alternative the determination is
straight forward as it only involves multiplying the initial
water requirement per ha with the acreage of agricultural
land that is going to be developed. The determination of the
water requirement for the second alternative is based on
Equation 6-1 and Equation 6-2. With a given number of sub
units involved in the technical rotation and with the given
annual water reqdirement demand of the new land, one can
calculate the required capacity of the canal system for each
year from the initial stage of irrigation implementation up
to the point of stabilization. The system must then be
designed for the maximum capacity that is required.

The canal capacities resulting from the above
calculations are then incorporated in the model with the
other parameters that were previously employed in the
computer program to calculate the rate of land development
for each alternative. The latter calculation procedure is
exactly the same as the one described in the previous

section, only the parameters used in the model are
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different.

6.4,.2 RESULT OF ANALYSIS
A. The Way Rarem Irrigation Scheme

As in the previous analysis, the water requirement
of the two alternatives for the Way Rarem Project is based
on three initial demand categories: low, medium and high
initial demand. (Way Rarem Project, O&M Report, 1984). These
values determine the canal capacities of the Way Rarem for
the two alternatives. Figure 6-11 shows the results. From

this figure it is apparent, not unexpectedly, that the

Figure 6-11 ALTERNATIVES OF WAY RAREM INTAXE CAPACITIES UNDER
THE SIMULTANEOUS AND STEP-BY-STEP CONCEPTS
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required intake capacity for simultaneous development is
much greater than that for the step-by-step system. The peak
intake capacity associated with the step~by step method also
occurs several years later than for the simultaneous
development.

Figure 6-11 clearly demonstrates that the
application of the simultaneous development concept is not
impossible, but that the required capacity of the canal
systems for the first few years is quite unrealistic. The
maximum capacity of the main intake for the simultaneous
water distribution system is about 97 m3/s or about 435% of
the stable design capacity for the high initial demand, 404%
of the stable design capacity for the medium initial demand,
and about 252% of the stable design capacity for the low
demand. 1In addition, even if the infrastructure and the
water were adequate to meet the peak demand, the
small-farmers do not have the capacity to wundertake
simultaneous land development. Therefore, the implementation
of a simultaneous irrigation development concept is not
advisable,

Analysis of the technical rotation (step-by-step)
development method also shows the need for a greater intake
capacity for the first few Years of irrigation. Howevef, the
maximum required canal capacity is not as extreme as for the
simultaneous case. The implementation time, however, is

longer (7 years), compared to 4 years for simultaneous
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development. The peak capacity for a high initial demand is
304% of the stable design capacity, 260% for a medium
initial demand, and about 193% for the low demand as shown
in Figure 6-11). More figures about intake capacities of the
Way Rarem projects from the resulting analysis are presented
in Table 6-3.

These figures demonstrate that the canal system
capacity and dimension would need to be increased by a
factor of two to three for the first three years if the
system is expected to serve the command area simultaneously.
It may also be desirable, for hydraulic or other
consideration, to rescale the channel to meet only normal
conditions after three years. However, such a step would
have a huge financial consequences and would go far beyond
the normal requiréments of constructing an irrigation scheme
on a conventional basis.

The difference in long term development achievement
between the step-by-step method and the conventional
approach is obvious when their development diagrams are
compared in Figure 6-12., This figure shows that the
step-by~step concept results in a more rapid development in
the first 10 years as compared to the conventional approach.
However, after 25 years the difference disappears.

It is nécessary to conduct a judicious optimization
study that will identify the best compromise between a more

rapid development and a lower cost of the distribution
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Figure 6-12 COMPARISON OF CONVENTIONAL, SIMULTANEOUS AND

Land Reclamation Progress [%)

AND STEP-BY-STEP IRRIGATION CONCEPTS ON THE WAY RAREM
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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 especially those that are supporting
resettlement programs, should carefully consider the minimum
time span required to develop the irrigation project. The
resettlement program should adjust to this time span in
setting the time schedule for resettlement.

More studies are required to deal mofe effectively
with the problem of high initial water demand and to find

solutions to the problems for future irrigation projects.
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B. The Luwu Irrigation Schemes

It was mentioned before that the Luwu Project has
two sub-divisions that differ in their initial water demand:
the Lamasi sub-project and the Kalaena sub-project. The
Lamasi sub-project requires a maximum distribution capacity
of 130%, and 180% of the stable design capacity with the
step-by-step and simultaneous methods respectively. A
discharge of 1.3 times the design capacity can Dbe
accommodated by raising the canal dykes somewhat and by
allowing a smaller free board than is normally required.
While this violates standard engineering practice, it can be
tolerated for the 1limited number of years for which the
excess capacity is needed,

In the case of the Kalaena Scheme, maximum
capacities are about 215% (in the third year), and 286% (in
the first year) of the stable design capacity for the
step-by-step and simultaneous method respectively. Figure
6-13 shows the requirements for both sub-projects. Table 6-4
presents the differences between the required capacities of
the Lamasi and the Kalaena sub-projects of the Luwu
Irrigation Project in more detail.

It can be seen that from Figure 6-13 and Table 6-4
that the land development levels are much lower than the
corresponding average figures of the Way Rarem scheme, where

the required flow capacity for either the simultaneous and
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Figure 6-13 COMPARISON OF CONVENSIONAL, SIMULTANEOUS AND
STEP-BY-STEP IRRIGATION CONCEPTS,» LUWU
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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 between the step-by-step
method and the conventional approach is also obvious for the
Luwvu scheme when their development diagrams are compared as
in Figure 6-14. This fiqure shows that the
step-by-step concept also results in a more rapid
development in the first 10 years as compared to the
conventional approach. However, after 25 years the

difference disappears or becomes relatively small.
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Figure 6-14 COMPARISON OF SIMULTANEOUS AND STEP-BY-STEP
IRRIGATION CONCEPTS ON THE LUWU PROJECT
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The size of the irrigation command area is an
important factor in dealing with the high water requirement.,

This can be seen from the fact that the Lamasi scheme has a

lower ratio between peak capacity and long term capacity
than the Kalaena schemes. The two differ primarily in area.
The Kalaena scheme has a command area of 12,393 ha, while
the Lamasi scheme only has 4,474 ha. All other aspects are
similar or almost similar.

This scale effect was also noted in other

irrigation developments studied by the author. Examination

of past records of irrigation development shows that problem
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associated with the large initial water demand are only
apparent in schemes with a command area of 700 ha or more.
Apparently, with few exceptions, the larger the size of the
command area of a single scheme, the more serious the
problems of new land development. In part this may be
explained by the fact that smaller canals are more often
over-designed than 1large canals. In addition, there is
relatively greater reserve capacities in the free board
provided in the small channels than in the large channels.
Another factor, however, may be that there is a
certain size of irrigation command area which is
sufficiently large to serve the irrigation requirements but
still small enough to be efficiently manageable. These
factors should 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
would best meet the objectives of efficient management?'" The
answer to this question, which is beyond the scope of the

present study, is a fertile area for future research.

6.5 GENERAL CONCLUSIONS

The simulation of a number of conditions by means
of the model, leads to the following general conclusions:
(1) With the currenf design conditions and current practice
of operation and maintenance in the newly developed

irrigation schemes, it is likely that irrigation development
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will achieve on average only 80% of the target within 25
years. A high rate of-land development, would result in a
slightly more larger achievement, about 85%, while with a
low rate of land development, an achievement level of about
60% within 25 years is not unusual. It is likely that for
these conditions most irrigation schemes will never achieve
100% of the targeted area, even within a time span of 100
years. This finding 1is corroborated by‘.the current
experience with newly developed agricultural land for
low-land paddy fields in Indonesia.

(2) Land development normally levels off after about 25
years. No matter what level of development is achieved to
this point, no further or only very minor progress will
occur throughout the remaining life of the project.

(3) The irrigatioh efficiency is one of the most important
parameters in determining the failure or success of an
irrigation scheme as shown by a sensitivity test concerned
with the rate of land development. Indeed, a minor
improvement in the magnitude of the irrigation efficiency
will bring about a substantial improvement in the rate of
development. Therefore, it is vitally important to maintain
a high level of irrigation efficiency if the scheme is to be
successful in meeting its objectives.

(4) The farmer’s ability to undeftake land development, as
expressed in the coefficient B is also considered a key

factor. It does not, however, have the same impact on land
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development as the magnitude of the irrigation efficiency.
This implies that land development progress is primarily
governed by water availability. However, it is also obvious
that there will be no progress if farmers do not undertake
the work required for the development. In other words, land
development will proceed continuously as long as water is
readily available. It will not achieve the target, even with
high farmer participation, if the irrigation efficiency is
low.

(5) Acceleration of the development process by implementing
simultaneous irrigation, although technically possible, is
highly unrealistic, not only because of constraints on the
water supply, but also because of prohibitive cost of the
distribution system.

(6) Practicing' technical rotation or step-by-step
development produces the same development as the
simultaneous method. However, the required capacity of the
distribution system is not so extreme as for the
simultaneous 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 development in the
first 10 years of irrigation implementation; however, after
25 years the pattern of development becomeé similar.
Therefore there is a need for more study to determine

optimum structural dimensions within the constraints imposed
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by the available resources. This is a topic which is beyond
the scope of this study.

(8) The current experience in irrigation development
indicates that, with few exceptions, the larger the size of
the single command area (beyond a threshold of 700ha), the
more serious the development problems become. There seems to
be a certain size of command area for which the scheme is
sufficiently large to serve the irrigation requirements but
still small enough to be efficiently manageable. The
question is then: What size should be chosen for a single
irrigation command area to attain efficient management so as
to meet the irrigation targets as closely as possible. The
answer of this question, which is beyond the scope of the

present study, is also open for future research.
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CHAPTER SEVEN

ANALYSIS FOR ESTIMATING THE VALUE OF IRRIGATION WATER
FOR TRANSMIGRANT FARMERS

7.1 INTRODUCTION

This chapter discusses the economic relationship
between the irrigation projects and the transmigrant farmer.
This includes: the value of irrigation water for small land
holders; a financial analysis for estimating irrigation
water cost; the accepted methods and policies of charging
for water; an analysis of the farmer’s ability to pay the
cost of irrigation water; and the prospects of actually
charging the small holder transmigrant for water. The
estimate was based on a financial analysis of the economic
components of the engineering project. It is not a complete
economic analysis and does not consider the opportunity cost
of the resources used in the project investment.

The financial analysis assumes that the individual
farmers are capable of contributing part of their earnings
to recover the costs of providing irrigation water, at least
to the point that operation and maintenance costs of the
project are covered. In that way the irrigation project can
become a self-sustaining operation.

Since a fairly extensive area is covered by this
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study, the analysis concentrates on the supply side (ie.,
cost) of the project. The figqures used in the analysis were
mainly obtained from a study of current irrigation practice
in the study areas: (1) the Way Rarem scheme in Lampung
Province, (2) the Kalaena scheme in the Luwu Irrigation
Project, and (3) the Lamasi scheme also in the Luwu
Irrigation Project, South Sulawesi Province,

The study provides a comparative analysis in an
attempt to understand the consequences of charging small

land-holder transmigrants for water services,

7.2 QUTLINE OF THE ANALYSIS METHOD
7.2.1 THE GENERAL ISSUE OF ECONOMIC VALUATION AND PROJECT

INVESTMENT ANALYSIS

A. General Princiﬁle of Economic Analysis

General economic theory holds that society is
concerned about efficient resource use -- extracting the
greatest total product (income) from available resources. In
the pursuit of this goal, theoretical economic analysis
ignores all institutional constraints and visualizes an
economy with no ownership rights to resources, no
under-utilization of resources, no constraints on free trade
of resources and product, no interests that are able to
restrict output and increase price because of a natural
monopoly, and no government interference except to ensure a

competitive economy with freedom of choice and a complete

242



internalizing of all external project costs and benefits.
However, these conditions pertain to a fictitious economy
which does not exist. In reality no actual project is ever
evaluated assuming that all these conditions prevail.

A rigorous approach to an economic analysis of
agricultural projects would be to start from where the
economy currently is and to conceptualize what the
conditions would be if the major restrictions to efficient
resource use vwere removed., What would the effect on
agriculture be if all taxes, subsidies, and price supports
were removed? What would import prices be if all import
controls were removed. If there are under utilized
resources, what are the opportunity costs of employing
additional units of those unused resources? Once these
preliminary questions are answered one could begin to
determine what the incremental 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 input and output prices and
quantitative changes in the incremental net benefit. To do
this and to complete an economic analysis, one must analyze
the project within a general equilibrium model so as to

evaluate the ultimate full effects of removing institutional
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constraints such as price support and price subsidies.

A complete economic analysis, however, is far
beyond the scope of this study and would have 1little
practical value for the purpose of this study, which is to
suggest policy changes that would lead to greater success in
future transmigration schemes. The analysis is therefore

limited to a Project Investment Analysis.

B. Project Investment Analysis for Agricultural Projects

Project investment analysis in agricultural
development projects has advanced significantly during the
last decades. The policy objectives are not limited to
choosing the project that maximizes economic growth; but may
also favor projects that can create income re~distribution
and consumer benefits.

In principle, project investment analysis proceeds
by imputing an opportunity cost and return to all resources
that are used in a development project. Investment criteria
such as benefit cost ratio, internal rate of return and net
present worth, are then used to select the best alternative
among the projects which meet the policy objectives of
maximizing income growth, social well being, or returns to
capital.

The opportunity cost of a resource use in a
particular project is defined as "the value it could command

if it were used for the best available alternative (Baum and
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Tolbert, in Tweeten, 1989:240). Thus the basic principle is
that the value of any product (expressed as the market price
or as the willingness~to-pay by the consumer ) should be
equal to marginal cost (the 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 always exist..
Many infrastructure projects, such as irrigation services
are best handled as a public utility, which acts as a
non-profit firm, because such projects operate as a natural
monopoly. If left to the market, consumers could be forced
lo pay more than the marginal cost of providing the good or
service through controlling output and increasing price.

An economic analysis of the irrigation projects
associated with tfansmigration is also hampered by the fact
that the benefits are varied and difficult to evaluate or to
compare in financial terms. Furthermore since, the fact that
the irrigation development is handled by the government
makes it difficult to assign an opportunity cost to the
resources used, e.g. the water, since there is no real
alternative use,

Other problems with the economic analysis stem from
the traditional mind set of the farmers who would not
respond to changes in, say, price of water, by modifying
their farming methods, unless forced out of the market.

What project contribution to measure and how,
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depends on the collective preference of the society which
may set different values on such things as as stability,
equality in income distribution, social stability, personal
freedom and so on. The policy objectives of social stability
or income redistribution thus require further criteria for
project evaluation. Project benefits in these matters are
difficult to evaluate because there is no market for them.

As far as tangible costs are concerned, the cost of
administering water usage fees is often greater than the
revenue collected. This is particularly true for the case of
small land holders. Therefore, a proper project investment
analysis is not easy to apply for irrigation that has
non-tradeable inputs and outputs that are difficult to
evaluate and compare in monetary terms,

One reasén for the government to intervene in the
agricultural sector is the belief that intervention can
accelerate the rate of income growth. Investment policy, --
that 1is, the provision of public goods, such as
infrastructural development =-- is an example of public
sector intervention to stimulate economic activity. This
investment will not as a rule be made by the private sector,
because they may be unable to capture the full benefit from
the investment. It is also seldom possible to exclude those
who do not pay for services created. Consumers, 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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public sector investments, according to Monke, (1989) the
public sector has the potential to recover the cost 6f
intervention through user fees or through taxation of
commodities or the regional population that benefits from

the investment (Monke, 1989:4),

7.2.2 ENGINEERING ECONOMIC CONCEPT USED FOR ESTIMATING
FINANCIAL VALUE OF IRRIGATION WATER

Investment analysis for irrigation projects can be
conducted by using "financial analysis'", In financial
analysis market prices are used in measuring the project
input and output. The project is viewed economically from
the perspective of direct costs and direct benefits.

Financial analysis is that market prices restricts
on limiting social values shows how a policy will effect the
land-holder, in the sense that it influences the cash flow
available for investment. Thus in financial analysis, the
project is evaluated on the basis of cash flow. However,
cash flow is not always limited to cash transactions. When
measuring the contribution to a development project by small
holder resources, problems arise because many transactions
are not in cash, and not measured in cash but in increases
or decreases in home consumption.

The individual 1land holdefs are providing the
equity capital and are receiving an incremental net benefit.

Project inputs are valued at market prices which may or may
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not the same as opportunity cost of the small holder. Labor
cost is the number of work days times wage rate and
represents either the cost to the small holder if he hires
the labor or his own opportunity cost of spending this time
in the project versus spending time in alternatives such as
leisure or off-farm employment.

The present chapter contains an analysis for
estimating the financial value of irrigation water by means
of principles of engineering economics. The analysis is
mainly based on the supply side of the project. It does not
investigate the cost from the demand side of the project as
required by the criteria of economic analysis. The approach
essentially follows '"private profitability"b39 methods where
a form of cost recovery based on user fees is investigated.
In order to provide alternative forms of recovery that could
be followed by the government to levy the water users, a
range between '"free" water and fully cost-recovered water is
investigated. The estimated figures are then compared with
the present capacity of the farmer to pay based on the
actual income earned from their agricultural land

allocation.

39 > According to Monke and Pearson, 1989, "the term private
refers to observed revenues and costs reflecting actual
market prices received or paid by the farmers, merchants, or
brocessors in the agricultural system., "
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7.3 COMMON PROBLEMS OF WATER CHARGING

The success of past irrigation-based transmigration
programs varies greatly. Some schemes were successful;
others were not developed in accordance with schedules
originally envisaged. One of the underlying problems is the
low water distribution efficiency of irrigation schemes
(Bogor Institute of Agriculture-IPB, 1972; see also
technical note of Operation and Maintenance of the Luwu
Irrigation Project:10).

Most newly constructed irrigation facilities are
deteriorating very rapidly. The main systems which are
operated and maintained by the government through the
"Irrigation Agency" suffer from the lack of an adequate
maintenance budget. On the other hand, the tertiary
irrigation schemeé which are to be operated and maintained
by the farmers also suffer from poor maintenance resulting
in poor distribution efficiency. The farmers tend to expect
that the government bear the responsibility not only of
constructing the irrigation infrastructures but also of
subsequently operating and maintaining the scheme. If this
expectation persists, the irrigation-based transmigration
settlement will 1likely continue to be hampered by a
dependency syndrome, and it will not achieve
self-sustainable agricultural development within the
foreseeable future.

Therefore, the Government of Indonesia is
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conducting experimental studies pertaining to the
possibility of imposing an irrigation water charge to
beneficiaries in order to be able to at least cover the
operation and maintenance budget on a self-supporting basis.
The general government budget can then be used to finance
other development sectors. This position raises the
following questions: to what extent is the farmer capable of
paying any form of water charge or water service fees?; how
much should he pay?; how should the water charge be
applied?; and who will undertake the collection of the water
service fees?

In an attempt to answer some of these questions,
the author undertook a series of analyses for estimating the
water value and compared the resulting analyses with the
current level of farm income. Due to the complexity of the
analyses and the wide range of data collected, the analyses
in this chapter focused mainly on the average conditions

obtained from field data collected in the study areas.

7.4 THE SALIENT FEATURES OF IRRIGATED AGRICULTURE IN THE
STUDY AREA

The following sections describe the relevant study
areas together with issues pertaining to the contextual

circumstances of the project.

250



7.4.1 THE WAY RAREM SCHEME

The Way Rarem irrigation-based transmigration
resettlement scheme is located in Lampuné Province, which is
situated in the southern-most end of Sumatra Island.

Based upon information collected from the field
survey, the Project features may be summarized as follows:
(1) out of the 22,000 ha of the irrigation command area, a
total of 12,103 ha have been developed since 1984D40; (2) the
average land ownership of the farmer in the scheme is
currently 1.27 ha per household with mainly paddy rice
planted, having an annual cropping intensity of 122%; (3)
the average paddy production at this time is 3.72 ton per ha
of unhusked rice for the wet season crop and about 4.00 ton
per ha for the dry season crop; (4) the average size of the

household 6.91,

7.4.2 THE LUWU SCHEME

The Luwu project area is located in the North Luwu
plain, which is part of the Kabupaten Luwu in the province
of South Sulawesi. It covers a total command area of about

25,000ha --the Kalaena Right Bank (13,600 ha), Bone-Bone

40 The first irrigation implementation was conducted in
1984 with 802 ha of new land developed for paddy fields.
Since then, the area has been gradually developed into a
permanently irrigated paddy field. In January 1992, some
12,103 ha of paddy field were developed, which means about
55%Z progress was achieved within a period of eight years’
irrigation implementation.
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(1,480 ha), Kanjiro (1,500 ha), Lamasi (8,600 ha), Makawa
(2,600 ha) and Tomini (1,200 ha).

The Kalaena scheme in the northern part of the Luwu
plain has been selected as the study area to represent the
northern condition of the Luwu project, while the Lamasi
scheme, located in the southern part of the Luwu plain, has
been selected as a study area representing the southern
conditions of the plain.

The present condition of both study areas in the

Luwu scheme are summarized as follows:

A. The Lamasi Scheme

The Lamasi scheme which is located in the southern
plain of the Luwu Project has a currently developed paddy
field of 3,886 ha.out of a total command area of 4,473 ha.
On average, the farmers in the scheme own 1.27 ha per
household. The irrigation area has mainly a mono-cropping
pattern of paddy rice with an annual cropping intensity of
142%. The average paddy production at this time is 4.28 ton
per ha of unhusked rice for the wet season crop and about
4.50 ton per ha for the dry season crop. The average size of
the household family used to be higher (8.2 persons per
household) than the current average of about 6 persons per

household.
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B. The Kalaena Scheme

The Kalaena scheme is located in the upper northern
part of the Luwu plain, having a currently developed area of
6,375 ha out of a total command area of 12,392 ha. Farmers
of the Kalaena scheme own an average of 1.18 ha per
household. Farmers mainly cultivate paddy rice with an
annual cropping intensity of about 190%.

The average paddy production in the Kalaena scheme
is 3.15 ton/ha of unhusked rice for the wet season crop and
about 4.15 ton/ha for the dry season. This production is
lower than the average figure of the schemes in the Luwu
plain owing to the fact that the area has not reached stable
productivity. The average size of the transmigrant farmer’s
family in the Kalaena scheme is at 5.79 capita per

household, which is lower than in other schemes.

7.4.3 IRRIGATION CLASSIFICATION FOR THE ANALYSIS

In Indonesia in general,and in the study areas in
particular, three irrigation classifications that are
commonly recognized: (1) technical irrigation, (2)
semi~-technical irrigation, and (3) simple irrigation. In
technical irrigation the water supply and distribution is
fully controlled by the government through permanent
structures that are operated and maintained by the
Irrigation Agency of the Ministry of Public Works. The water

can be fully 'measured" and "regulated'. Semi-technical
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irrigation may have permanent or semi-permanent structures.
In this irrigation category the water can only be regulated,
but not properly measured, or it can be measured but cannot
be fully requlated. Simple irrigation refers to small scale
irrigation systems with simple structures and simple
operating procedures which are mostly operated and
maintained by the farmers themselves. In this category,
irrigation water can neither be fully regulated, nor
properly measured (Directorate of Irrigation I, DGWRD,
1988).

The size of irrigation systems varies from place to
place within the country, but a large project usually covers
an area of more than 20,000 ha, while a medium sized project
may cover an area between 5,000 to 20,000 ha. Irrigation
systems that have an area between 1,000 ha and 5,000 ha are
usually categorized as small-medium, and those less than
1000 ha are categorized as small irrigation projects. This
categorization is used in the present chapter in the
development of models that use related economic engineering

analysis to estimate the economic value of irrigation water,

7.5 METHOD OF ESTIMATING IRRIGATION WATER VALUE

7.5.1 GENERAL
The following cost recovery analysis presents a
"general indicator'" or "yard stick" for assessing how much

the farmers should be charged per unit volume of irrigation
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water (irrigation water value) considering the amount of
capital invested in the project. In this analysis, a number
of conditions were considered, such as (1) the water
distribution mode involving continuous, rotational or
intermittent flow; (2) the construction methods used as to
stay relate to the capital costs; (3) the lay-out of the
irrigation system in order to determine the efficiency of
the water conveyance; (4) crop varieties used in order to
determine the water requirements, the agricultural inputs
and production; (5) the total amount of capital invested
including all investments during the pre-construction stage;
(6) the schedule of construction implementation and capital
investment; (7) basic parameters of economic valuation such
as time horizon or economic life of the project, inflation
rates and discouht rates, etc.; and (8) operation and
maintenance requirements of the scheme and other related
circumstances such as irrigation distribution efficiency,
cropping season, agricultural technology, crop production
and crop price,

Necessary assumptions in the analysis were based on
the generalized experience of the irrigation development in
the general area of the Way Rarem scheme within the Lampung
Province, and the Luwu scheme within the Southern Sulawesi
Province,.

The analysis is depicted schematically in the chart

in Figure 5-6 of Chapter-V. This chart shows that the unit
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cost analysis is developed from three main components: (1)
the magnitude of irrigation water consumption, (2) the
operation and maintenance costs, and (3) the total capital
costs. To arrive at a figqure for the irrigation water value
(to be charged to the farmers) two alternatives main
assumptions are made. First, it is assumed that the water
value is based on full or partial recovery of all costs,
capital as well as operation and maintenance costs of the
project. Sub-alternatives in this main division are recovery
of 20%, 40%, 60%, 80% and 100% of the full cost. Secondly,
the water value is based on the recovery of only the
operation and maintenance costs of the project. This
alternative was specially considered in the analysis for
three reasons. First, The World Bdnk suggests that for Bank
assisted projecté the farmer should pay at least an
irrigation service fee that covers the operation and
maintenance cost of the project (Duane, P., 1975: World Bank
Working Paper No. 218). Second, this level of service fee is
standard practice in many irrigation projects all over the
world, including North America, where governments frequently
provide the entire initial capital cost of the projects,
Thirdly, the alternative provides the minimum fee that makes
the projects economically self maintaining thus preventing
them from becoming a permanent drain on the government

budgets.
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7.5.2 PRINCIPLE OF THE ANALYSIS

Assuming that irrigation water (in terms of capital
and management costs) is actually sold to the consumer, and
bearing in mind that the unit price is valid until the
expiration of the project’s economic time horizon, and
assuming that at minimum the Net Present Value (NPV) of
water supply will be equal to 0 (zero). The financial value
of irrigation water (for the recovery capital and O&M costs)

is calculated by using the following equation:

PV, . Capital Cost + PV, ., O & M Cost
(i,r) )

(i,r
X =
[ PV, . Water Volume Index ]
(i,r)
Where: X = Estimated value of irrigation water, [Rp/m?/year]
PV(i r)= Present Value at a given (i) and (r), Rp.
3
(i) = Project life or time horizon, (year)
(r) = Discount rate, [%]

The recovery of O&M cost is calculated separately

using the following equation:
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P O & M Cost

Vii,r)

X
(0&M) PV Water Volume Index

(i,r)

The terms = as defined previously

In later part of this chapter, Section 7-7,
estimated values of irrigation water obtained from the above
analysis are incorporated in the transmigrant farmers’
current income profiles obtained from the field survey for
the purpose of examining their capacity to contribute to the
recovery of project costs. The comparison is schematically

presented in Figure 7-1.

7.5.3 DATA AND PARAMETERS USED IN THE ANALYSIS

An 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
analysis. These are: cropping pattern, cropping intensity,
water distribution efficiency, water consumption, level of
technology employed for operation and maintenance, operation
and maintenance costs, construction method, type of
structures, construction period, time horizon used for
economic analysis, discount rates and total construction

costs,
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Analysis of
Economic Value
of Irrigation Water

EVIW,)

Irrigation Based
Tranmigrant
Farmers

Figure 7- 1 COST RECOVERY ANALYSIS
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7.5.4 THE METHOD OF ANALYSIS

From a given irrigation scheme configuration, the
required quantity of water is determined using fixed
irrigation design «criteria. This quantity is used to
estimate the amount of water consumed by a particular
irrigated piece of land for the purpose of estimating the
value of the water.

The total construction cost (capital cost)
associated with the land was calculated from available
figures obtained from construction records of the project in
the study area, and some comparisons with irrigation
projects in the vicinity.

The operation and maintenance costs of the scheme
were calculated from the same data base assuming that these
should cover a level of operation and maintenance that will
be adequate in sustaining an optimum level of irrigation
distribution efficiency.

To distinguish between irrigation water value based
on all costs, including capital costs, and the value based
on recovery of O&M costs only, the analysis of each is done
separately. Annual O&M costs are converted to their present
value (PV) using a discount rate (r) and time horizon (i)
that is considered to be appropriate for each particular
irrigation schene.

For calculating the sub-alternatives of cost

recovery strategies, the cost figures are taken at the
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levels of 20%, 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 will
have its own 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 ASSUMPTIONS USED IN THE ANALYSIS

Limitations imposed by data collection and scope of
the analysis made it necessary to supplement the available
data and information with some some assumptions.

The principal assumptions are as follows:
0 Cost recovery pertains to all invested capital, including
the costs of féasibility 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 '"self-help"

system.l>41

41 > The construction and maintenance of rural facilities,
such as tertiary irrigation schemes, farm ditches, farm
roads, land reclamation and so on, are traditionally
conducted by a mutual-aid (self-help) system, known as
"gotong-royong'". However, some recent attempts have been
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o The analysis is 1limited to irrigation schemes with a
cultivable command area (CCA) larger than 700 ha because
smaller figure is wusually composed of small scattered
schemes with different operating characteristics.

© The project life (time horizon) is taken to be 30 years.

o The construction time of the project is assumed to be 3 to
6 years, with full crop development reached in 6 to 10 years
--depending upon the the nature and thé'category of the
project.

© Only the low-land paddy crop is considered in the analysis
with an average cropping intensity of 145% per year (the
Lamasi Scheme was taken at 145% per year, the Kalaena Scheme
at 190% per year, and the Rarem scheme at 120% per year).

o The average water consumption for low-land paddy is taken
to be 12,000 m3/ha/crop for wet season paddy and 21,000
m3/ha/crop for dry season paddy.|>42

o The average irrigation water distribution efficiency in
the study area is about 71% (Bogor Institute of Agriculture,

>43

IPB, 1972). However, a higher figure (80%) was used in the

made to provide assistance for constructing part of the
tertiary schemes as a prime mover for stimulating the
subsequent construction by the farmers themselves,

42, The water requirement for low-land paddy varies from
place to place in the study area, however, a study concludes
an average figure of 11,893 m3/ha/crop for wet season paddy
and 21,082m3/ha/crop for dry season (Bogor Institute of
Agriculture, 1972). The figures in this analysis have been
rounded.
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analysis since it was expected that the schemes will have a
better water distribution efficiency operation as
maintenance conditions improve.

© The discount rate was varied from 5 to 30% with 5%

. >
intervals, 44

7.6 RESULTS OF ANALYSIS AND DISCUSSIONS
7.6.1 WATER VALUE BASED ON FULL COST RECOVERY

The results of the analysis for fully cost recovery
are summarized and presented in Table 7-1. "Summary of
estimated value of irrigation water based on full cost
recovery.” This table 1lists the estimated value of
irrigation water in [Rp/m3] of ten different irrigation
models with six different discount rates. The results of the
analysis are preSented graphically in Figure 7-2a. "Chart
for estimating irrigation water value —- based on the

recovery of capital and operation § maintenance costs.”

45, The figure of irrigation efficiency at 80% is considered
to be slightly higher than the underlying condition,
however, it is expected that within a short time, the figure
will be achieved.

a4, According to some figures given from the existing
feasibility studies, discount rates in the study areas vary
between 12 and 17%. For comparison, the Way Rarem irrigation
project was evaluated as feasible at an IRR of 11.45%, while
the West Rumbia project was evaluated at an IRR of 17.6Z%
(PRC Engineering Consultant, pp.Viii 32-36).
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UNIT WATKR VALUE (Rp/m3)

FIGURE 7-2A ESTIMATED VALUE OF IRRIGATION WATER
BASED ON THE RECOVERY OF CAPITAL AND
O&M COSTS [RP/M3]
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From this chart, one can obtain the estimated value
of irrigation water for a particular size of irrigation area
in terms of hectares with a given value of discount rate.
For example, an irrigation scheme with a cultivable command
area between 700 and 35,000 ha -- the average range in the
study area =-- at a given discount rate of 15% will have an
estimated value of irrigation water of about Rp50/m3 (Figure
7-2a). This means that for a farm holding of say 1.0 ha of
lowland paddy -- at a cropping intensity of 130% -- the
government, in order to recover the capital and O&M costs,

must levy an irrigation water fee of around
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Rpl,143,750/ha/year or about US$565/ha/year.[>46 For the

intermediate values, the figures can be estimated by
interpolation. It should be noted that this only presents
average conditions. Individual analysis is required for more
exact values. Figure 7-2b and Figure 7-2c present the
estimated value of irrigation water for wet and dry season
paddy on the basis of full cost recovery in Rp/ha/crop and

in US$/ha/crop respectively.

7.6.2 WATER VALUE BASED ON RECOVERY OF O&M COST ONLY
Estimated value of irrigation water based on the
recovery of operation and maintenance costs only is
summarized and presented in Table 7-2., "Summary of
estimated value of irrigation water based on the recovery of
O&M Cost"”., Similar to Table 7-1, this table also presents
the estimated value of irrigation water in [Rp./m3] for ten
different irrigation schemes and six discount rates. The
results are presented in different charts to provide a
clearer picture of the analysis. See Figure 7-3a for the
general figure of the recovery of O&M costs for different
categories of irrigation scheme; Figure 7-3b for the

configuration in terms of water value in Rp/ha/crop; and

46 The water value for rainy season crop is l5,OOOm3 X Rp50
= Rp750,gp0.—; and for 30% of the dry season crop is 30% x
26,250 m~ x Rp50 = Rp565,000; totaling at Rpl,143,750 or
about US$565.00 /ha/year. (The water distribution value is
calculated at 80%Z irrigation application efficiency)
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(Millions)

WATER VALUE (Rp/Ha/Crop)

WATER VALUE (USR/Ha/Crop)
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FIGURE 7-2B ESTIMATED VALUE OF IRRIGATION
WATER BASED ON THE RECOVERY OF CAPITAL AND
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FIGURE 7-2C ESTIMATED VALUE OF IRRIGATION
WATER BASED ON THE RECOVERY OF CAPITAL AND
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MODELS BASED ON THE RECOVERY OF

OPERATION AND MAINTENANCE COSTS

IRRIGATION SCHEME-

TABLE 7-2 SUMMARY OF THE ESTIMATED VALUE OF IRRIGATION WATER FOR SEVERAL
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WATER VALUE (Rp/Ha/Crop)
(Thousands)

WATER VALUE (US#/Ho/Crop)

FIGURE 7-3B ESTIMATED VALUE OF IRRIGATION

WATER BASED ON THE RECOVERY OF O&M COSTS
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Figure 7-3c  for the water value configuration in
Uss/ha/crop.D47

To give an example, a land holding of 1.0 ha with
the same condition of the previous example, should be levied
at about Rp30,000/ha/year (US$14.815/ha/year) for recovering
operation and maintenance costs of the associated irrigation
scheme. More detailed results of the cost analysis of

irrigation water are presented from Appendix 7-la to

Appendix 7-1fF.

7.6.3 ALTERNATIVES FOR PARTIAL COST RECOVERY WATER VALUE

To examine the water value for partial cost
recovery, the analysis was based on average fiqures for all
the irrigation schemes. Percentage intervals were used
ranging between the two end points of a continuum, namely
"free water" and '"full cost recovery" water value. The
result of the analysis is presented in Table 7-3a and Table
7-3b (Estimated value of irrigation water for several cost
recovery alternatives in Rp/m3 and in US$/m3 respectively).
The results are also shown in the simplified charts

presented in Figure 7-4a (estimated value in Rp/m3) and

LN The figure presents the average level of irrigation
wvater value for the dry season paddy crop, for the vwet
season paddy crop and for the annual average paddy crops at
a cropping intensity of 130% (100% of the area is cultivated
at the wet season and only 30% at the dry season due to the
underlying water constraint).
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TABLE 7-3A SUMMARY OF ESTIMATED VALUE OF IRRIGATION WATER [RP/M3]
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FIGURE 7-4A ESTIMATED VALUE OF IRRIGATION WATER BASED
ON SEVERAL COST RECOVERY ALTERNATIVES [RP/M3]
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Figure 7-4b (estimated value in US$/m3).

For example a farm holding of, say, 1.00 ha with a
cropping intensity of 130% and 15% discount rate at the cost
recovery level of 60% will bear a cost of irrigation water

of about Rp439,700/year or about US$74.80. %3

(More figures
are presented in A4ppendices 7-9a and 7-9b for estimated
value of irrigation water for several cost recovery

alternatives in Rp/ha/crop and US$/ha/crop respectively.

7.7 METHOD AND POLICY OF WATER CHARGING

In Indonesia, irrigation water has traditionally
been distributed without charge to the farmer. Therefore,

49 if not

the introduction of an irrigation water charge,[>
properly managed, could create complicated problems, not
only in financial terms but also of a social and even

psychological nature.

a8 The irrigation distribution efficiency is taken at 80%Z,
hence ?@e estimated water value for rainy season crop is
15,000m™ x Rpl9.22 = Rp288,300,,while the water value for
the dry season is 30% x 26,250m™ x Rpl9.22 = Rpl51, 358 or
about Rp439,700 in total,

43 > Traditionally, the farmers always consider water as a
natural resource bestowed by Almighty God, that should be
enjoyed freely to support their life. Thus, in most cases
the term 'water <charge" is still difficult for the
traditional farmers to accept. Instead, a term 'water
service fee'" is now being introduced --in the sense that the
water itself is free, but the beneficiaries should pay for
the service for conveying irrigation water right into the
farm land, which requires a substantial 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,
the policy is concerned with the effort of the project to
maximize the net economic benefit on the one hand, and the
ability to stabilize the market prices to allow the increase
of government revenue from taxes on the other. A number 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 project?b50

A policy‘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 irrigation water
also goes to the non-farming members of the rural community.
Moreover, there is no doubt that irrigation will contribute,
directly or indirectly, a number of benefits to regional
development; for example, it will create new employment,

generate income tax and so on. These advantages, however,

50, According to Paul Duane in "A Policy Framework for
Irrigation Water Charge", IBRD, Bank Staff Working Paper,
No. 218. July 1975, pp.I-VII.
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are very difficult to quantify in terms of tangible
benefits,

The following discussions are concerned first of
all with the expected income position of the beneficiaries.
In the second place, the discussion will investigate to what
extent water charges could be levied on transmigrant farmers

without exhausting their farm income.

7.7.1 METHOD OF CHARGING

There are two general ways of charging for
irrigation water: (1) '"volumetric charging'", and (2)
"non~volumetric charging".b51 A  volumetric charge is
proportional to the amount of water that is consumed by the
water user within a given period of time. A non-volumetric
charge is determined annually on the basis of acreage of
land, average crop production or land classes served by
irrigation.

Volumetric charging is in theory more efficient
because it motivates farmers to use water as effectively as
possible. In practice there are many problems with it. It is
quite expensive because volumetric charging requires

reliable water measurement devices and a large number of

trained irrigation personnel. In addition, it requires a

51 > Soedarmo, "Policies of Pricing of Irrigation Water, with
Special Reference to Indonesia”, unpublished M.Sc. Thesis,
Southampton University, England, 1978:8-11.
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well established administrative institution which is fully
authorized to deal with both the financial and the technical
aspects of water charging.

In Indonesia in general, and in the study area in
particular, the implementation of volumetric charging for
irrigation water cannot be recommended. This is partly due
to the fact that existing irrigation schemes are rarely
equipped with the required control and measurement devices.
The other reason is that the farmers are mainly small land
holders who 1lack the skill and experience to operate
advanced farming systems that rely on operating the large
number of water measurement devices that are required for
each individual farm ditch. A strong water user’s
organization is an important prerequisite for proper water
management, but the establishment of such an organization is
hardly possible within a short period of time under small
land holding conditions.

On the other hand, '"non-volumetric-charging" does
not require the precise measurement of water. 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. It may also be based on the
acreage of land, and take into account the distance of the
land from irrigation turnout. It may furthef be based on
land classification.

In practice, this non-volumetric water charging is
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easy to implement and it has the advantage that the rate of
charging is proportional to the 1level of production or
acreage of agricultural lands that are served by the
irrigation schene, However, the farmers and other
beneficiaries are not much concerned with actual volume of
water use. Since they have paid the irrigation water charge,
they tend to insist on a continuous water flow, irrespective
of plant demand. As a result, the field water is often
allowed to run freely into the drainage channel for no
reason., Under such circumstances, it is almost impossible to
expect the farmer to participate fully in maintaining
sustainable water management at the farm level.

Despite the weaknesses of this systen, the
"non-volumetric" charging is recommended, at least to serve
as an ad-hoc measure during the early stages of water
charging implementation. Subsequently, continuous guidance
should be given to the farmers for a gradual implementation
of "volumetric" charging after the system and its related

supports have been well established.

7.7.2 PROFILE OF THE CURRENT FARMING CONDITION
A. Analysis of Transmigrant Farm Income

To examine the ability of the farmer to pay the
estimated value of irrigation water, one should know the thé
farm budget situation in the irrigation area in question.

One of the most straight forward ways to obtain a reliable
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farm budget profile is by interviewing farmers. The present
section deals with an analysis of farm budgets based on
primary data obtained on actual farming conditions; however,
due to time constraints, it was not possible to complete the
survey questionnaire in every detail with information on
individual farm budgets.

Where data are inconsistent or unavailable, the
information was supplemented with average figures on the
surveyed household conditions and with some assumptions
based on the author’s previous knowledge and experience from
having worked for many years in the study area.

Some of the assumptions are as follows:

o The analysis of the farm budget is based on typical sizes
of land holdings per farm family in the study area. Ten
types of land holdings have been assumed for the analysis,
ranging from 0.5 ha to the maximum of 5.0 ha per individual
land holding. These typical sizes are grouped into three
farm categories; small, for an area between 0.5 and 1.25 ha;
medium, for an area between 1.25 ha and 2.0 ha; and large
for an area between 2.0 and 5.0 ha or larger. Each category
has an explicit budget for the production system.

0 The analysis includes mainly low 1land paddy with an
overall average cropping intensity of 145% (190% for the
Kalaena scheme, ah average of 140% for the Lamasi scheme,
and an average of 120% for the for the Way Rarem scheme).

The rate of production is taken at an average of 3,70 tons
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of grain rice for a rainy season crop and 4.00 t/ha for a
dry season crop.l>52
0 Agricultural inputs are assumed to be proportional to the
size of land holding.
o The financial analysis assumed family labor for small land
holdings (0.5-~1.25 ha). For medium land holdings (1.25-2.0
ha), the analysis included hired labor and additional hired
cattle power at the rate of 15 md (man~days), and 15 td
(cattle team-days) respectively. For large land holdings
(2-5ha or larger) land preparation was assumed to involve
the use of small agricultural machinery.
0 No irrigation water charge was included in the analysis at
this stage.
0 Food consumption and other household expenditures were
taken at average household survey figures, regardless of the
land holding size.

An agro-economic survey and analysis was conducted
for the purpose of analyzing the farm income that occurs

53

from land allocated the transmigrant farmersD by using

52 > The average paddy production for the first rainy season
paddy crop in the Lamasi scheme is about 4.28t/ha, the dry
season crop 1is at 4.5 ton/ha; the Kalaena scheme at 3.15
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. 00t /ha.

53, The land allocation for the transmigration program at
the initial resettlement implementation is standardized at
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information and assumptions mentioned above. These provided
the following information: (1) actual size 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
water consumptions on crop production, (7) method of
farming, (8) labor requirement and the extent of family
labor, (9) non-agricultural inconmes, (10) household
expenditures, (11) household consumptions, (12) taxes and
other such expenditures.

From the average farm income profile, an estimation
was made of the minimum size of land allocation from which
the transmigrant farmer and his family could be expected to

make a reasonable living.

B. Results of the Analysis

The results of the farm budget analysis are
summarized and presented in J4dppendix 7-2 (The Kalaena
scheme), Appendix 7-3 (The Laﬁasi scheme), Appendix 7-4 (the
Way Rarem scheme) and Appendix 7-5 (the schemes altogether),
i.e., "The farm budget analysis for typical size of land

holding”. These tables show that the land holding types from

2.00 hectares per transmigrant household. This two hectare
land is broken down into 1.00 hectare for irrigable land,
0.75 ha for upland crop and 0.25 ha for house yard. However,
the land holding pattern might change after several years
due to one reason or another; for example, the effect of
land fragmentation.
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the smallest size up to 0.90 ha/farm family mostly suffer
from negative income, after deducting the total household
expenditures. Thus the farm income from these types of land
holdings is not sufficient to support a family without other
sources of 1income. The trends are clearly depicted by the
plotted charts presented in Figure 7-5a (the small farm
size), Figure 7-5b (medium farm size), and Figure 7-5c
(large farm size). More detailed figures, which include 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 perfectly inelastic
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 irrigation water. These results
are negative, however, it may be noted that the present farm
income has not reached an optimum level.

To improve the farming condition 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 expensife 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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FIGURE 7-5A INCOME PROFILE OF SMALL FARM SIZE (0.5-1.25HA]
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FIGURE 7-5B INCOME PROFILE OF MEDIUM FARM SIZE (1.25-2 OHA]
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FIGURE 7-5C INCOME PROFILE OF LARGE FARM SIZE (2.0-5.0 HA]
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This measure 1is recommended, but before it «can be
implemented careful consideration should be given to the
available market as well 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 water user’s organization. This measure is highly
recommended, but it entails increased O&M costs. It also
requires a dgreat deal of effort and. time to develop
institutional structures and to teach farmers improved water

management practices.
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(4) Secure a better and more stable price through a well

established market and transportation systems.

7.7.3 THE ABILITY OF THE TRANSMIGRANT FARMER TO PAY THE
ESTIMATED VALUE OF IRRIGATION WATER

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
waﬂ:er.b54 Figures 7-6a, 7-6b, and 7-6c present the comparison
between the profile of farm income and household
expenditures and the estimated values of irrigation water
for small, medium and large farm size categories. The
results, assuming full cost recovery, indicate that no farm
holding in any of the the analyzed categories would 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 medium farm
category, and the water 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

54, In this example, a fixed water charging, which Iis
proportional to the acreage of the farm land, is assumed.
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FIGURE 7-6A INCOME AND COST RECOVERY OF SMALL FARM SIZE
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FIGURE 7-6C INCOME AND COST RECOVERY OF LARGE FARM SIZE
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higher than the average income of small and medium farm
category. It is somewhat lower than the average income in
the large farm category. These results suggest that the
present level 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) It is apparent that the irrigated area of 1,00 ha per

holding, which is standard for the transmigrant farmers,
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will produce a substantial negative income if the water
charge is applied. The revenue, after the agricultural and
labor inputs, is just enough to pay a very small portion of
the family expenses without any opportunity for savings.
(2) A land holding less than 1.00 ha is by no means able to
provide a reasonable level of family‘ income, indeed, the
land holding of less than 1.00 ha always suffers from a
negative income, so that the farmer is not able to make a
living from this type of land holding without having extra
revenue from another job.
(3) The farm size of less than 1.00 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 (1.25 - 2.0 ha) is
marginably able to bear the water service charge on the
basis of the recovery of O&M costs alone. For this farm size
the farm income just about balances the operation and
maintenance costs of the scheme. Only the large farm
category in excess of 2.0 ha will be able to produce a
positive balance of revenues, thereby making it possible 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 reasonable standard of living for the

transmigrant settlers, the current land allocation policy of
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2.00 ha for each transmigrant family is questionable if
there are no other sources of income. This is because the
two ha land allocation includes 0.25ha of house yard and
0.75 ha upland, thus, only 1.0 ha is available for irrigated
paddy field, which 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
livelihood in addition to paying O&M cost then it should be
at larger than 2.0 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
land fragmentation.D55 The impact of "fragmentation'" on land
ownership is a serious problem, however, this matter is
beyond the scope'of the present study. It urgently requires

future studies of transmigration resettlement strategies.

7.8 CONCLUDING REMARKS

Although the principles of engineering economics

call for the recovery of the investment at the earliest

55 The "fragmentation effect"” on land allocation for the
transmigrant in the study area becomes more significant when
the land is passed down to the successive generations. In
fact, the current average land holding in the Kalaena, the
Lamasi and the Way Rarem is only 1.06ha, 1.18ha and 1.27 ha
respectively; and the average number of children of each
family in the scheme 1is 5, 4, and 4 respectively. The
figures suggest that the land fragmentation effect has
occurred and will 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 should be borne by the government,
Nevertheless, the operation and maintenance costs of
irrigation schemes, should be the responsibility of the
beneficiaries; otherwise, farmers will develop a '"dependency
attitude", by continuously expecting subsidies or financial
assistance from the government. It is essential for the
relevant agencies to convince the farmer that irrigation
water provided for by the government 1is not a free
commodity. Thus, the beneficiaries should also actively
participate in the effort of maintaining a stable and
sustainable irrigétion water 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 two hectares
not pay any water charge at all.

To improve the underlying agricultural means of
livelihood, while introducing "irrigation service fees",
based on the recovery operation and maintenance costs,
efforts should also be geared toward improvement of farmihg
techniques, cropping pattern, cash crops, price stability,

and sustainable agricultural practices. This effort will
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allow a substantial increase of farm production per unit
area which will 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 with charging for water. 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
established irrigation based transmigration programs, to
make sure that the resettlement phase is at a stable
condition before there is any attempt to introduce charges
for irrigation water; otherwise, the transmigrants will
never becoming self sustaining in the new living area.

Since irrigation is meant to provide a reasonable
standard of 1living for supporting the transmigration
settlers, the current 2,00 ha land allocation policy for
each transmigrant family is not adequate without 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 resettlement.

It is difficult to asses how a 1larger land
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allocation would effect future land fragmentation. On one
hand it might encourage it. On the other hand, having an
inadequate land base to begin with, the transmigrant is
forced to seek other sources of income and the pattern of
regarding a farm as only part of one’s source of income may

become permanently established.
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CHAPTER EIGHT

ANALYSIS OF SOCIO-CULTURAL AND ECONOMIC
ADAPTATION TO RESETTLEMENT SCHEMES

8.1 INTRODUCTION

The analysis of the socio-cultural and econonmic
aspects of transmigration focuses on the capacity of
transmigrants to adapt to the resettlement schemes. The
analytical methods are designed to accommodate both
qualitative and quantitative analyses.

The data obtained from an open-ended questions were
analyzed qualitatively. The descriptive answers from the
respondents were classified and organized into groups which
have more or less -similar characteristics. B

The data obtained from the structured questions,
were interpreted using a regression technique which was
employed to test the hypotheses on the relationship between
socio-cultural and economic variables and the settlers’
adaptation to the scheme. The variables that provide a
concrete indication of the current adaptation status were
found to be related mostly to the pre~resettlement
experienqe rather than to the post-resettlement experience
of settlers in conducting their household economy.

The first section of this chapter presents a

general profile of the sample and the socio-demographic
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composition of the resettlement schemes such as migration
status, rural development condition, and characteristics of
the transmigrant households. The subsequent part deals with
agricultural and land use patterns, agricultural conditions,
land tenure, irrigation water management, agricultural
production, marketing, financial conditions, education
facilities, the historical outline of the resettlement
process, and current status of living conditions and social
structures. The next section presents the transmigrants’
living conditions, social interaction, resettlement
motivation, rural development problems, perception about
resettlement conditions, rural infrastructures and
interaction with officials. The transmigrants’ adaptation to
the scheme and their commitment, participation and
cooperation with the scheme management are presented in the

last section of this chapter.

8.2 GENERAL SUMMARY OF THE STRUCTURED DATA
8.2.1 GENERAL FEATURES OF THE HOUSEHOLD SAMPLES

Since the transmigration program prescribes that
the applicant should be married and registered for
resettlement as a household wunit, the primary data
collection in this study were based on the household unit,
taking the household héad as the respondent.

Out of 253 household-heads, 97.63% are men; only

six household-heads are women (widows). The age of
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respondents ranges from 26 to 78 years; the average 1is 47
years with a standard deviation of 10.32 years. The vast
majority are Javanese 73.91%; the rest are Torajanese
10.28%, Bugisnese 7.11%, Balinese 5.53%, Sundanese 1.98%;
and Lomboknese 1,19%. In the above ethnic composition, the
Bugisnese and Torajanese represent the local transmigrants
in the Luwu schemes. The majority of the respondents
(80.63%) are Moslem who number slightly below the national
average; 11.46% are Protestant, 2.37% are Catholic and the
rest, 5.54%, are Hindu.

In terms of education 1level, the majority of
respondents (65.61%) have attended only primary school,
while 14.23% are illiterate; 12.25% have secondary school
education, and the rest (7.91%) are high school graduates.
The household sizé is 6.74 persons with an average of four

children.,

8.2.2 GENERAL CIRCUMSTANCES OF RESPONDENTS’ INVOLVEMENT
WITH THE TRANSMIGRATION PROGRAM

Regarding the involvement of respondents with the
transmigration program, the respondents are classified into
nine major groups namely: (1) spontaneous transmigrants
(swakarsa berbantuan) representing about 36% of respondents;
(2) general transmigrants (transmigrasi umum), involving
about 23% of the respondents; (3) local transmigrants

(transmigrasi lokal) at about 10%; (4) colonization program
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settlers,p56 involving about 8.7%; (5) swakarsa murni (purely
self initiated without assistance) transmigrants at about
6.72%; (6) organized resettlement participants (spontaneous
with partial assistance) at about 5%; (7) settlers motivated
by natural disaster at about 5%; (8) social and special
program participants (organized by the Ministry of Social
Affairs) at about 5% and (9) integrated transmigration
program’participants (general transmigrants with integrated
approach) at about 0.80% of the total respondent households.

Most respondents, with the exception of those who
moved during the Colonization Program, arrived in the early
1970’s. In addition, some moved into the area in the early
1990’s. The latter are mostly transmigrants whose move was
spontaneous and self initiated. The respondents came mostly
from Central Java (42.69%), from East Java (23%), from South
Sulawesi (22.5%), from Bali (5.5%), from West Java (3%),
from Lampung (1.2%) and the rest from NTB (West Nusa

Tenggara), (3%). For more details see Table-8.1 below:

56, The Colonization Program was organized by the Dutch
Colonial Government in the Luwu Scheme just before the
Second World War. The majority of the settlers were
incorporated in the scheme in the early 1940°s.
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8.2.3 LAND ASPECTS
A. Land Use and Tenureship Status

Regarding the status of land tenureship, 76.68% of
respondents stated that they possessed legal land ownership
certificates, while for the rest of the respondents, 23.32%,
the ownership was not legalized (some 20% had temporary
ownership and the rest possessed only the right to
cultivate). All respondents stated that land certificates
are vitally important for them to be able to cultivate the
land. The average area owned is 1.29 ha of irrigable land,
0.87 ha upland and about 0.30 ha for homestead (including
other non-agricultural purposes), However, the
transmigrant’s irrigable land is not always located at the
same site as thelhomestead, though 90.50% is in the same
village. The average distance from land to house, as stated
by 96.84% of the respondents, is about 1.20 km.

In terms of present agricultural land use, 80% of
land is used for irrigation, for upland crops and fruit
trees, while some minor portions remain uncultivated. The
average cropping intensity of irrigated lands is mostly at
about 145% annually, compared to about 90% for upland and
70% for other land-use categories. The average land
productivity is about 3.70 tons of rice per ha/crop while
the average agricultural and labor input is about Rp665, 000

per ha/crop.
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B. Irrigation Circumstances

Concerning the availability of irrigation
facilities at the time of arrival of settlers, about 85% of
respondents stated that there were no irrigation facilities
at all. About 54% of respondents stated that irrigation
water had been adequate, while 56% stated that irrigation
delivery 1is not yet sufficient to fully meet their
agricultural requirements. Irrigation water distribution, as
stated by 62% of respondents, was still conducted on an
irregular basis, while the remaining 38% stated that
irrigation had been delivered on a continuous basis in
accordance with their expectation. The importance of water
management at the farm level was stated by 98% of the
respondents to bé very significant, and therefore 93% of
them are <currently involved with the Water User’s
Association (WUA). Through the WUA, the members pay
irrigation service fees in kind (in the form of unhusked
rice) for the operation and maintenance of the farm level
irrigation facilities. About 75% of respondents stated that
they pay irrigation service fees to the WUA (about 40 to 50
kg of grain rice, equivalent to about Rp10,000 to Rpl4,000)
in the harvest season. The rest, 25%, 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 Rp30,000
after deducting agricultural inputs and household
expenditures. The average gross annual income from
agriculture is about Rp1l,500,000, and from non-agricultural
origins it is about Rp350,000. Costs of agricultural inputs
such as fertilizer, seeds, insecticides, etc., are about
Rp600,000. The household expenditures are food (Rp795,000),
clothing (Rp115,000), education for -the children
(Rp130,000), health care (Rp50,000), transportation
(Rp55,000), taxes and other socially related events
(Rp75,000), totaling about Rpl,220,000 annually.

Concerning participation in rural financial
institutions, 60% of respondents stated that they are not

©,

involved while 40% are participating. About 56% of
respondents stated that they have no rural cooperative in
their village, 85% stated that they have no rural banks and

credit facilities, and 46% stated that there are no market

facilities in their villages.

8.2.4 RESETTLEMENT, FACILITIES, ENVIRONMENT AND ADAPTATION
TO THE RESETTLEMENT SCHEME

In general, the transmigration resettlements lacked

adequate site preparation when settlers initially moved

there. About 75% of respondents stated that on arrival the
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land allocation was about 64% completed, housing was about
58% completed, and land clearing was about 62% completed.
They also also stated that irrigation facilities were not
yet provided. About 56% of respondents stated that they
found settlement preparation worse than what they had
anticipated, whereas, the remaining 44% stated that, when
they first arrived, they found conditions better than what
they had anticipated.

Concerning ties with their place of origin, 36% of
respondents stated that they still had property (mostly
small pieces of land in the range of 0.25 - 0.50 ha) in
their place of origin, and that they maintained
communication with their relatives, The remaining
respondents had no property left in their place of origin,
but the majority maintained occasional contact with
relatives.

Regarding social participation, 97% actively
participate in social events such as mutual aid and other
activities that are required by the community such as
periodical gatherings, traditional celebrations, maintenance
of village buildings and so on. Of this figure, 80% are
regular participants and 17% are only occasional
participants, Only about 3% of the settlers do not
participate 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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better than had been their previous living conditions. About
3% of respondents are not better off, but of this 3%, only
1% feel unhappy with their present conditions. About 85%
stated that they are quite happy and about 14% that they are
moderately happy. The settlers’ adaptation is also indicated
by the present condition of their houses and 1living
environment., They are mostly established in a rural
environment with about 24% 1living in very simple housing,
37% in moderately simple housing, 32% in moderate housing,
and the rest, 7%, in permanent brick houses. (For more
detailed figures, see the tables of the field data collected.

as presented in Appendix 8-1).

8.3 ANALYSIS OF THE UNSTRUCTURED DATA

This section tests the hypothesis indicated below.
A number 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
follow-up extension services will help in off-setting the
frustration that farmers experience in starting up the new
agricultural operations on irrigation schemes, and thereby,
maintain a greater level of settlers’ commitment to and
cooperation with the scheme’s management.

The data, collected through open ended questions,
are analyzed by categorizing them into a number of

classifications., Due to the nature of the questionnaire,
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some respondents answered the questions with adequate

explanations, while others did not respond at all.

8.3.1 TRANSMIGRATION RESETTLEMENT EXPERIENCE
A. 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 village
to campaign and promote the concept of the transmigration
program to villagers. About 14% were introduced to the
transmigration program by rural extension staff. Other
sources of information were village heads (11%), previous
transmigrants (10%), friends (10%), close relatives (7%) and
local government- extension offices through promotional
films. In total, some 68% of respondents had not been
introduced to the transmigration program by the
transmigration agency per-se, but by other sources including
close relatives, friends and previous transmigrants who had
returned home occasionally (see Appendix 8-2.1 for more
details).

These figures show that the dissemination of
pre-resettlement information is more effective through
informal communication such as close relatives, friends and
previous transmigrant. it is apparent that the

pre-resettlement information was in most cases not obtained
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from the extension officer. This situation may have caused
misperceptions regarding actual facilities and assistance
settlers would be provided with and the obligations they
undertook when they decided to move,

Very little clear-cut information about prospects
and facilities was made available to settlers prior to
resettlement,

Concerning the expectation transmigrants had about
the program before joining it, about 65% stated that they
thought they would get access to abundantly available land
resources. While the prospect of improving their way of life
while remaining in their areas of origin seemed increasingly
dim, the prospect in the newly opened lands seemed much more
brighter. About 13% of respondents stated that participation
in the transmigrétion program offered the best chance of
improving their prosperity and livelihood.

Almost 50% of respondents had heard that those who
participated in the transmigration program would receive
substantial benefits such as agricultural land, a homestead,
a simple house, and a living allowance. However, on arrival,
most respondents were disappointed when they found that the
facilities did not conform to what they had been led to
expect, nor to what they felt they were entitled to. (see
Appendix 8-2.2 and Appendix 8-2.3 for more details).

It is quite obvious that the decision to

participate in the transmigration program was largely made
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because of facilities that were promised by the
Transmigration Agency. About 75% stated that this was the
case. They were primarily interested in pursuing a better
livelihood 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 1land to cultivate; overcrowded
environments; encouragement of their close relatives; and
natural hazards such as volcanic eruptions and earthquakes
(see Appendix 8-1.4 for more details).

It 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 Activities

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. Ideally,

high priority should be given to participants who have work
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experience that is similar to what they are expected to do
in the new settlement scheme. It is apparent from the
greatly diversified pre-resettlement economic activities of
transmigrants that this was not done in the past.,

Regarding the question about pre-resettlement
employment, about 20% of respondents did not give answers.
About 38% of those who did respond indicated that they had
previously worked as agricultural laborers; 32% had worked
as daily laborers or construction workers; the rest had
worked as share croppers under upland agricultural practices
(4%), as part-time government workers (3%), shifting
cultivators (2%), carpenters, masons, and brick layers (2%),
fishermen and timber cutters, poultry, food stuffs and
cattle traders, as barbers, and tricycle pullers and at
kiosks and stalls (1%). The majority of settlers had been
totally landless, which explain 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 LAND USE
A. Land Use and Land Tenureship Issues

One of the most important benefits anticipated by
transmigrants was the security of farming their own land.
Once moved, they would have to rely primarily on income from
their agricultural land allocation at the new destination.

It is therefore understandable that all respondents stated
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that land tenureship is very important to them. The reasons
that were given are summarized as follows: (1) about 50%
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 16% of respondents stated
that a 1land certificate will give them legal evidence
regarding the actual size and physical location of their
land; (3) about 15% stated that they need secure legal land
title in order to have government accreditation, so that the
land can be used as collateral to obtain agricultural credit
when the necessity arises; (4) about 12% stated that the
legal land title will protect them from any possible claims;
and (5) others (about 7%) 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 ownership certificate
will also help ensure that they receive just compensation
for lands acquired by government (see Appendix 8-3.1 for
more details).

This information supports the hypothesis with
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 land
tenure pfior to settlement so that transmigrants will not
suffer from uncertainty in this respect, which would 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 summarized as follows: (1) 21.85% of the
respondents stated that they are suffering from water
shortages during the process of new land development, and
also during land preparation and raising the rice crop; (2)
19.5% stated that they have difficulty arranging a uniform
cropping schedule due to the irreqularity of land
development stages, As a result, the cropping intensity is
very low and planting patterns are too diversified; (3) 19%
of respondents reported severe dry land problems in new land
development prior to the commencement of irrigation and
because the land has an excessively high water consumption
demand[>57 in the initial stages of development; (4) 18.5% of
respondents asserted that they were currently hampered by a
severe lack of skill and experience with agricultural
techniques; (5) 9.50% claimed that their agricultural 1land
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
water consumption demand for the newly developed
agricultural lands will take place for several years. During
such an unstable condition, it is almost certain that crops
will not bring in a reliable level of productivity.
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cultivation of much of the land in the immediate vicinity;
(6) 5.85% stated that they enjoyed stable and good crops as
well as consistent irrigation services; (7) 3.3% claimed
that the present status of land allocations are still
uncertain, or under dispute, and that they still do not feel
secure in cultivating the land, while some of the allocated
land is not suitable for irrigated paddies due to poor soils
and irregular topography; and (8) the rest of the responses
(2.5%) indicated that respondents are currently suffering
from an agricultural labor shortage and a lack of
agricultural mechanization especially during the land
preparation and transplanting season. (See Appendix 8-3.2

for more details).

B. Irrigation Opefation and Management

The problems associated with irrigation are
usually rooted in poor settlement preparation, particularly
a delay in the provision of irrigation facilities.
Mobilization of settlers is usually conducted quickly in
order to meet the targeted number of people to be settled.
On the other hand, vthe irrigation development cannot be
completed to match the time required for mobilizing people.
The provision of irrigation infrastructure requires surveys,
investigations, planning, strﬁctural design and
construction, all of which takes time,. Too often,

transmigration settlers spend years waiting for irrigation
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water to come to their agricultural land. The settlers then
resort to dry-land farming while waiting for irrigation
services. Unfortunately, land farmed by traditional dry-land
practice without irrigation quickly deteriorates. Thus
transmigrants need temporary employment while waiting for
the provision of irrigation services.

Among the most immediate consequences of mobilizing
people prior to the provision of irrigation 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 will find it difficult to participate fully in
the settlement 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 cultivated upland crops such as
cassava, upland paddy, corn, beans, root-crops and other
mixed crops; (2) about 8.7% of respondents declared that
they worked temporarily as agricultural laborers or as share
croppers; (3) another 6.4% worked at seasonal bemployment
such as, factory work, timber processing, construction work

or carpentry; (4) some 5.4% stated that they had initiated
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low 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 other retailers or were engaged in buying and selling
cattle from the villagers; (6) the rest (3.70%) worked as
wood cutters or fishermen. (See Appendix 8-4.1 for more
details).

Another 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 Water
Users Association (WUA),

The Water User Associations, which deals with
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, 98% of
respondents stated that they considered the organization to
be quite useful., About 93% of them were involved in WUAs as
active members. The following opinions were expressed by
respondents concerning the WUA: (1) 75.5% of respondents
stated that the WUA is important for proper water management
at the farm level because it provides an organized group
arrangement; (2) 10.50% of respondents stated that the WUA

facilitates uniform and well organized cropping practices by
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encouraging efficient irrigation; (3) the WUA, 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%) indicated that the WUA allows for proper
representation of farmers in dealing with other
institutions. (See appendix 8-3.2 for more details).

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.

About 25% of respondents did not answer the
question about their personal perceptions on the adequacy of
present irrigation infrastructures. The answers obtained
indicated concerns about a shortage of facilities, about the
knowledge, the personnel, and the organization of the water
management structure. Some presented constructive criticism
on how to improve the current irrigation system. The
following results are obtained: (1) almost 50% of
respondents stated that they currently experience irrigation
water shortages for new land development, for land
preparation, and for cropping; (2) 18.75% 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 bloks located further downstream in the project;
setting reasonable irrigation service fees to allow proper
facility maintenance; avoiding intermittent or rotational
irrigation distribution to avoid severe pest attacks;
minimizing the impact of excessive water requirements for
land development; (3) some 10.50% of respondents claimed
that the implementation of the water distribution was often
inconsistent with the predetermined schedule, so that
cropping practice could not be as scheduled; (4) there had
been a lack of qualified personnel (as stated by 6%) for
reliably performing operation and maintenance of the
irrigation system, both at the farm level and at the main
system; (5) 4.8% of respondents stated that the WUA had not
been effective in solving problems; (6) 4% indicated that
farm level irrigétion infrastructures had not functioned
properly; and (7) only 3.2% of respondents said that they
are satisfied with the better living standards that resulted
from successful irrigation practice (See Appendix 8-4.2 for
more details).

The above information clearly shows that the land
use aspect of the transmigration scheme, in particular the
irrigation practice, requires both careful preparation
before settlement and consistent extension service after the

settlement implementation.

312



8.3.3 RURAL FINANCIAL INSTITUTIONS

One of the major problems that often hampers
resettlement is a shortage of financial institutions at the
village level. On several occasions, farmers claimed that
the crops they produced often fetched prices that were too
low. Their explanation usually was the lack of available
markets that would serve to guarantee or stabilize prices,
especially during harvest time.

Concerning the farmers’ opinion on rural financial
institutions, about 22% did not respond. For those who did
respond (78%), the following presents a general summary of
their comments, opinions and suggestions; (1) some 36%
indicated that they had no rural financial institution in
their village to support the rural economy; (2) about 32%
said that they badly needed rural financial institutions
that can provide agricultural credit at low interest. They
also stated that they urgently need a stable market that is

>58

easily accessible, has reasonable prices, and is available

58 . , , .

> On many occasions, according to the immediate responses
of the villagers, the author found that prices for
agricultural products in rural areas are unrealistically low
compared to other commodities. For instance, farmers claim
that they have to sacrifice a large proportion of their
agricultural products to satisfy non-agricultural needs,
including agricultural inputs, fertilizer and clothing.
Therefore, they need secure, stable prices that are
comparable to prices of daily necessities for their
agricultural products, otherwise it will discourage others,
especially those in the younger generation, from working in
agricultural activities and thereby stimulate urbanization.
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to satisfy the daily needs of villagers; (3) 19% of the
remaining respondents stated that the cooperative units
existing at the village level are frequently not effective
due to a lack of capital and qualified personnel; and (4)
about 4% stated that they could get access to a local market
in nearby villages, but prices for agricultural products
wvere not stable and often far too low compared to prices of
other goods that they needed. (See Appendix 8-5.1 for more
details).

In terms of actual wuse of rural financial
institutions, some respondents had already become used to
them, but others still do not know what to expect from them.
About 26% of respondents did not comment or respond to this
issue. The answers of the remaining respondents (74%) are
summarized as follows: (1) 51.30% stated that since there
was no market in the village, they had to resort to selling
their agricultural products at remote markets with uncertain
prices as well as incur high transportation costs; (2) 28.5%
stated that they had taken advantage of Village Cooperative
Units to obtain agricultural credit and agricultural inputs,
and then had paid back their debts after harvest; (3) 14.50%
stated that they had sold their products to door-to-door
buyers; they also had sold their products through a system

called "tebas‘",b59 in which buyers pay cash for crops in the

59, Under the tebas system, buyers purchase crops in the.
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field at the time of harvest; (4) since the Village
Cooperative Units cannot provide credits, nor guarantee a
good price for agricultural products, 5.7% of respondents
had resorted to obtaining credit at very high interest rates
from private money lenders. (See Appendix 8-5.2 for more
details).

The information presented above demonstrates that
the present condition of rural financial institutions is
inadequate to fully support the rural economy in settlement
areas., This is another issue that is highly dependent on the
settlement planning and preparation, as well as on follow-up
extension. To have successfully operating financial
institutions requires not only inter-departmental
cooperation during the settlement implementation, but, most
importantly, it also requires inter—~departmental

relationship in the follow up.

8.3.4 RESETTLEMENT ADAPTATION
There are a number of conditions in the community
that provide indicators about the present status of

settlers’ adaptation to resettlement schemes. These include

field at harvest time, so that the farmers do not need to
transport crops to their houses. This system is becoming
more popular in the Luwu scheme and its surrounding areas.
Particularly, for farmers who are already acquainted with
the money economy, this system is highly preferred; however,
it 1is still too risky for those farmers who are not
accustomed to cash accounts.
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social climate and participation, efforts to rebuild their
houses, communication with 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-cultural and economic level of adaptation to
resettlement schemes.

Maintaining an emotional or economic dependency on
the area of origin, may indicate that settlers are not yet
feeling at home in their new environment or have not made a
strong commitment to the new settlement. For example,
maintaining valuable property or assets in the area of
origin could tempt settlers to return to their place of
origin in the future. Similarly, social participation as
wvell as participéting in maintaining a balanced rural
environment and feelings of togetherness in the resettlement
area could also provide indications of adaptation. The
willingness to sacrifice for the community they are attached
to is another indication of adaptation to the resettlement
scheme,

The ability to generate secondary income, at least
up to the level of income they had previously, may also give
an indication of economic adaptation. It could, however,
also indicate that the agricultural way of life has not been
successful in supporting the settlers the way this was

expected by settlement 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

About 58% of respondents stated that they still
have property in their areas of origin, mostly consisting of
small pieces of land between 0.10 to 0.5ha.

The following summarizes their plans for such
property: (1) slightly more than 40% stated that as they had
enough income at the present time, they would give their
land to close relatives for additional income; (2) almost
37% 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% had purchased the land from them but
that they hold a mortgage on it, or they are keeping the
land 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 details).

It is possible that settlers would still be
hesitant to give up land and to adapt fully to their new
area, despite the fact that the property the transmigrahts
have in the areas of origin consists mostly of small pieces

of land and although the majority would have enough income.
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B. Social Participation

Regarding social @participation and adaptation,
about 27% did not respond. The following presents a summary
of respondents’ comments: (1) 53.2% indicated that their
villages are still having problems of insecurity, such as
occasional theft, robbery, vandalism and juvenile
delinquency; (2) more than 16% stated that they now enjoyed
a secure and better rural environment with harmonious
working relations among community members; (3) 9.8% felt
that they currently need more knowledge and skills about
agricultural techniques as well as equipment and credit
facilities; (4) 7.8% stated that they badly need better
coordination in order to encourage a cooperative spirit
among transmigrants to solve their problems; (5) 6.30% felt
that special attention should be given to rural financial
institutions; (6) 5.4% claimed that they had very limited
access to public facilities such as health services, school,
transportation, drinking water and rural electrification;
and (7) another 1.5% stated that they still had problems
with land ownership status. They also stated that they were
currently suffering from low income due to costly
agricultural inputs and living costs, and unrealistically
low prices for agricultural products. (See Appendix 8-6.2

for more details).
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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 summary outlines non-agricultural

employment of 64% of the responded samples:

1. Fruit trees and yard plantation farmer 23.35%
2. Food kiosk/stall/retailer/grocer 20.00%
3. Agricultural laborer/share cropper 13.40%
4. Construction worker/mason/carpenter etc. 12.35%
5. Buying and selling cattle 7.20%
6. Coconut and cocoa trader 5.50%
7. Part-time worker/seasonal laborer 2,.80%
8. Poultry breeder 2,40%
9. Coconut processor/cracker maker 2.40%
10. Rice mill owner 2.40%
11. Factory worker/mechanics 2.05%
12. Handicraft/furniture maker 2.05%
13. Wood hunter/fisherman 1.36%
14, Goods trader 1.37%
15. Tricycle puller 1.03%
16. Barber/tailor 0.34%

From the above statistics, one can observe that the
majority of respondents had permanent non-agricultural
employment. This is a significant indication that most
settlers are beginning to adapt to their new 1living
environment. At the same time, this statistic also indicates
that agriculture has not provided adequate income for

settlers. (More detail figures in Appendix 8-6.3).
D. Housing and Environment
Another indication of adaptation is the condition

of the housing and living environment of settlers. This does
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not measure the extent of adaptation, but it gives an
indication of whether or not settlers are in the process of
adaptation. Once this process starts, they do more to
improve their houses, gardens, and other facilities related
to their environment and living conditions. In as much as
settlers improve their living condition, they will be less
inclined to move back to their areas of origin.

Regarding housing and living conditions, Table 8-2
provides a general summary. From this table, it is clear
that only about 14% of settlers are currently living in
simple housing, and of them , only about 3.6% are in the
very simple housing category, even though their house-yards
and living environments are properly maintained. In other
words, the majority of settlers are already living in good
housing and well-maintained living conditions. This is clear
evidence that settlers have at least developed a sense of
ownership and a willingness to make sacrifices for improving
their living condition in the resettlement area, if not yet
adapting well. (more detailed figures are presented in
Appendix 8-6.4).

However, the fiqures do not give conclusive
evidence about the adaptation condition. While the
transmigrant still encounters a lot of problems, which
‘indicates that the adaptation process is still progressing,
yet, some respondents stated that they are quite happy with

the present situation.
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Table 8-2 Summary of Housing Conditions

No.

House Type
(from permanent to simple category)

Percent

1)

2)

3)

4)

5)

6)

7)

8)

2)

10)

Permanent house with masonry foundation,
brick walls, plastered floors, tile roofing,
glass decorated window, fully painted and well
maintained house-yard.

Permanent house with brick foundation, brick
plastered floors, brick walls, tile roofing,
plastered floors, fully painted and well
maintained house-yard.

Permanent house with masonry foundation,
corrugated metal roofing, brick plastered
walls fully painted, 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 well
maintained house-yard.

Wooden house, corrugated metal roofing, plank
walls and floors, no foundation and moderately
maintained house-yard.

Semi permanent wooden house, high post,
corrugated metal roofing, glass windows, plank
walls and floor, no foundation, and well
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
maintained house-yard.

Simple wooden house, palm leaf roofing, plank
walls, no foundation, unplastered earth
floors, and moderately maintained house-yard.
Very simple wooden house, palm leaf roofing,
bamboo walls, no foundation, bare soil floors,
and moderately maintained house-yard.

14.85%

11.24%

16.10%

15.67%

11.24%
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Indeed, the degree of adaptation is a private
matter that differs from one individual to another. There
seems to be evidence that in spite of the significant
problems settlers currently have, their overall condition
has given them a better feeling of security and has made
them economically better off compared to their previous
living circumstance in areas of origin. This would give
significant additional support to the hypothesis concerning
the importance of pre-resettlement preparation for
maintaining the settlers commitment and their adaptation to

the resettlement scheme.

8.3.5 RESETTLEMENT PROBLEMS

This section discusses particularly significant
problems that éurrently prevail in irrigation-based
transmigration programs and how these hamper the past and
present development. The settlers were asked to state three
of the most significant problems they had encountered in
their resettlement experience and adaptation. They were also

asked to rank these problems in order of significance.

A. The Most Significant Problems

About 12% did not reply to the questions because of
an inability to express themsélves adequately during the
interview. They insisted on not stating the most important

problems to avoid making irrelevant statements. The
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responses that were obtained are summarized as follows: (1)
28% stated that severe irrigation water shortages as the
most important problem that they still encountered; (2) 18%
mentioned that paddy prices, as well as prices for other
agricultural products, were unrealistically low so that they
could not earn an adequate income from agriculture; (3) 16%
stated that they were currently experiencing insecurity
problems in the form of thefts, robberies, vandalism and
juvenile delinquency; (4) some 8% claimed that their
irrigation infrastructures were currently poorly maintained,
so that irrigation efficiency had gradually declined; (5)
another 8% stated that village cooperative units were not
available or unable to satisfy their needs for agricultural
credits, price stabilization and the provision of
agricultural inputs; (6) around 4% stated that their farms
were currently suffering from poor cropping schedules; (7)
3% stated that the villagers tended to show less and less
cooperative spirit, so that it was difficult to get them to
assist in the collective maintenance of public facilities;
(8) 3% stated that poor ©public transportation often
prevented them from marketing their agricultural products;
and (9) the rest of the problems stated by the respondents
(about 2.0 to 0.5%) were: poor farm level irrigation
facilities and management, poor Water Useré’ Association,
severe pest attacks, no rural electricity, poor tax

arrangements, and severe problems with land development.

323



It is apparent that irrigation and agricultural
problems are by far the most significant, followed 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 problems. Whatever
the resettlement objectives, pre-implementation planning and
preparation should first be vigorously pursued. An
integrated approach is needed, first of all, for planning
and afterward throughoﬁt all stages of design,
implementation and the actual resettlement process;
otherwise, future resettlement programs will eventually end
up with the same problems as are currently experienced (see

Appendix 8-7.1 for more details 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 22% stressed the
problem of village security due to occasional thefts,
robbery, juvenile delinquency and vandalism; (2) about 17%‘
was stated that they were suffering from unrealistically low

crop prices; (3) about 12% claimed that agricultural inputs
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are expensive relative to the price they can get for their
agricultural products; (4) almost 10% contended that
irrigation water shortages were still hampering their
irrigation implementation; (5) some 6% stated that they had
insufficient market facilities near by so that they had to
resort to selling their products at remote markets with
high transportation costs and uncertain prices; (6) three
problems stated by about 5% of respondents were: poor
village cooperative units, low agricultural productivity,
and high living expenses relative to the agricultural source
of income; (7) another two problems stated by 3% of
respondents were: poor irrigation facilities and lack of
agricultural extension services; and (8) the rest of the
second order problems stated by respondents in the range of
3.00 to 0.50% were: poor agricultural schedules, poor social
participation, and severe pest attacks.

From the above figqures, it becomes clear that the
villagers see as the second most significant problems as
village security, followed by price uncertainty, and costly
agricultural inputs and irrigation water shortages. An
explanation of this ranking is that after land productivity
has been achieved, villagers need the assurance of security
and price stability so they can obtain adequate incomes from
their agricultural investments. It is therefore essential
that marketing mechanisms be provided so that farmers can

enjoy a good return for their effort to attain greater

325



productivity. Next, the village environment should be kept
more secure in order to provide a better social climate for
resettlement development. (See Appendix 8-7.2 for more

detailed configuration).

C. The Third Most Significant Problems

Only about 42% of settlers 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 summary of the
remaining respondents’ opinions arranged in descending order
are: (1) about 16% stated that the third most significant
problem is the unrealistically low prices of agricultural
products; (2) about 13% claimed that they were having
problems with poor irrigation services and ineffective
facilities; (3) more than 10% stated that there were no
village cooperative units to help solve the problems of
rural financial hardships; (4) two problems stated by about
8% of respondents were serious problems with village
security and low agricultural productivity; (5) two other
problems mentioned by about 7% of the respondents each were
the lack of market facilities and costly living expenses
relative to the agricultural source of income; (6) about 6%
stated that they were having problems with unsolved land
disputes; (7) prices for paddy and other agricultural

products that are too low were problems stated by about 3%;

326



(8) the rest of the problems as stated by 3.00 to 0.50% of
respondents were poor agricultural schedules, poor social
participation, and poor public services.

These figures indicate that the 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 uncontrolled and
unrealistically low prices for agricultural products. They
then mentioned irrigation problems that were listed first in
the first problem category. Poor village cooperative units,
severe problems with village security and low agricultural
productivity are the third, fourth and fifth most
significant items in this third problem category.

Therefore, from the farmers’ perspective, the
problems of pricé stability, irrigation water management,
village cooperative units, village security and low
agricultural income should 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 8-7.3

for more detailed figures).

8.3.6 OVERALL IMPLICATION OF THE ANALYSIS RESULTS
The results that were obtained from a simple
descriptive analysis 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 with
a number of problems, since satisfaction depends on
expectations. Some problems are aggravated by
disappointment, others are not. Disappointment stems mostly
from the fact that the 1level of support transmigrants
received on arrival was not that anticipated when the
decision to participate was made.

It 1is 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
always done.

A lack of adequate preparation is also apparent in
the selection of prospective transmigrants. High priority
should have been given to participants with similar economic
exXperiences to those occurring in the new settlements., This
was not done previously as is apparent from the diversified
pre-resettlement economic activities reported by
transmigrants in the survey.

The most important problem that hampers

transmigrants in their efforts to make resettlement a
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success is the difficulty in establishing a properly
functioning irrigation system. The problem that ranked next
in importance is price assurance followed by security of
land ownership. All 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 follow-up is of primary importance to obtain greater

commitment by the settlers to the management of the scheme.

8.4 QUANTITATIVE ANALYSIS OF LAND DEVELOPMENT

This section presents a quantitative analysis of
the survey information that was obtained. The purpose is to
identify more preéisely reasons behind the slow achievement

60 This analysis

of land reclamation (land development).l>
concentrates on the impact of non-technical aspects -- such
as farmer’s participation, ethnicity, income distribution,
migration status, and land ownership status. As such, it

deals with the social, economic, and other non-technical

aspects of irrigation based resettlement. In particular, the

60 the term land reclamation is commonly used in Indonesia
to refer to the activity of breaking the previously unused
land into irrigated paddy field. However, the term land
development is used in this thesis to represent the activity
of turning virgin land into new irrigated paddy fields
(sawah).
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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 still
in process of establishing social ties with their new
farming community; (2) the transmigrant, faced with a new
agricultural area, new irrigation practices, and a different
climate, must resort to farming technique in order to adapt;
(3) the establishment of a fully developed irrigated land
enterprise gives the transmigrant and his family permanent

employment.

8.4,1 SOCIO-ECONOMIC PROBLEMS OF LAND DEVELOPMENT

The many socio-economic problems of land
development are reflected in the willingness of farmers to
cultivate their land under conditions of severe technical
constraints, low income, and poor land ownership
administration. The administrative process of obtaining
title 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 still owned by indigenous
people. Hence, transmigrants are often hesitant to undertake
land clearing. They know from past experience that farm
lands could be claimed by local people after it had been
cultivated. The reason why resettlement is usually
implemented prior to the issuance of legal land title is to
enable transmigrants to cultivate land as early as possible
and to avoid the long delay that would be incurred if the
complicated administration 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 1linkages between institutional
management, rural‘community leadership, and the farmer, and
on the other hand to social and economic constraints on
development.

It has been arqued that farmers’ participation in
the development process is determined by their level of
satisfaction with the resettlement process which would
depend then on the adequacy of services received from
government., However, it is difficult to reliably measure
farmers’ satisfaction. Moreover, satisfaction may be related
to income level and to the feeling of being finanéially
secure. It is certainly positively affected by the degree of

adaptation achieved. In other words, satisfaction is a
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result as well as a contributing factor to successful

adaptation.

8.4.3 DEVELOPMENT OF THE MODEL FOR MULTIVARIATE ANALYSIS
A. Research Hypotheses

As outlined in Chapter II, the research hypotheses
were developed by taking into account both the documented
experience with transmigration and the theoretical
explanations obtained from existing literature. There is a
good reason to believe that progress in land development
depends strongly on the farmers’ income, skills, experience
in agriculture prior to resettlement, and on their
motivation to participate in transmigration. This propensity

is articulated in the following hypotheses:

© The ability of the farmer to perform the initial land
development is dependent upon the level of farm income: the
higher the income of the farmer, the greater the percentage
of land development,

0 The status of land ownership is related to land
development performance. The more uncertain the land status
the more reluctant the farmers will be to perform the
initial land development.

o There 1is also a relationship between land development
progress and the type of transmigration program attached to

the resettlement implementation in the newly established
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irrigated lands. Other factors that influence the
development are the place of origin of the transmigrant, the
geographic location of irrigation project and adequacy of
irrigation water at the site since these are related to the
ability and the willingness of the farmer to perform land

development.

B. Data and Method of Analysis

Chapter~V described how the primary data for this
analysis were obtained by field surveys in the study areas.
It was also explained the sample size was set at a total of
253 households (rumah tangga). Stratified random sampling
was used with proportional allocation according to
population size of the strata. Thus, 121 sample households
were selected using simple random sampling procedure from
the Way Rarem Irrigation Project and 132 sample households
in the Luwu Irrigation Project, or 253 households in total.
These households will provide the income profile, the
progress of land development, the transmigration status, the
area of transmigrant origin, and the legal land ownership
status.

Regression analysis was used to test the above
hypotheses. Net farm income is measured in Rupiah per
household per year; progress of land reclamation is measured
in the cumulative percentage of each farm family’s

achievement. Land status -- the progress of obtaining
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individual land title from the Agrarian Agency -- is
measured by the percentage of administrative and legal
procedure currently completed for each individual ownership
concerned,

Past experiences 1in agricultural practice shows
that transmigrant farmers who originate from West Java,
Central Java and East Java generally have agricultural
experience prior to resettlement and are highly skilled in
low-land paddy farming practices, while settlers from other
provinces are less skilled. Therefore, a high percentage of
land development is expected from these categories of
transmigration settlers, followed by the transmigrant
farmers who originated from Bali and Nusa Tenggara Barat
(NTB). The indigenous settlers, on the other hand, are
considered to be the least skillful in agricultural
practices compared to the other categories. Some of them are
accustomed to farming as "shifting cultivators", and others
were not previously engadged in irrigated farming at all.!>61

It was also identified that the transmigrants’
status is an indicator of settlers’ motivation to undertake
farming practices. A high percentage of land development is

expected from spontaneous transmigrant settlers since these

61, 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 usually abandoned after several crops, which
often brings about serious erosion and land deterioration.
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are highly motivated individuals who have migrated on a
voluntary basis from different parts of the country. Next
follows the general transmigrant, after that other
transmigrant categories.

Geographic characteristic of irrigation, which is a
dichotomous variable, is also expected to make significant
difference in the effect of land development progress. A
high percentage of development is expected from irrigated
areas in the Luwu region, which is characterized by higher
rainfall intensity and is 1located on a low-land plain
adjacent to the coast. Another dichotomous variable is
irrigation adequacy at the site. This variable is also
expected to produce different characteristics. A high
percentage of land development is expected from farm land
which has sufficient water available at the field on demand.

In order to consider these issues, the variables
are included in the regression analysis as four dummy
variables. In accordance with the general procedure of
multivariate analysis, a dummy variable is created to
represent a nominal variable (see Blalock, Jr,
1975:498-460). The corresponding variable is referred to as
dummy variable since simple scores of [1] and [0] have been
arbitrarily assigned, and they are treated as interval
variables in the regression procedure. In the case of dummy
variables, one category of the variable should be excluded,

because if all dummies that are constructed from a given
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variable are included, it is likely that the equation will
become unsolvable. This is because the [nth] dummy variable
is entirely determined by the first [n-1] dummies entered
into the equation (see Halli, 1988:10). The excluded
category, however, will automatically 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 Bali and
NTB, and (5) from other places in Indonesia. The Central
Java category is excluded from the equation as the reference
category.

Transmigfation status consists of five categories:
(1) colonization transmigrant; (2) general transmigrant; (3)
local transmigrant; (4) spontaneous transmigrant; and (5)
other categories. The general transmigrant category is

treated as the reference category.
B. Result of Analysis and Discussions

The results of analysis are presented in the

following table:
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Table 8-3. Regression analysis of 1land development with
related variables from the Way Rarem and the Luwu

Irrigation Projects

From the above table, 56% 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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factor affecting the progress of land development as
indicated by the insignificant coefficient at 0.87 and beta
at -0.008. This result does not support the assumption with
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 transmigration status variables are
insignificant in the context of their causal relationship
with the progress of land development, as indicated by the
level of significance. In 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
dummy variables, that are, origin from West Ja#a, Central
Java, East Java, Bali and Lombok, and origin from from other
places, result in insignificant coefficients.

The level of significance of irrigation variable
indicated that an irrigation scheme, whether it is located
in the low-land plain of Luwu region, South Sulawesi
Province or located in the high land plain in Lampung
Province, do not differ in their progresé of land
development as indicated by the insignificant coefficient.

However, 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 1land development, as
indicated by the level of significance at 0.027 and beta at
0.101. This result, indicates that adequacy of irrigation
water at the site has a significant impact on the level of
land development progress. In other words, land development
progress differs in terms of irrigation water adequacy at
the farm block.

The most striking feature in this analysis is the
fact that the land ownership status in terms of assurance of
legal titles turns out to be the most significant factor
affecting the level of farmers’ participation in the 1land
development process. This indication is explained by the
level of significance at 0.00 with beta coefficient of 0.74.
Both imply high significance and a very strong relationship.
An explanation for this result lies within the
socio-psychological 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 supported by Cernea
(1988) who stated that the resettlement program, by its
nature, is always extraordinarily disruptive and painful
economically and culturally (Cernea, 1988:7). Therefore,
migrants might only feel secure enough if they have a legal
ownership of land. It 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:

...... "owing to the fact that in reality it 1is not
always easy to keep a sizable of more than one hectare
of land in cultivation, and the fact that the high
production costs and low marketing of surplus crops, in
most instance, the farmers should pay additional effort
to finding outside work to provide cash income." .....
(Daroesman, 1981:86).

It is therefore quite obvious that the newly
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 1legal 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-consuming and involves very
complicated procedures. Each land holding must be carefully
surveyed, inventorized and clearly marked, physically,
administratively, traditionally and legally.

The distribution of land is conducted after the
transmigrant arrives at the site., However, due to a number
of considerations, land allocation is mostly done prior to
issuing legal land ownership certificates. The most common

reason for this delay is the underlying difficulties 1in
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conducting simultaneous cadasteral surveys for such a large
number of individual holdings. A second reason, based upon
past experience, is the policy of giving land ownership
certificates to transmigrants 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 cycle, transistor radio, television set
and other such electronic appliances. There are several
documented cases where transmigrants sold their land 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 impact of the slow
administrational process is that transmigrant farmers may
feel they have no assurance of land ownership. Moreover,
experience has indicated that land without legal ownership
certificates is very susceptible to <claim by local
speculators after the land had been fully developed. Though
the physical boundaries of land can be identified by
existing cultivation, without a 1legal land ownership
certificate, the speculator may claim ownership by imposing
the traditional boundary through the pro?ision of
traditional law. Such claim will bring about a feeling of

uncertainty for transmigrants. Moreover, the process of
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arbitration is time-consuming and fairly complicated. As a
result, transmigrant farmers often maintains a
"wait-and-see" attitude, which leads to apathy 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 1is some
uncertainty to their land status.

Under such complicated circumstances, the
government bureaucratic machinery should always maintain
consistent, effective, efficient and honest working
conditions, especially by simplifying the process of land
status assignment, Otherwise, farmers may not wish to

participate voluntarily.

8.4.4 OVERALL IMPLICATION OF THE MULTIVARIATE ANALYSIS

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 land title undertaken by
the Cadasteral Agency. 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 1land ownership status
contributes to a farmer’s willingness to accelerate the land
development progress, If, transmigrant farmers adopt a
"wait—-and-see" 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 with 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 with 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 with 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 circumstances in order to
be able to improve future transmigration programs in
Indonesia. In addition, transmigration settlement programs
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
land administration expedites deregulation measures to
simplify the assignment of individual land titles. Above
all, the government bureaucratic machinery should always
maintain consistent, effective, efficient and earnest
working conditions, especially by simplifying the process of
land status assigﬁment. Otherwise, the transmigration farmer
may not wish 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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CHAPTER NINE

CONCLUSIONS AND RECOMMENDATIONS

The irrigation-based transmigration program in
Indonesia is one of several human resettlement endeavors
undertaken in the interest of improving the distribution of
human 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 population
density, thereby contributing at the same time to large
scale development of the islands that until now have lagged
behind in development.

Previous experience, however, indicates that the
transmigration pfocess has met with varying levels of
success and that the development of the new agricultural
areas often falls short of the expectations. Indeed, the
process of converting dry land to irrigated paddy fields
often seems to get stuck before the original target is
reached. Some of the reasons for this are purely budget
related. There are, however, also other reasons both
technical and non-technical, that can explain the often
disappointing rate of the development.

Successful 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 problems in the engineering component can
be shown to have serious adverse economic and vsocial
consequences for the development while social and economic
problems have repercussions on the technical implementation.
Measures aimed at solving existing problems and improving
conditions thus have technical, economic, and social
dimensions. This means that each of the three disciplines:
economics, sociology and engineering are involved in the
identification of and the solution for the problems. The
integration of these disciplines is the basis of this study.
The research methodology of the present study employs an
inter-disciplinary approach, blending several interconnected
study analyses in each of the three disciplines.

The interdisciplinary approach led to the following
general conclusiohs.

The most important conclusion is that current
standard design procedure for water supply and distribution
systems, as well as operation and maintenance, that is
characteristic of newly developed irrigation schemes, will
result jjl a development pattern that tends to achieve on
average only about 80% of the total development target
within 25 years. Calculated estimates range from 85% to a
more common 60%. The basic reason for this is technical: the
newly broken land requires up to five times the normal
amount of irrigation water so that the distribution system

that is designed for normal conditions is greatly inadequate
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in the critical early years of the project, Social and
economic factors, however, also play an important role.

The initial water shortage is seriously aggravated
by low irrigation distribution efficiency. This efficiency
depends very much on the effectiveness of farmers in
managing and operating the system, which deteriorates
rapidly when canals and structures are not properly
maintained. But the capacities of farmers to participate in
operation and maintenance depends very much on their
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 development. A minor change in the
magnitude of irrigation efficiency will have a substantial
effect on the time'it takes for the development to reach its
target. A low level of irrigation efficiency may mean that
the target will never be reached.

The farmer’s ability to undertake land development
is also a key factor in the rate at which the target is
approached. The sensitivity analysis, however, showed that
it is not as critical as irrigation efficiency. The
conclusion is that with present design standards, high
initial water demand may prevent the development from
reaching its target for a 1long time. The time can be
shortened substantially by a heightened irrigation

distribution efficiency and, to a lesser degree, by higher
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participation of farmers in both land development and
operation and maintenance.

To find a technical solution to this problem a
modification of current design practice was investigated.
Increasing the distribution capacity to meet the full
initial demand, called simultaneous irrigation
implementation, as a means of accelerating new land
development, is technically possible but highly unrealistic.
This is not only because of water constraints, but also
because of the large canal dimensions needed. This is very
costly and the canals would subsequently be too large to
cope with sedimentation problems under stabilized water
demand conditions,

Another way of dealing with the problem is by means
of step-by-step dévelopment which means that the development
is gradually stepped up. This requires a larger canal
capacity than for present design conditions but not as large
as for the simultaneous development. The implementation time
is longer. The more the area is divided into units that are
added stepwise, the smaller the required capacity, but the
longer the implementation time. An analysis clearly
demonstrates that the step-by-step concept increases the
rate of development in the first 10 years of irrigation
compared to the conventional approach. After 25 years,
however, the trends became similar. Detailed optimization

procedures are needed to determine the optimum dimensions of
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the distribution system while maximizing net productivity.
This matter is beyond the scope of the present study, it
will need to be considered in future research. The point is
crucial for the design as well as the implementation of the
project and has serious economic and social ramifications.

Since success of the transmigration project depends
crucially on farmers’s participation in tertiary (farm)
level operation and maintenance, the reasons for less than
full cooperation have been examined.

It has been observed in this connection that the
present policy of free water leads to an attitude of
dependency on the government and a lack of interest in
efficient water management on the part of farmers. To
rectify this, the government is considering imposing a water
user fee which should, if possible, pay for the operation
and maintenance of the system and promote a more effective
use of the available water. A cost analysis was undertaken
to determine the '"value" of irrigation water which could be
charged to farmers.

The study concluded that transmigrant farmers in
the study areas are unable to pay user fees that would
provide total capital cost recovery. The analysis also
concluded that it is possible to hold transmigrant farmers
responsible for the recovery of operation and maintenance
costs of irrigation facilities; however, farmers with very

small land holdings should not be obligated to pay any water
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charge at all. The imposition of water user fees, however,
should be undertaken only in conjunction with a converted
effort at increasing productivity in transmigration areas.

The ability of farmers to pay user fees for water
as well as their general ability to participate in land
development and operation and maintenance of the system
depends on their economic position and this is closely
related to the size of their land holding.

The study clearly shows that the current 2.0 ha
land allocation is inadequate. Since 0.25 ha is needed for
the house yard, and 0.75 ha is upland area, only 1.0 ha is
available for irrigated farming, The income from this land
is barely enough to cover expenses and leaves no room for
improvements. Disregarding the impact of ''fragmentation' on
land ownership inAthe long run, the analysis suggests that
the allocation of irrigated land should be larger than 2.0
ha. Land for house yard and upland area should be added to
this. The exact figure, however, should 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. It is also very much
dependent on their adaptation to the new way of life. The
degree in which adaptation is achieved can be measured in a
number of ways.

The majority of respondents (97%) indicated that

they actively participated in social events, in mutual aid,
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and other activities required by the community. Eighty
percent were active participants and 17% only participated
occasionally. Only about 3% of the settlers were not
participating in social activities in the rural communities
for one reason or another.

Ninety three percent of settlers considered the
-present resettlement area to be their new home and an
improvement over their previous living conditions. About 3%
of respondents were not better off, and only 1% stated they
were unhappy with their present conditions. About 85% stated
that they were satisfied, and about 14% were satisfied with
reservations., The degree of the settlers’ adaptation can
also be seen from the present conditions of their houses and
living environment. About 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. About 24%
live in very simple housing, 37% in moderately simple
housing, 32% in moderate housing, and the other 7% in
permanent brick housing.

It should be noted, however, that this degree of
adaptation was attained after a good many Yyears. In the
crucial first years there were many frustrations.

Lack of adequate preparation at the site was the
cause of major problems experienced by respondents. About

75% stated that facilities were not completed on-arrival. On
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average, land allocation was about 64% completed, housing
was 58% completed, land clearing 62% completed. In most
cases it took a long time before irrigation facilities were
available. About 56% of the respondents state that they
found' the resettlement preparation worse than they
anticipated. The other 44% stated that they found the
resettlement conditions better than they had anticipated.
Due to the fact that irrigation implementation
requires a long time relative to the time required for human
mobilization, more often than not, transmigration settlers
spend years waiting before they are able to apply
irrigation water to their agricultural lands. These
conflicting circumstances force the settlers to resort to
dry farming prior to irrigation services. Therefore,
settlers have to seek other means of employment prior to
their full adaptation to irrigated agricultural practices.
An important expectation of the transmigrants was
the security of being able to farm their own land.
Therefore, they need assurance about land 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 to test
a number of hypotheses regarding the relationship between
the progress of land development and a set of specific
factors, namely, household income, 1land ownership status,

migration status, geographic location and the adequacy of
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irrigation water at the field.

A regression analysis indicate that the status of
the transmigrant, general, local, spontaneous, and other
does not have a statistically significant relationship with
the 1land development progress. Similarly, the region of
origin of transmigrants turned out to be insignificant in
explaining the progress of land development. However, the
adequacy of irrigation facilities in the field is a
significant variable in this respect.

The most striking feature of the mnultivariate
analysis is that land ownership status is a most significant
factor determining the 1level of participating in land
development. The analysis thus strongly supports the
research hypothesis that there is a causal relationship
between the status of land ownership and the willingness of
farmers to undertake land development. However, there is no
evidence in the analysis to support the hypothesis that
income 1levels of farmers contribute to progress in land
development. The effect of geographic location also turned
out to be statistically insignificant. The research
hypothesis that irrigation adequacy at the site is causally
related with the progress of land development is supported
by the analysis.

There is an urgent need for future research to
consider the implications of the existing practices and

knowledge pertaining to irrigation based transmigration
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program. This is particularly in relation with the size of
land allocation, method of implementation in relation with
irrigation condition for the newly developed agricultural
lands. It is 1is also important to find the solution of
design implication of irrigation scheme with respect to the
excessive water requirement in the early stage of irrigation
development.

In conclusion, however, any 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 well the

availability of data. A number of questions remains
uncovered about the settlers adaptation 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 newly
established irrigation schemes should be included both in
the technical design and in the implementation of a
resettlement program. Opportunity for temporary employment

must be provided during the initial resettlement phase
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because newly broken irrigated 1land requires time to
stabilize and to become fully productive. Maintaining a high
level of irrigation distribution efficiency is highly
important for successful irrigation implementation. This can
only be achieved only with proper operation and maintenance
procedures which are dependent on community participation,
personnel capability and crop productivity.

It is also essential for farmers to realize that
irrigation water provided by the government is not a free
commodity. The beneficiaries should, in return, be required
to actively  ©participate in maintaining stable and
sustainable irrigation water distribution.

While economic justification for providing
irrigation water calls for the recovery of capital costs of
investments at the earliest possible time, this objective
cannot be realized because irrigated farms cannot support
the additional cost., Water charges may be desirable but any
attempts to impose them should wait until the resettlement
phase has reached a stable condition; otherwise, the
self-sustainable stage of resettlement will never become a
reality.

(2) Better pre-resettlement preparation is needed,
firstly, to make prospective participants better aware of
what to expect, secondly, to help them adapt to their new
environment and responsibilities, and thirdly, to improve

his future ability to pay for operation and maintenance of
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the project so as to obtain a sustainable irrigated
agricultural operation.

(3) Proper land allocation in terms of quality,
size, distance to dwellings and ownership status is also
very important. Marginalization of land by providing minimum
and often inadequate holdings should be avoided. In
addition, the impact of land fragmentation over time must
also be taken into consideration. Overall, it is important
to include in the planning stages all social, cultural,
demographic, technical, and environmental aspects, through
an interdisciplinary approach. The selection process should
also apply criteria that are more conducive to success in
agricultural practice and adaptation such as previous
farming experience, education, motivation, and willingness
to participate, té work hard and to support the program.

(4) It 1is essential to increase agricultural
productivity by improving farming techniques, operation and
maintenance of irrigation infrastructures, cropping
patterns, rural institutions and a reliably integrated
working coordination, post harvest crop maintenance, price
stability and a sustainable means of agricultural practice.
All this requires not only better preparation prior to
resettlement but also follow-up extension programs.

(5) Short comings of irrigation system provided are
the 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 agricultural products through a suitable
market system; this is then followed by agricultural
productivity which tend to be low in the initial stages, a
secure village environment, better rural financial
institutions and better working cooperation at the farm
level. These factors have often been overlooked by planners,
implementing agencies and policy makers, but must be taken
into account in any resettlement program in the future.

Current experience in irrigation development
indicates that there must be a command area large enough to
economically serve the irrigation requirements and still
small enough to be managed efficiently. The question then is
"to what extent is the single irrigation command area
determined in order that it can be managed effectively?" The
answver to this quéstion is also open to future research as
it is beyond the scope of the present study.

Although the transmigration program has met with
success in terms of total numbers relocated and total
increase in agricultural production, it remains a rural
development initiative that is questionable in terms of its
cost-effectiveness. It requires heavy capital investment, in
the form of the new irrigation projects that are needed to
make new settlements operational. There is also considerable
evidence that the settlers do not always accept or adapt to
their new environment and agricultural practice as readily

as planners anticipate, or as politicians promise.

357



Among 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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APPENDIX 5-1

SUMMARY OF CONSIDERATIONS FOR THE SELECTION OF STUDY AREAS FOR FIELD SURVEY

"
1
1

Ho.

ITEHS TO BE
COHSIDERED

SOHE SALIENT FEATURES OF THE ARERS FOR COHPARATIVE COHSIDERATION

HAY RAREH IRRIGATION PROJECT

LUHU IRRIGATIOH PROJECT

GEMERAL FERATURES OF OTHER SCHEHES

GEOGRAPHIC LOCATION

~-Located in Lanpung Province, south-
thern Sunatera, uith an average con
dition represents the uestern part
of Indonesia

~Ea=ily sccessible fron Java Island

~Located in the Province where the
transnigration resettlenent uas
initially inplenented Cin 1905 as
the birth place of transmigration
resettlenent, but currently closed
for nen population resettlenentd

-Located in the center-east of Sula-
Wesi, with an average condition
represents the easteren part of
Indonesia.

~Renote, not easily accessible.

~Located in the province where old
and neu populetion resettlenent are
currently resided. The first resett
lenent mas in 1930°s and this area
is =still opened for the new popula—
tion resettlenent.
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~0ther schenes are scatiered over
the country with distinct charec-
teristics for each particular
location.

~Except sane areas in Horth Sunstera
Host schenes are relatively new,
having diversified resetilenent
Hethiods such as: suanp, rainfed,
other non irrigation resettlenent
schenes.

TRAHSHIGRATIOH PATTERH
AHD CURRENT POPULATIOH
DISTRIBUTION .

~The majority of populstion are
transnigrant fron Java, Bali, Low-
bok and other islands. Sone parts
are resided by local inhsbitants.

~The resettlenent uas inplenented
as small land holding farner wWith
irrigation based-agriculture in
1960s. CHowewver, Irrigation shene
nas only constructed in 1980s.0

~The average resettlenent condition
are still under the “stabilization
phase'.

~Populatin density at about 200 cap.
per kn2.

~The najority of population cane
fron Java, but sone care fron
different parts of the country. So-
He parts are recided by locsl inha-
bitants in separate schenes.

-Sone resettlenent were conducted in
1930s, but the nen population re-
settlenents are still continuing.

~The old resettlers sre nod under
the the “self-generating condition
whila the new reseitlers varied,
ranging betueen “surwvival’, “stsbi-
lization" asnd “developnent® phase
condition.

—Popul ation density sbout 100 cepita
per kn2.

~Other scheres nostly represent
different pattern of population
with different phase of resettle-
Hent conditions. CFor the purpose
of case study, there arw very view
schenes that could be taken to rep-
resent irrigation-based transnigra-
tion progran.l

~Population density on the average
ranging betueen 10-300 cap/kn2.
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~Cul tivable Conranded Rrea (CCAY =
22,000 ha. (A single shene irri-
gation project).

~Irrigation developnent phase is
=till on-going. C(About BOXZ develo-
ped). Sone parts are still at the
at the preparatory stage, othars
are under developrent stage.

~So0il and clinstic conditions for
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~Cultivable Comnanded Area (CCAD
between 5,000 ha to 15,000 ha for
wach irrigastion schene.

~The ares consisted of sone indepen—
dent irrigation schene, sone are
old established, others are still
under construction.

~Snil and clidatic conditions for

-The averaje size of technical irri-
gation schene, ranges between 5,000
hectare to abowe 30,000 hs.

~ Sone are established, others are

on going, and vast aress are still
planned for the future irrigation
based resettlenent progran.
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agricultural purposes, represent
the uestern parts of Indonesia.

~Though the arsa is =still under
the developnent stage, there are
nany developed irrigation schenes
near by. (Successful resettlementd

~Located baetween SO0 to 150n above
Hean sea level.

~Planted with lonw~land paddy

agricultural purposes, represent
Host of the eastern parts of Indo-
nesia.

~Different level of develophent sta-
ges of irrigstien are asvailable for
study purpeses.

-Located betueen 5 to 30n sbove
Hesn sea level.

~Planted with low-land paddy

I

-~ Hot nany schenes are availsble
to satisfy the najor aspects of
study puposes.

-Ranging bertween 1 to 200 neters
above sea level.

~Planted with lou-land paddy

POPULATION HOBILITY

-Hoderately nobile

~ Sone are travelling occasionally
to their place of origin and other
places.

~Lon nobility
~Hardly possible to travel

~There is an indicstion that sone
econorically successful resettlers
returned pernanently to their hone
land.

~Varies C(Hostly low nobilityd

—-Depending uport nany aspects, trans-
portation facilities, econonic
adsptation/condition and degrae of
satisfaction to settle in the ares

ADAPTATION HWITH LOCAL
EHVIROHHEHY AHD COHDI-~
TION

~The najority are seeningly adaptive
to the local conditions.

~The number that are permnanently re~
turning hone, relatively snall.

~They keep practicing the old tra-
dition and less adjustrent with the
local condition.

~Sone friction with local people are
occured.

-Hany of then are fairly successful
with new life in the area.

~They keep practicing the old tra-
dition, but slonly adjusting and
adapting the local condition.

~Hinor friction with local people.
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~The degree of adaptations are va-
ried, depending upon nany aspects,
local tradition, renoteness of the
area, attitude of local people, re-
settlenent nethods, etc.
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IRRIGATION ADMINSTRATION AND POPULATION DISTRIBUTION OF
THE WAY RAREM IRRIGATION PROJECT

APPENDIX  5-2A
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H>-FROFA I AND 11,
VIE HNY FOREH SIBOHUKTI : <1> PROFAU PRIBNRY cnHnl. AREN gr4d 20 1108 HITH Al AREN OF D22
IRRLUNATINN SECOHDARY CANHNL BURI 1oUNA 278 7 J62 AND 137 1IN RESIECT -
FROJECT €1, 942 HAL <3,096 §IN> SECOHDARY CHHNL BANHOUM SARLI . 238 4 287 TVELY HERE EXCLUDEUD
<HORTYH LAHPUNHIR SECONDARY CnhnL SIUDHUVTI 1. are 15 1102 IH THE ANALYZIS AS
IRR[ﬁHTXON SECOHDARY Cnlinl. bU RESTU 360 11 AST HEPE CONSIDERED T
SECIIOND SECOHDNRY CNHAL arPnu I. » ] o] NUr LAYERS. <HOT
SECOHDNARY CAHAL FROPNU 11. M> o ] THE ORDIHARY TRANS-
<22,233 o HIQRNNT SETTLERS)
SUD TornL 2627 57 3326
<2> BUHLI RESTWU SECTHDARY CAHNL SIDOMUKTI II. 269 9 4893
SECONDARY CANAL SIDONUKII I! 1A 166 3 207
<2,315 tIn> SECMIDARY CANL DUHI RAHA 142 3 175
SECQHDNRY CAlNL sunl REQlU lS Hn 696 16 284
SECOHDARY cAlAL BUHI RESTU Q22 25 1177
SuUs tornt 2315 55 2332
mirn KAarYn <1> PANEHRHONH PRIHARY catinl, NREN 1250 17 1571
SECOHDARY Cntinl. PANEHNHIONH 258 29 1226
5,738 HA] <2,v91 1> SECOHDARY CAHAL FURHNDAOI 182 2 232
SECCHDARY CNAHAL RNHOUHSARI 2 246 S 216
SECOHDARY CnHNL HEQERI BATA 1€5 2 103
' SUB TOrnL 2731 55 534
<2> PURBA SNAKTI PRIHNRY TAHAL. AREN 620 12 7o
SECOHDNRY CAlAL HAKARTY 232 4 291
€2, 947 > SECOHOARY CcnHAl URBnSﬂhll -6 RI. 190 -} 25%
SECOHDARY ¢ntNL Dnvn SAKII 19 6 531
SECOHDARY CAHAL DNY'A SAKTI XI-KI 22 © 411
SECOHDARY CARNL PURBNSARTI 264 28 1216
SECCHDNRY CAHNL TATAKARYA 18> p] 249
sSUD ToTNL 2347 59 T2
HNROO HULYO <1> bava HURNI PRIHARY CAlNnl. NREN 173 3 229
SECOHDARY CAtlinl. 0AY'A HURHI 228 b-] 279
£5,663 HN1 €2,753 HM SECOHDARY €nHNL HARCO HLILYO 616 10 g22
SECQUDARY CANHALL COHDRA KKENCANHN 703 20 903
SECOHDARY CRNAL NﬂROO HHLVO &N 120 4 145
SECOHDARY CAHAL RO HULYO S5-Kn 260 7 ped-1-3
SECQHDNARY CcnhnL MnRDO HULYO 3-Kn el 13 545
SECOHDARY CcAHNL HNROOD MHULYO 8-KI 169 3 229
suB TOTAL 2753 66 J4687
<2> HULYQ nSrIL SECOHDNRY CAMAlL. HNAROO HULY'O 1083 21 71
SECOHDNRY CANAL HARCO HULYO 10-KI 203 6 da4
<2,910 N> SECOHDNRY CAHAL HULYNA NSRRI KA-1 798 12 1045
SECOHDNRY CNHAL HULYA NZRI KAR-2 293 4 385
. SECOHDARY CcAKNL HULYA ASRI KN-2 A7 s 571
sup TornL 2310 50 J686
FULUHG KEHCANAR <1> CANHDRA MKEHCANNT PRIHARY CANAL NREN 415 10 521
SECONDNARY Cntinl £, HEHCAHN KI-2 187w 3 2410
£5,960 HAJ €2,977 HA> SECOHDNRY CcnHAL PL2. KEHCAHN KI-1 166 2 208
SECOHDNRY CAHNL HULYA KEHCANHN e-KI Jes ] 492
SECONDARY CNHnl FULULNG KEHCANA KN, 316 s J97
SECOHDNRY CcAlnL HULYA KEHCANA 1508 27 1314
SuUp 1OTAL 2ITT 2769 {
<2>. RARTA RANUNARJIN SECOHDARY CAlint. KARTN SARIK #1328 549 1
SECOHDARY CotAl. KNRTN RNHARDIN 2-KA a2 492 I
€2,913 n> SECOHDNRY COoHNl. BARIN ROHORD.IN o006 23 1132 |
SECQHDARY CNHNL Knautontt RATL 1260 23 1516 :
sUB TOTAL 231> 62 3589 :
________________ ———— - ——— e | = - }
OGRAND ToTAL 2222) A6 1 28155 =

0 0 e P e 85 O D M 0 e 0 9 B € 045 P e e 0 B R 6 S e 0 0 O G B B 5 L O 0 P G B 1 0 0k Ot O e o o S0 4 S B S 0 0 O 20 8V 9 0 0 P O e e 9
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APPENDIX  5-2B

IRRIGATION ADMINSTRATION AND POPULATION DISTRIBUTION OF
THE LUWU IRRIGATION PROJECT

e o oy 303 - 0 20 0 s -

T 5 3 5 N T a0 N DS A O 68

1 ! : o ! ! :
SECTION H BRANHCH !  IHDEPEHDEHT XIRRIGATIOH AREA ¢ SuUB BRAHCH JHUNBER OF! IRRIGATINOH NRER !} POPULATION H
IRRIGATION H IRRIGATION H H IRRIGATION { TERTINRY! ! :
ADHIHYSTYRATION | ADHIHISTRATION ¢ CPHY'SICAL BLOCK> t  NREN { ADHIHISTRATIOHN ¢ BLOCK ¢ CHA>  1SUB-TATALY  FARHER | SUB-TOTALY
! ! : tocHR> NS S YOCHAY 1 CFARNILY> S CFANILYS S,
t- [ : ! : : ! : ! ! -t
! ! : : : : ! : : : 1
! 1 : : H ! ! : ! 1 S
{ SOUTH LuHy ! BAJD ! D.I. BAJO H 2637 | BAJD H 24 | 2637 | 2637 | 1135 { 1435 |
t <13,580 HAd H H i ! H H i H ¢ HE
: H t D.I. KouBn H 350 | LARDHPOHS ' 12 3 36 | 36 | TS5 8 O L
: ! ! D.I. HARARA ! 270 § ! ! 1 ! 1 ¢
: 1 ! D.I. LARNHDUR ! 376 ! ! ! 1 : !
: 1 1 : ! 1 ! : 1 ! :
H { PADNHG SAPPA | D.I. PRODAHG SAFPA H 54191 | PADANG SAPPA 1 1 16 | 1072 | H 923 | H
H { ! ' { PADRHG saPrPR 2 L 13 1 1132 1 H 62 | H
H H ! H t PADAHG SAPPA 3 19 | 1546 ¢ H 1059 | H
H ; : H { PADANG SAPPA 4 |} 34 1 2791 | 6491 | 10?3 | 3927
: ! ! : ! ! : 1 !
H { POHPENGHH t D.I. LARASE KIRI H “1-4?3 | POHPEHGAH 1 H e i a1s ¢ H 732 ¢ H
! t : ! ! POHPENGAH 2 ! 19 3 1090 1 : 1126 | !
: ! | : { POHPENGAN 3 ! 11} 1097 1§ ! 1235 ! :
4 ! i H { POHPEHGAH 4 H 8 | Qo1 ¢ H a3? ¢ H
t ! ! ! { POHPENGAH S H 9t 472 ! i 398 | :
! ! ! ! ! POMPEHGNH 6 ! 8 | 99 | 4473 3 207 } 4535 |
! 1 : 1 ! ! ! o ! : !
H i { D.I. HAKAUA H 860 { HAKAHA i 111 aso | 880 | 612 1 612
H ! ! t ! t s t ! 1 !
! 1 LANASI KAHAN ! D.I. LAHASI KAHAN ! 1467 | LAAASI KAHAH : 17 3 1407 ! 1487 ! an2 |} :
H ! ! D.XI. PADAHG ALIPAH | 800 ! PADAHG ALIPAH ! vl ajo | 800 | 525 | 1507
: : : : : : ! ! 1 1 :
H ! T D.I. YABNHG i 2¢3 { TAHAN TORAJA H 6 1 816 | a16 | 6795 | 675 |
: ! 1 D.I. HOHOHGAN : 107 : 3! : : :
! : ! D.I. TO'HRE : 231 |} : s 1 ! : :
H H | D.I. T.SUHULLUK : vS i H S H ! H
: 1 t D.I. UAE DALLE ! 50 | : 1 : : : :
! ! ! 1 : 1 { ! 1 ! !
i HORTH LUKy { DOHE~BQHE { D.I. BOHE-BOHE KAHAH! 1300 { BOHE-BOHE KANAH | 17 ! 1300 |} i 621 } H
1<20,719 HA> i i D.I. BOHE-BOHE KIRI } 1454 { BOHE-BOHE RIRI | 18 ! 1454 } i TO03 1| :
3 : : D.I. KAHJIRO H 16811 §| KAHJIIRO H 20 | 1011 ¢ 4565 | 948 | 2275
: ! : : ! : 1 ! ! :
1 { Hotu { D.X. KALARENA KAHAH ¢ 2265 1 BAHDOR H 10 4 1200 | ! 736 | H
! 1 1 : ! RANTETIKU 1 8 ! 1065 | 2265 1 679 | 1475
! ! ! : ! : : : : 1 1
t i KALAENA KANAN 1 D.I. KALAEHA KAHAN | 10127 | KEALAEHA KRNAH A ! 10 ¢ 1906 3 ! 7?5 4 }
3 ! ! ! ! KALAEHA KAHAH B1! 91 1547 ! €01 ! :
: ! ! roraL 12.392 HA> ! HALAEHA KANAH B2! 8 i 1805 | i 8§59 ¢ :
: ! ! ! ! KALAEHMA KANAN € ! 12 ¢ 1564 | i 659 | t
1 ! ! : ! KALAENA KAHAH D ! 9t 1254 | ! 72 ! !
H H ! H 1 KALAEHA KANAH E vl 639 § ! 437 3 H
4 ! ! H ! KALAENR KANAH F | 19 ¢ 1453 | 10127 | 1289 1| 5452 |
i 1 1 : | : ! ! ! 1 !
N ! 1 : : : : ! 1 ! :
H 1 RALAEHA RIRI i 0.I. KRLAEHA KIRIX H 3762 | KALAEHA KIRI 1 ! 10 | 1254 ¢ i 630 | H
i 1 1 ! ! KALNEMA KIRI 2 ! 111 1350 ! ! 74} !
: ! | : ! KALREHMA KIRI 3 1 12 1 1158 |} 3762 | 513 ! 1887
! ! ! : 1 ! : 1 ! ! :
: ! 1 ! ! : ! 1 : : :
P e e e e e e e o e e ot e e ;
! ! : : ! 3 ! : :
! GRRND TOTAL i 29299 ! ; 404 {39293 ! 39233 | 24525 } 24525 !
: : : 1 t 1 : ! !
! : : : ! 1 ! t :

TP T 00 0 ¢ w8 4 O 73 20 O 10 o S T 00 M B Y T 0 g B A T 3 O e e 0 S O 5 6 1 0 B0 A 0 A et 0 T £ TR A 5 0 N Y T O O 0 0 g 0 et 00 T 19 008 00 60 7 B D 0 0 DR 0 0 08 00 13 O D

SOURCE: "THE SOUTH AHD THE HORTH LUHLL IRRIGATION BRANCH OFFICES"™, DEC. 1331
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APPENDIX
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RANDOM SAMPLING DISTRIBUTION IN THE WAY RAREM PROJECT
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nu-——---—-----unuau=g-----munn---nn—--—---nnn-—n-n---~nn-------n—---n--u-----n-u--n-u--n-

] t
SUB~BRANCH I SERVICE UNIT t TOrAL RANDON SANPLE VERTIARY UNIT t
IRRIGATIOH | IRRIOATION | GOHHAND I OF TER~| - |
ADHIHISTRATIOH | ADHIHISTRATION ] 2N | TIARY | TERTIARY | COHOANODIHUNBER OF | HUNBER OF1 REHARK
i 1 I unIT UHIYT I ARER | FARNER | SAHPLE |
CFEMBAHAT) t <HAIN S¥STEH toCHA> <8 | <> I <HA> 1 <KFAHILY> | CFARILYY |
I BLOCK> | | t i 1 | I
i 1 | { el Rt i 1 i
! | t I 1 ! 1 !
FROPRY { FRIHARY CaMAL 1 arq | 20 | BRA-KI 1 111 10 S IM HUHBER OF RESPOMDENTS
3,036 HM> I BUHI ABDNHG ' 2 | T | Bba 3-KI t a1z | 34 | 1 | ARE DETERHINED PROPOR-
| BAHBUN SARI I. [} 239 | 4 | BBS1-2KX t 160 | 144 § 1 | TIOHAL HITH THE IRRIGA-1
I SIDO HUKITI I. I ovT | 15 | BS1-7Ka i 28 | 23 1 5 ¢t TIOH AREA SERVED BY TIIE]
I BUNI RESTU X 1 6D | it | BBra~KI ! 28 | 25 |} 2 | IMDIWIDUAL BLOCK IN THE]
: SuUB rorTAL : 2627 : 57 1 | 269 | 238 : 14 |  HRIN SYSTEN.
! I } ] .
1 I I i I | | I~ TIE TERTINRY BLOCK IN
BUNI RESTU 1 SIDO HUKII 11X I se9 | e | Bs2-21n 1 7o | £9 1 2 1 HIICH THE RESPONDENT
{2,315 HA> 1 SIDO HUKII IXI-1KA | 166 | "3 | BS2-1KNt1.¥O01 90 | 91 1| 1 1 HOUSEHOLDS ARE TNKEN,

. I BUNHI RAHNRDIA ! 142 | 3 | BBRs1-IA ! 31 25 1§ 1 | 1S DROHH OM SIHPLE RAH-1
I BUHI RESTU 18-KA t 696 | 16 | BBrisKa-7TKAl 104 | 98 1 41 DON SAHPLING AHOHO THE |
| BUNL RESTU IX ' 922 | 25 | BBra-KI 1 62 I ar 1 S | TERTIARY YRRIGATIOH !
1 SuUB TOTAL 1| 2318 | 55 | ! JeS | 320 | 13 | UHITS BELONB TO EACH |
! I t I ! I } | IHDEPEHDENT UNIT IH §

PANEHANGANY t FRIHARY cnHAL | 1250 | 17 1 BRI1A.KI-KI | 51 | 43 | 6 | THE HOIN SYSTEH. 1
£2,731 HAD> I FANENANDAN | 958 | 23 | BFn13~-KA | 21 22 | 51 !
1 PUHODADI | 182 1 2 | BPdL-TO 1 143 | 125 ) 1 IN THE HOUSENOLD RESPON- |
| BAMBUNSARI 2 t 246 S | BBs2-dA | 93 | a2 | 1 | OENTS ARE DETERMIHED OHI
| HEGERI BATA I iss | 2 1 BHb2-KN ] 55 ) 46 | 1 1 SIHPLE RANDOH SAHPLING |
1 SLB TOTAL | 2791 | 55 § ! 363 | 318 | 14 | USIHO THE LIST OF FAR- |
| | ] ! { 1 | I HERS THAT ARE AURXI.ABLEI
PURBA SNAKTI I FRIHARY cnnnL 1 620 | 12 | BR2Z.KI~KRI | 41 | Az | 4 |  IH EACH TERTIARY BLOCK.]
£2,347¢ HA> | HAKARTY ! 232 | 4 1 HI1-Kn 1 53 | 511 11
I FURBR SAKTI A-KI 1 199 | 3 | BPa-sl{1d-KI| 14 1 13 1 11
I DAYA SAKTIL ] 418 | & | BDSA-KA | 130 | 121 ¢ 21
| DAYA SAKIT IX-KI | 322 t 6 | BDS2KII-KI | T 6 1 21
| FPURBA SAKTY I 964 | 25 | BPS7T-KA 1 127 | 109 | 6 |
| TATA KARVA 1 133 | 3 1 BrHi-2u11 ! 70 1 61 | 114
1 StB TOTrAL : 2947 | 53 1 I 448 | 393 | 17 |
| { ] | 1 ! 1
DAYA HURNI I FRIHARY CANAL } 1Tx | 6 | BR2A-KI | 6 & | 11
€2,753 HA> I DAYA HURNI I 228 | 3 1 BDHi-TGH 1 109 | 96 | 11
1 HARBO HULYD I | E4a | 10 | BHHi-KA 1 vo | €1 1 I
1 CAHDRA KENCANA | 703 | 20 | BCK2-KI ! 48 | 41 1 4 1
{ HARGO HULYD s-KA | 120 | 4 | BHMEKa-2KA ! [:3- 2] €4 | 11
! HARGO HIN YD S-KA 1 260 | 7T | BHHSKA-2KI | 20 | 19 1 2 |
I HARGO HULYO 9-pA | dd44 | 13 | BHHIKR~2KI | a4 ¢ 33 | 21
| HAROO HULYO 3-KI 1 169 | 3 1 BHh2KI~-1KI 1 9| 9 | 11
1 SuUe rora. {  2vs> | €6 | i 269 | 323 | 15 ¢
1} ! ] I 14 1 1 1
HULYA ASRI | HARGQ HULYD 11 ] 1082 | 21 | BHH12~KY I 17 ! 15 1t 6 |
€2,910 HA> I HARGO HULYQ 10~KI | 293 | & | BHH1OKL~1KYI 42 35 | 21
I HULYA ASRI Kna-1 ) 799 | 12 | BHHNLS5-KY 1 28 | 27 1 4 1
I HULYA ASRI KA-2 i 293 ¢ 4 | BHa.Kn2-2KA! 31 1 28 | 21
| HULYR ASRI HKA-3 | 447 | T | BHa.Kad~1KI} 113 1 as 1 21
| SUB roraL : 2910 | 50 | | 231 ¢ 201 : 16 |
1 1 1 | 1 I
CANDRA KENCANA | FRIHARY CANNL 1 415 1 10 | BR33-Kn [} 15 | a7 1 21
2,977 HAD I FULUNO KENCANA KI-2% 187 | S | BFHIKI2-1KI | 14 | 13 3 11
i PULUNG KEHCAMA KI-1}| 166 | 2 1 BPKKL1-KA | 29 ) 26 | 11
{ HULYA KEMCANA 8-KI | ass 8 | PHRAKL1-KI | 24 39 1 21
I HULYA KENCAHA KA. | 316 3 5 1 BFEKRai-KX | 22 | 17T | 2 |
I HULYAR KENCANA | 1508 | 27T | BHK1-KA i 202 | 184 | 8 1
| SuB TrOTAL | 20977 | 57 | 1 a7 | 296 : 16 :
i | | | i |
KARYA RAHNAR.JIN | ¥ARTA SARI | 438 | T I BKSS~KR i 110 ¢ 93 | 21
2,913 > | KARTA RAINR.IA 2-KA | 321 4§ 3 | BKR2.KA3-KRAI 162 1 149 | 21
I KARTA RANLINRJIN I gas | 23 | BER3-KA f 61 1| 84 1 S 1
| KaguHanH RATU I 1266 | 23 { DLOR1-KI ] €4 | a4 | T
[} SUB rorAL | 2911 | 62 | ] 207 | 339 ¢ 15 |
] | ! i 1 | | |
¢ § t t | ! 1 g |
{ | | | ] 3 1 !
1 GRANHD ToTAL : 22231 “51 1 o 27es | 2426 : 121 |
I 1
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RANDOM SAMPLING DISTRIBUTION IN THE KALAENA KANAN, LUWU

i
i

APPENDIX 5-2E

PROJECT

H
i

! 1 1 ! | ]
I SUB RANTING ! TOTAL 1MUMBER OF | RANDOM SAMPLE TERTIARY UNIT ! ]
] IRRIGATION | COMMAMD [ TERTIARY | { REMARK '
! FOMIMISTRATION | AREA ! UMIT | TERTIARY | COMMAMD IMUMBER OF | MUMBER OF | I
1 | ] 1 UMIT !  AREA 1| FRRMER | SAMPLE | ]
I CBRAMCH UNMIT) | CHAD (RS R TS I CHAY  ICFAMILYY {CEAMILYY | 1
] [ 1 I 1 ] ] ] ]
1- ] ] 1 1 ] ( 1 t
1 1 ] | 1 | I I 1
1 | 1 [ ! I I ! !
1 1 1 I ) I I 1 !
1 ! 1 i ] I I ] !
I KALAEMA A. ! 1806 | 10 1 K.9.EA. I 99 | 196 | 1o | ]
] | 1 ! 1 ] ] ] ]
] 1 I ! 1 1 ! 1 I
i 1 1 I i ( ] ] 1
! KALAEMA B.1. ! 1547 | a1 ps.2. ! 111 138 | a1 !
] ] i ! ! ] I ] t
t t ] ! I ! ] ] I
] ! I ] I ] I ! I
! KALAEMA B.2. t 1805 | 8 | BHS2.KA 1 156 | tad | 10 | ]
] I i 1 ] I ! ] ]
] 1 I 1 1 ! I ! !
] ! I ] 1 ] 1 ! 1
1 KALREMA C. 1 1564 | 12 | K.KI. 4. ! 146 1 159 | ar 1
1 1 ] 1 ! ] I 1 1
) 1 1 1 ] i | ! I
] ] ! ) I 1 I t 1
I KALAEMA D. ! 1254 | 2 | Ki2.KI. 1 162 | 183 | 7 !
1 1 ] I I ! l ] 1
1 1 I 1 ] ] 1 ! !
! 1 I 1 | I 1 _ ] |
| KALAEMA E. + F. | A416 | 26 | BKIB.KI.1 | 153 | 183 | 25 | BAMDOA = 1200 HA |
| BAMDOR, AND ] 1 | BK23. | 120 1 168 | | RAMTETIKU= 1065HAI
| RANTETINU= 2265HAI | ! 1 I I ] 1

N ] ! ! 1 ! ] 1
1 1 | ! | { ] t 1
1 | ! I 1 ! I | !
I TOTAL | 12392 | 74 | 1 827 | 1157 | 70 | ]
| | I I ] ] 1 ] !
1 1 1 I ! I ] ] ]




¥

Flag (1) =1
la=0
Suma =0

: N2
é j =1,#ofﬂe®
i

Suma = Suma + A (j)

frtot=j+ 1

RO« >/ Suma

No

R0 (1) not.Eq. SUmMa

APPENDIX 8-1

Yes

Y

R(l5,2)=0
Flag(la+1)=2
le='y?

L1

N
< CONTINUE

DETAILED FLOWCHART OF ALLOCATION OF THE

CULTIVABLE AREA INTO EACH REGION (SHEET #1 OF 3)
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Dojr=1,1la

Flag (jr) = 1
R (Gr,D =AG(n

I
<CONT!NUE

APPENDIX 8-2

(Sheet #2 of 3)

Yes

R,ND=R &n
Rstart = 1
Suma = R1,D

No 0 Yes
/
Sumr = 0 Suma = 0
K start=la+1
= DO K=1,1la
Suma = Suma + A (k)
———< CONTINUE
R(la+ 1,2) = R0 - Suma
Rstart= la+1
Sumr =R (la+ 1,1)
/ ]
& /
4
Doj=2,100 >
N
Sumr = Sumr + RO Figure 6-5b Detail Flowchart of Allocation
of the Cultivable Area into
Each Region (Sheet #2 of 3)
Sumr > A (R Start)
No Yes
Nz
A4 Sumr = Sumr - RO (j)

R (Rstart,j)} = RO (j)

R (Rstart,j) = A (R Start) ~ Sumr
Flag (RStart+1) = |
R Start = RStart+ 1

5

DETAILED FLOWCHART OF ALLOCATION OF THE
CULTIVABLE AREA INTO EACH REGION (SHEET #2 OF 3)
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APPENDIX 6-3

Sheet #3 of 3

Yes
R Start > Ir

AN VA

A (Rstart) = 100 x A Tot
IR=1Ir+1
Flag(IR)=j

A —

Write
the Result
Method 2

DETAILED FLOWCHART OF ALLOCATION OF THE
CULTIVABLE ARFA INTO EACH REGION (SHEET #3 OF 3)
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APPENDIX 8-4

COMPUTER PROGRAM OF THE SIMULATION MODEL TO DETERMINE

ACTUALUTILIZATION OF A PROJECT

Copyright WATCOM Svstems Inc.

listgdiskgwarnings,exe,xtype,terminal,check,arraycheck

coonoon

C2T45467

DIMENSION PDRT(EO),A(ED),Qm(lDD),RO(lOO),Rl(lOO),R(EO,lOO),Qn(lOO)

INTEGER FLAG(Z1),Rstart

CHARACTER Ie

wirite(s,3)

farmat(Su, "Value of ALFHA @ *,%)

read(5,5)Alpha

format{f3.3)

Write(&,7)

format(Su, Value of BETA -2

read(8,8)Beta

a8 format{f3.3)
wWrite(s,?)

Z Tormat{Sw, " Totsl
read(S,10)atot

10 Tormat(f10.3
write{(b,11)

o

[nQ)

~l

11 format(3x, ‘NMumber of Region in the System

read(S,12)Ir
12 format(iX)
write(é6,13)

1= format(Sx, ‘NMumber of Ordinates in Unit Regquirement

read(3,12)Iq
15 wirite(b,16)

18 format(/ 3%,  INFUT EACH AREA OF A REGION ( % Yo

SUMpP=0.
do IO i=1,Ir
write(b,20)41

20 format (S, 'Fercentage area of Regieon

read(5,23) Fort(i)
28 format(f5.2)
sump=sump+Fort(i)
30 continue
if (sump .gt. 100 )
write(6,35)

then

23 format(3x, The Teotal Percentage Area is Too

go to 135
elsa if (sump
write(s,40)

«1t. 100 ) then

40 format(S:, The Total Fercentage Area is Too

go to 13
end if
do 30 i=1i,Ir
A(i)=Fort(i)*Atot/100.
continue

o
<

write(b,60)

SMALL

-

—
as

Ta%)

LARGE !,/

S

&0 format(/,3:, INFUT THE ORDINATES OF UNIT REQUIREMENT “x/)

do 80 i=1,Ig
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73

80
81
82
83

84
85

86
87
a3
a9
Q0
21
2

94
?3
76
?7

753

80

100

102

110

120
1760

200

g A

200

3]
3]
o

on
©n
o

260
700

80

manwu

o+

g

g
h

i

wirite(&,70)1
format(Sx, 'Unit Requirement
read(&,75)8m (1)
Tarmat (f3.2)
continue
do 100 i=Ig+1,100
Gm(i)=0m(Ig)
continue
write(b,102)

format(/,3%, How Many Year is Variation of Design Discharge :°

read(3,12) Ign

do 170 j=1,Ign
wirite(b6,110)]3
format (S, ‘Design Discharge,
read (5,120) Gn(j)
format(f10.4)

continue

do k=Ign+1l,100
On(k)=QGn{Ign}

2nd do

do I=1,Ir+1
do k=1,100

R{I,k)=0.

aend do

end do

(l/zec/ha)

Qn ¢

at Year { ',i3,

2 %)

“2id,7 ) in mTI/sec. @ 7, %)

RO(1)=BetaXAlpha%(Bn(1)%1000.}Y/QAm(1)

do Z00 i=2,100

sumrq=aQ.

do 200 j=1,i-1
sumrg=sumrg+RO(Jj)¥Qm{i-j+1)

continue

RO(1)=RBetaX(AlphaXQGn(i)*%1000,.-sumrq)/Qm(1l)

continue

open(unit=2,file='c:\watfor\dev#i.out’,
Ir,

Beta, Atot,
ALFHA =

BRETA
< TOTAL AREA
1, NUMBER OF REGION =
. ORDINATES of gm

write(2,333) Alpha,
format(//,51, "’

ol

wrrite (2,358
S

access="append’ )
Ig
‘. fD
C T T
TeT10.4 0 ha ./,
T aid, /.
“yid)

"I/
Tul

format(/,3u, " -
"2l
YEAR UNIT-REQT. DESIGN Q

S,
Sy’
S,

1/s/ha mi/csec

CULTIVARLE AREA .
Sigma Ri ’
ha o T e/

Ri
ha

Sy’

sumr=0.

do 700 i=1,100
R1(i)=RO(1i)
sumr=sumr+RO (i)

write(2,360)i,gm(i),gn (i) RO(i) sumr,100.Xsumr/Atot
TOrmat(On, i3, 80, 7. 2,2x%,T10. 2,80, f10.4,2% ,f11.3,1x,77.2

continue

80 k=1,
flag(k) =
Tlag(l)=1
Ia=0

suma=o0,

do Ir

[
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99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120

179

JE A

127
123
124

125

126

27
128
129
130
131

132
-

135

b
4

|
i

=8
9
140
141
142
143
144
143
146
147
148
149
1580
151
152
15=
184
135
156
137

o e e
I

do j=1.1Ir
suma=suma+a{j)
if(sumr .ge. suma) then
Irtot=3+1
end if
if(RO(1) .ge. =suma) then
Ia=j
1f(RO(1) .ne. suma ) then
flag(IlIa+l)=1
Ie="n’
else
R{Ia,2)=0.
flag(la+l)==2
le="y’
end if
end if
enc do
if(Ia .eg. ©Q ) then
R(1.,1)=R0O(1)
Rstart=1
sumr=R{1,1)
elze
do jr=1,Ia
Flagijr)=1
F(irsl)=a{ir)

end do
if(le .eq. ‘'n’ )} then
suma=0.
do k=1i,Ia
suma=suma+A (k)
end do

R(Ia+1,1)=RO(1)—-suma
Rstart=Ia+1i
sumr=R{Ia+1,1)
aelse :
sumi-=0,
Retart=Ia+1
end if
end if
do j=2,100
sumi-=sumr+R0O(J)
if(sumr .gt. A(Rstart) )} then
sumrr=sumi-—-RO(3)
R{(Rstart.j)=A(Rstart)-—-sumr
F{Rstart+l,j)=sumr+RO(J)—A(Rstart?
flag(Rstart+l)=j
Rstart=Rstart+1
if{Rstart .gt. Ir ) then
A(Rstart)=100.%Atot
Ir=Ir+1
flag(Ir)=3
end if
sumr=R(Rstart,j)
else
R(Rstart,j)=RO(])
end if
write(¥,¥)j,Rstart,A(Rstart),RO(J) ,sumr
end do
flag(Irtot+1)=100
flag(Ir+1)=100
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do k=1,Ir+1

159 write(X,Xx) k, flag(k)
140 end do
1461 write(2,335) Alpha, Beta, Atot, Ir, Ig
162 write(Z,800)
163 800 format(/,5x," REGION YEAR Gn R{REG. , YEAR) cuMM. R
+ “w/ s
adu, ' mi/sec ha ha Loy /
b&u,’ - :
164 cumr=0.
163 do 200 i=1,Ir
166 do 880 iy=flag(i),flag(i+1)
167 cumr=cumr+R(i,iy)
168 write(2,820)i,iy,Qn(iy),R(i,iy) . cumr,l100%cumr/Atot
169 820 format(?x,i4,2x,i4,23,le.E,Ex,flO.E,Ex,flE.E,Ex,f7.E)
170 880 continue
171 write(2,890)
172 870 format(/)
1773 2040 continue
174 EMD
Compile time: QZ.47  Execution time: Q0. 00
Bize of object code: 4740  MNMumber of extensions: i8
Size of local data area(s): 639 Number of warnings: Q
Size of glaobal data area: 72845 Number of errors: 8
Object/Dynamic bytes free: 3II1248/47738 Statements Executed: O
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SUMMARY OF LAND DEVELOPMENT ANALYSIS FOR THE WAY RAREM SCHEME

UNIT OF HARTER
REQUIREMENT

1
| COEFFICIENT

LAND RECLAMATION PROGRESS IN <i>TH YERR,

APPENDIX 6-5A

|
l

M 130 S T R T 2 A ST T M O 3K 1 S5 N L2 0 5 S OO 08 O 3 X3 S M0 K et a1 £ A 2 MR O O U TN M O SR T M NCE NS T R T OB R e L OO D

<% OF TOTAL IRRIGATION AREAD

REMARK

€6€

] ] |
: i |
o
} OF THE NEW LAND } ! IVERR 1z ! ;VERR 25 }VEHR 50 :?EHR s }VERR 100: :
Qe -0 -] -] = e < I -3 o ] —— -
1 1 HIGH TREND ] ] [ | 1 | | | i TOTAL IRRIGFIBLE
| ittt ] ] | 1 ] | | ! { ARER = 22,233 HA |
1.1 | 1 1.00 ! ] I B61.74 1 ©€3.23 | 62.74 | 84.01 | 64.01 | 64.01 | |
| qK1> = 4.37 1/=%/ha 1 1 ] i | ] | ] I ARER 1 = 4,942 HHAI
1.2 1 o} 1.00 1 | ] S5.86 1 I 87.36 1| 5v.61 | 57.61 | S7.51 | I
1.3 | q<2> = 3.43 1/s/hs o} 1.00 | 1 I 43.39 I 50.39 1t 651.20 | 5l1.21 1 851.21 | AREA 2 = 5,738 HAI
1.4 | Q 1.00 | | { - 1 | q4.62 | 44.80 | 44.81 1 44.81 | t
1.8 | q<30 = 2.50 1/s/ha Q 1.00 | | I 37.04 1 I 38.28 1 8.40 1 38, I 38.40 | ARREA 3 = 5,663 HAY
1.6 1 0 1.00 i | 30.87 1 1 3i.87 | 32.00 { 32.00 | 32.00 | 1
1.7 : qcd> = 1.56 1/s/ha o) 1.00 { ; 24.70 ! : E.50 : 25.60 : 25.6 : 25.860 : RREA 4 = 5,830 HH}
1.8 | 1 Q.90 i { 61.26 1| It e3.64 1 64.01 | 8B4.01 1} 64.01 { PERCENT OF TOTAL |
1.9 | Q = 22.200 HI/Sec. 1 0.80 | ] ] -60 | {1 B8X.49 | ©64.00 1t £B4.01 | 64.01 | !
1.104 1 0.70 | ] I S59.87 | I 83.24 1 64.00 | ©54.01 1 4. ! ARER 1 = 22.23 2 |
1.111 1 0.60 i { - { it EZ2.62 1 63.98 1 B4.01 | 64.01 | !
1.121 1. 0.50 t 1 S5.33 1| ! 52.07 | £3.95 { 6H64.01 | 64.01 | RRER 2 = 25.81 2 |
1.131 1 0.40 f ! S3.249 | I B0.84 | 6€3.82 ) 54.00 | 64.01 | ]
1.14] Q o.72 { | S52.10 | I S5E.0v 1 56.68 | 558.69 | 55.69 | RREA 3 = 25,47 2 |
1.151 0. 0.85 | | S1l. ! t 54.04 1 54.40 | 54.41 | 54.41 | ]
1.161 Q. 0.75 t | 45.13 | I 4A7.54 | 48.00 | q8.01 | «A8.01 | ARER 4 = 26.49 2 |
1.171 G. 0.75 ] I 51.18 1| 1 5X.87 1| 54.40 | S54.41 1§ 54.41 | |
1.181 0. 0.85 | i 45.72 1 I 47.68 | 4d8.00 | 48.01 | 48.01 | I
© -0 -3 © » o -] =3 © -} i
Ix t HEDIUN TREND ] | { 1 | { ! { { TOTAL IRRIGHBLE
] e ] | { | 1 } { { AREA = 22,233 HA |
2.1 | 1.00 1.00 { ! 87.93 | | 9E.18 | 98B.T8 98.86 1 98.8E | ]
I q<1> = 4.04 1/%/ha 1 ] { | | ] I ! AREA 1 = 4,942 HAI
2.2 | 0.90 1.00 1 1 ?9.14 1 g1 BE.S6 | ©88.90 1 B88.97 | 88.99 | {
2.3 | q<20 = 3.03 1l/s/ha 0.80 1.00 | I 70.34 | T4.75 | T€.85 | 79.03 1 «09 | .09 | ARER 2 = 5,738 HAI
2.4 1 0.?70 1.00 ! | 1.58 | BS.41 | B7.3% | 6£9.15 | 8£%.20 ! £9.20 | {
2.5 | q<3> = 2.02 1/%/ha 0.60 1.00 | ] 52.76 1 S56.07 | S57.71 | 59.27 I 59.32 ! 9.32 | ARERA 3 = 5,663 HAI
2.6 | 0.50 1.00 { 43.96 | d6.72 | 48.09 | 9.38 1 4%.43 | '49.43 |
2.7 { qd4> = 1.01 1l/=%/ha 0.40 1.00 : 35.17 : : 3g.47 = 39.51 : 39.54 : 39.58 : ARER 4 = 5,690 HH{
2.8 | 1.00 0.30 { 86.43 | i 9. | 98.74 | 98.86 | S8.86 | PERCENT OF TOTAL
2.8 | Q@ = 22.200 HI/Swec. 1.00 Q.80 | ! 84.63 | | 34.(5 I 98.868 | 8.85 | 98.0€ | |
24101 1.00 0.70 | | 82.25 | I 9Z.e0 1| 98.56 | 98.85 | 98.86 | RREA 1 = 22.23 %
2.111 1.00 .80 | 1 v9.11 | t 91.89 1 98.35 | 38.82 | 98.8€ | |
2.121 1.00 0.50 | ] 74 | I 89. i 97.90 1} 98.77 | 98.8% | RARER 2 = 25.81 2 |
2.131 1.00 0.40 1 { 68.99 | I 8%.16 1 96.91 1 .59 1 ~82 1 1
2.14] 0.87 0.72 1 1 T2.02 | I ®8l.86 | 85.78 | B36.00 | 86.01 | AREA 3 = 25.47 & |
2.1581 0.85 0.85 | 1 T2.77 | I 80.93 1 83.91 1 B«4.03 | 84.03 | |
2.161 0.T5 0.75 | | | B52.64 1 1 ?0.87 | 7?3.97 | ?4.14 | T4.15 | AREA 4 = 26.4% & |
2.17] 0.85 0.75 | - i I 71.00 4 ! 80.10 | B84.84 | 834 . ! 84,03 | |
2.181 0.75 .85 | ! I 64.21 | 1 71.74 1 74.04 | T4.14 | T4.18 | ]
-0 ~o -] =] - o -] Q o O 1
III ! LOH TREHND ] ] 1 ) ] ] ] TOTHL IRRIGABLE |
| e e o e ] i | ] { | AREA = 22,233 HA |
d.1 | 1.00 1 W36 | EE | 9%.44 | 99.85 | 33.85 93.85 | 1
I Q12> = 2,62 1/%/ha ] 1 ! | ] ! RREA 1 = 4,942 HA!
.2 | 1.00 | | 85.72 | I 89.50 1 89.86 | 69.87 | 89.87 | |
3.3 | q<2> = 2.49 1/x/ha 1.00 | | TT«09 ! 1 72.55 1 ¥9.88 | 7TI.88 | .88 | ARER 2 = 5,738 HAI
3.4 | 1.00 | | 67.45 | I 59.81 1 59.89 1 £9.90 1 69.30 | !
3.5 1 Q<35 = 1.47 1/5/ha 1.00 | { E7.82 | I 59.86 | 59.91 1 859.91 1 59.91 | AREA 3 = 5,£863 HAL
3.6 1| 1.00 { 43.18 | { 49.72 | «3.982 | 949.9) 43.93 |
3.7 : q<4d> = 1.00 1/s/ha 1.00 : 38.54 : { 4.78 } =94 ; Ag9. - : AREA 4 = 5,890 HR;
3.8 | 0.30 ] 95.66 | I 99.30 | 99.85 | 38.85 99.85 | PERCENT OF TOTAL |
3.9 1 Q = 22.200 NI/ Sec. 0.80 t 9q4.7L | I 99.09 | 99.88 1| 899.85 | 99.85 | |
3.101 g.70 | { 92.549 | I 97.85 1 98.949 | 38.95 | 98.95 | AREA 1 = 22.23 2 |
3.111 0.60 | I 1 91.45 | I 98.16 | 99.82 |} a.85 | 99.85 | |
3.121 0.50 { | 838.56& | { 9711 1 99.77 | 39.85 | 99.85 | AREAR 2 = 25.81 %
3.1 0.40 ! 1 84.13 | | S.14 | 99.62 | S.84 | 99.85 | |
.14l B.7T2 1 I 81.51 1 ] 8&.98 | 86.86 | B6.87 | §6.97 | ARER J = 25.47 2 |
3.15] g.85 ] { B80.84 1 {1 84.33 | 84.87 | B4.87 | 84.87 | {
3.161 .75 § t 0.58 | | ?4.20 | 7T4.88 | ?4.89 1 7?4.89% | AREAR 4 = 26.49 2
3.171 0.75 1 | v3.99 | ] 84.09 | 84.87 | 4.87 | B84.87 | ]
J.181 - l i 71.42 | I 74.40 | 74.89 | T4.89 | 74.89 !
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Land Davelopment Progfan .[%]

Land Development Progress [%] |

APPENDIX 6-58

LAND DEVELOPMENT TRENDS OF WAY RAREM BY VARYING

VALUES OF ALPHA AND CONSTANT BETA, AND WITH HIGH (q),
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APPENDIX 6-5C

LAND DEVELOPMENT TRENDS OF WAY RAREM BY VARYING THE

90

VALUES OF ALPHA AND BETA CONSTANT, AND WITH MEDIUM (q)
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APPENDIX 6-3D

LAND DEVELOPMENT TRENDS OF WAY RAREM BY VARYING THE
VALUES OF ALPHA AND CONSTANT BETA, AND WITH LOW (q)
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SUMMARY OF LAND DEVELOPMENT ANALYSIS FOR THE LUWU SCHEMES

f

APPENDIX 6-8 ]

AREA 2 = 27.19 %
AREA 3 = 45.75

- -u------n-------—-t---u-n--n-n-----—---u-.m-m--n-nnamm---u—nu-uuu---n-- 1 VR 301 KR THR MG B 2 JO0 Y A ) ! K N L Daf DAY 20 2 KN B WS S
! |
HO. UNIT OF UWARTER COEFFICIENT LAND RECLAMATION PROUBRESS IN <i>TH YEAR, <% OF TOTAL IRRIGATION AREA> ! 1
REQUIKEHENT o REMARK !
OF THE MEW LAND ALPHA BETR YEAR 5 :?EHR 10 :?EHR i5 }VEHR 20 }VERR 25 :?ERR 50 :?EHR s =?ERR 10014 {
-0 o o ) ] ] ] {
| | | T |
) 4 1 LAMARSYI AREA { [} 1 ] ! TOTHL IRRIGHBLE |
——————————— ! 1.00 1.00 100.00 } 100.00 100.00 ; 100.00 : 100.00 : 100.00 : 100.00 ARER »~ 4,473 HA }
1.1 q<1> = 2,00 1/ ha | 0.95 0.30 100.00 : 100.00 100.00 : 100.00 : 100.00 : 100.00 : 100.00 AREA 1 = 1,905 HA
1.2 qd2> = 2,00 1/s/ha 0.90 Q.95 100.00 { 100.00 100.00 : 100.00 : 100.00 : 100.00 : 100.00C AREA 2 = 1,998 HA
1-3 qQgI> = 1.25 1/%/ha .87 c.72 83.27 : 100.00 100.00 : 100.00 { 100.00 { 100.00 : 100.00 AREA 3 = E70 HH:
- |
1.4 0.88 = 0.75 88.66 { 100.00 100.00 : 100.00 : 100.00 : 100.00 : 100.00 :
) 0.75 | 0.858 81.92 | 96 .83 93.84 | 100.00 | 100.00 | 100.00 | 100.00 PERCENT 0OF TOTAL |
1.5 1 O = 7.500 N3/Sec. | | ] i ] ! -
1.6 } ' .60 N.E0 56.74 ; T3.18 78.24 : 79.79 ! i 80.48 } 80.48 : 80.4€ AREA 1 = 42.59 %
- |
: I 0.50 0.50 47.29 : 50.99 65.20 : £6.49 : : B7.07 : &7.07 ; E7.07 ARREA 2 = q44.67 2 H
: 0.60 0.50 51.52 : £9.82 TE.55 ; T9.03 | : 80.48 : B30.48 : 80.4¢ AREA 3 = 12.74 2 :
i 1 ) ] { ] |
] | | ! | { t | ]
1 1 | | [ ! 1 I i
o - Q o] [~] [=] - ~0 o Q !
| ! ! ! I ] { ] |
! | { I I ] | ! ]
IX 1 KALAEHA ARER ! I ] ! 1 ! TOTAL IRRIGHRABLE
: ———————————— : ; { ! ; : AREA = 12,3%2 HA :
]
| q<1> = 3.00 1/s/ha { { | | t | AREAR 1 = 3,353 HAI
2.1 1 1.00 | 1.00 v1.91 | @81.99 83.61 | 83.88 f 83.93 | 83.93 1 83.9% 1
I q<2> = 2,00 1/s5/ha | | ] | ] | AREA 2 = 3,X69 HAI
2.2 | 0.98 | D.90 66.17 | Tr.z20o TI9.26 | T9.84 I ¢9.73 1 79.7T3 | 7?9.7% |
I q<d = 1,25 1/%/ha | | { ] { 1 ARER 3 = 5,670 HAI
2.3 = 0.90 : 0.98 63.78 : *3.49 7S.18 : T5.47 I 75.53 : TS.53 = T5.53
{
2.4 | 0.87 | Q.72 55.85 | 8.7 T1.85 | T2.75 ] T3.01 1t .01 | ?3.01
] 1 { { ! t i PERCENT OF TOTAL
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TABLE OF SUMMARY OF ESTIMATED VALUE OF IRRIGATION WATER FOR SEVERAL
IRRIGATION SCHEME MODELS BASED ON FULL RECOVERY OF CAPITAL AND
OPERATION AND MAINTENANCE COSTS (AT 5% DISCOUNT RATE)

Appendix 7-1a

[
!
—=1
|
[

1
l t I P. VALUE | Ecoromic Value of MWater [Rp/USS/has/Cropl
! ] Total | C + 0&M | 1-
I No. | fArea ! Cos=ts ! Wet Seamon Faddy 1 Dy Season Paddy ! Total Water
l I Chao 1 | l | ——= } :C [m?/goarg 20|

< ~ED Rp. ! Uss. ! Rp. 1 uss. rop Index=1.
: : : kP10 : P ! ’ { F ! IEFFICIENCY= 80!
! ! | | | | ——— ] |
| ! ! ! I ! : :
1 ! | ! ! 1 .
1 | Y00 | 2,838.600 (251,203.575 | 124.051 1439, 806.259 | 217.090 | 10.889x<1076
| I | ! . ! | : :
I ! ! ! [ ! o
12 | 1,000 | 4,055.429 1251,215.110 | 124,057 1439,626.443 | 271.099 | 15.555x107&
! ! ! ! 1 ! : :
| | I | l ! .
1 3 ! 5,000 | 18,9e8.2356 1234,998.940 | 116.04% 1411,248.145 | 203.086 | ?PP.?PPSEx1076
| 1 1 ! | ! ] !
1 1 | ! l ! | ! . R
I 4 I 7,500 | 22,570.426 1247,593.785 | 122,269 1433,289.122 | 213.870 : 116.663Ix1076
| ! ! | ! ! !
I | | l l | ! ! .
I S | 10,000 | 34,228.144 1230,538.1149 | 112,846 1403,441.700 | 199.230 | 155.550x1076
! | l ! | ! : :
! ! | | ! 1 e
[ -1 ! 15,000 | 51,342.21S (230,538.114 | 113,846 1403,441.700 | 199.230 | 233.32571076
! | ! | 1 ! : :
[ 1 1 ! ! I i
i 7 I 20,000 | €1,250.237 1221,049.429 | 109.160 1386,8328.501 | 191.030 | 311.100x1076
1 1 ! | | | ! :
| ! ! ! | | i PN
I B 1 25,000 | ?6,562.796 1221,049.429 | 10160 1386, 826,501 | 191.030 : 388. 97571076
| | | ! | ! !
! | (N | [ | | ! U
1 9 | 30,000 | 85,230.932 {20S8,063.140 | 101.26€ 1358,860.495 | 177.215 | 466.65071076
1 | ! | : i 1 ! !
I ! | | 1 l ! ! - N
1 10 | 35,000 | 99,43c.087 |20S,063.140 | 101.26€6 |358,860.495 | 17¢7.215 : 544, 425x 1076
! 1 | | ! 1 |
! ! | ! 1 ! ! !
! | |  AVERAGE 1229,831.27¢8 | 113.497 1402, 204,726 | 204.020 |

!
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TABLE OF SUMMARY OF ESTIMATED VALUE OF IRRIGATION WATER FOR SEVERAL
IRRIGATION SCHEME MODELS BASED ON FULL RECOVERY OF CAPITAL AND

OPERATION AND MAINTENANCE COSTS (AT 10% DISCOUNT RATE)

Appendix 7-1b

! I P. VALUE | Economic VYalus of Water [Rp/USSAha/Cropl !

I Total 1 C + 0O&M ] | ——- -1

Mo. | Ffrea ! Costs | Wet Sea=zon Paddy ! Dry Season Paddy I Total Water |
! Chad ! ! 1 1 | 1 [m3/ yecar] |

| I (RplO™Ed | Rp. | uss. | REt. ! uss. ICrop Index=1.30!

! | ! ! | ! IEFFICIENCY= 80X

| | 1 ! | v ! ! -1

! { | ! ! ! | ]

1 ! | ! ! ! | |

1 ! Y00 | 2,508.833 1407,405.17°2 | 201.188 1712,95%9.051 | I52.079 | 10.889x1076 |
| i ! | I | I ]

! ! l | ! | ! !

2 l 1,000 | 3,584.047 1407,423.880 | 201.197 17P12,991.790 | I52.095 | 15.855x1076 |
! | ! | ! ! ! !

| l ! ! ! ! ! !

3 1 S,000 | 16,776.714 1381,425.440 | 188.358 667,494,520 | J29.€27 | PP.PPSx107e |
| ! l ! 1 ! ! 1

! ! | 1 ! ! ] !

4 ! 7,500 | 23,827.719 1410,113.119 | 202.525 1P17,696.1349 | 354.419 | 116.663Ix1076 |
1 ! | | i } { !

| ! | ! ! | ) ! {

S | 10,000 | 29,608.0e5 |382,203.312 | 188.742 1668, 855,796 | 30.299 1 155.550x1076 |
! | ! ! T ! ! |

1 | | ! ! ’ ] ! |

= I 15,000 | 44,412.0%8 1382,203.312 | 118.742 |E66,B855.796 | 230.299 | 233.328"10"6 |
| { ! ! | | ] !

| ! | 1 ! ! | t

7 1 20,000 | 51,569.562 13269,673.427 | 182.558 |64€6,9368.9398 | 219.476 | 311.100x1076 |
1 ! ! | | ! | |

1 | ! | ! | | |

e I 25,000 | 55,671.1683 1369,679.427 | 182.5508 |646,338.998 | 9. 476 | IBB.IPSTI07E |
{ ! 1 ! l | ] |

! ! | ! ! | I !

9 ! 30,000 | ¥1,624.669 |1342,297.0349 | 169.0368 1599,019.914 | 295.812 | 466.85071076 |
| | | ! l 1 ! !

! | | ! ! | ! |
10t 35,000 | 83,5€2.114 1342,297.094 | 169.03& 1599,019.9149 | 295.812 | 544.425x1076 |
l | ! | | t ! 1

1 | ! | i | ! 1

| | I ] ! | g [

| I RYERAGE 1379, 472.728 | 180.394 1664,077.291 | I27.939 | |

! ! ! ! 1 ] 1 ]
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TABLE OF SUMMARY OF ESTIM
IRRIGATION SCHEME MODEL
CPERATION AND MAIN

ATED VALUE OF IRRIGATION WATER FOR SEVERAL
S BASED ON FULL RECOVERY OF CAPITAL AND
TENANCE COSTS (AT 15% DISCOUNT RATE)

Appendix 7-1c

Economic Valus of MWater [Rp/USS ha Cropl

l

| I P. VALUE | l

I Total | C + oM ! l == !

No. | frea | Co=ts ! Wet Seamon Paddy | Dry Seaszon Paddy I Total HWater |
I Chad | |- ! ! | 1 [m3/year] !

! I C(Rp1O™EY | Rp. ! uss. ! Rp. I uss. ICrop Index=1.301

I ! ! l | ! {EFFICIEMCY= 80X1

! pm t ! ! ! | -1

[ ! ! | ! ! ! !

! i ! 1 ! ! | {

1 | 700 | 2,269.793 1601,111.454 | 296.8495 | 1,051,945.044 | 519.4732 | 10.889x1076 |
| 1 ! | | ! ! !

i ! | | } | | !

2 ! 1,000 | 3,242.562 1€01,139.057 | 296.85%9 | 1,051,993.349 | 519.503 | 15.555x10"6 |
! I ! ! ! | | !

| ! ! ! 1 l ! |

C] I 5,000 | 15,184,506 1563,011.632 | 278.030 | 985, 270. 355 | 486.553 | P?P.¢75x1076 |
! 1 | | ! | | |

! [ ] l | ! ! !

4 | 7,500 | 21,109.004 1620,850.113 | 306.598 | 1,088,487.598 | 536.537 | 116.663x10"6 |
| ! ! ! ! } ! -

1 l | ! ! 1 ! i

5 I 10,000 | 2€,242.069 |578,868.918 | 285.861 1| 1,013,020.607 | . 500.257 | 155.550x1076 |
) ! l | | ! ] |

! | | ! ! ! : l ]

& I 15,000 | 39,363.104 1578,869.918 | 285.861 | 1,013,020.607 | 500.257 | 233.325~10"6 |
| ] ! I ! ! | l

| ! I ! ] l | !

I I 20,000 | 44,536.946 1S67,346.624 | 280,172 | 992, 860.091 | 4€0.301 | 311.10G6x1076 !
I : ! 1 ! | I ! |

| | | ! | ! ! I

8 I 25,000 | S5,6P1.183 1567,348.624 | 280,172 | 992, 060.091 | 490.301 | 308.975~10"6 |
| I | ] i ! | !

! ! I | { ! ! l

g I 30,000 | 61,795.671 1524,803.065 | 259.162 | 918, 405.363 | 453.534 | 466.650710%6 |
! | ! | ! | I i

| | ! ! ! ! l !

10 I 35,000 | ?2,099.949 |S524,803.065 | 259.162 | 816, 405. 363 | 433.534 | 544.425x10™€ |
! | | | ! ! | |

| l ! | | ! | =1

! I i 1 ! I ! !

! I AVERAGE 1572,815.44?7 | 282.872 | 1,002,346.857 | 495.026 | |

{ | t | | i ! |
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TABLE OF SUMMARY OF ESTI
IRRIGATION SCHEME MODE

OPERATION AND MAINTENANCE COSTS (AT 20% DISCOUNT RATE)

MATED VALUE OF IRRIGATION WATER FOR SEVERAL
LS BASED ON FULL RECOVERY OF CAPITAL AND

Appendix 7-1d

|
|
!
|
|
|

| I P. VALUE | Economic Valus of HWater [RpsUSS ha/Crop]l
| Total | C + o&M 1= | = ——
No. | FArea | Costs ! Het Season Paddy | Dry Season Paddy I Total Hater
I Chad | | ! ! -1 Lm3r/year]
! I (RplO~B)Y | Rp. ! uss. | Rp. I uss, ICrop Index=1.30
! ! 1 { ! 1 IEFFICIEMCY= 801
=1 1 t- ! ! ~- 1 |
{ l | I | | !
! | ! 1 ! ! |
1 l FO0 | 2,079.303 1825, 450.246 | 407.630 | 1,444,537.930 | f13.352 | 10.889%10°6
l } ! l | ! |
1 l ! f 1 I !
2 l 1,000 | 2,970.433 |825,488.150 | 407.649 | 1,4494,604.263 | 713.385 | 15.555x10"6
| ! ! | | ! !
| | | . | ! | l
3 ! 5,000 | 13,913.481 |?73,315.017 | aB1.884 | 1,353, 302,880 | 5E8.298 | PP.PPSx<I0NE
1 | ! ! | | |
| ! | . ! | ! !
4 ! 7,500 | 18,96€5.458 |876,327.429 | 432.754 | 1,553,573.001 | PEP.320 | 116.€63x10"6
l ! ! 1 | | |
1 ! ' 'I ! ! v ! !
S I 10,000 | 23,583.621 1817,290.968 | 403.800 | 1,430,25%.1949 | PUE.301 | '155.S50x<10°6
| | ! ! | ! !
| | | I l | |
] | 15,000 | 35,375.432 |1€17,290.968 | 403.e00 | 1,430,25%.194 | PUS.301 | 233.325~10°6
| 1 | ! | I !
| I 1 -l ! | !
7 | 20,000 | 39,060.516 1813, 725,794 | 401.840 | 1,424,020.139 | PO3.220 | 311.100x<10°6
l l ! ! ! | |
l 1 1 ! I ! 1
8 I 25,000 | 48,825.645 1813, 725.794 | 401.840 | 1,424,020.139 | 03,220 | 398.975°10°6
| ! 1 ! ! 1 |
| | l | | I |
g ! 30,000 1| 54,165.9686 [752,273.049 | IP1.492 | 1,316,477, 626 | 650.113 | 466.650°10"6
l ! | l ! ! |
| 1 ! ! ! I !
10 | 35,000 | 63,193.651 1752,273.0449 | 3ri.493 | 1,316,477.826 | 650.113 | 544,.425x10°6
I | l | | I !
I- 1 ~1= ~1 ! 1 }
| ! ! ] I ! !
! |  AVERAGE 1806, 716,125 | 8998.378 | 1,413, 753,219 | 697,162 |
! ! I | ! ! I

!
|
|
|
|
1
1
1
|
I
!
l
!
!
!
!
I
!
|
!
!
|
|
!
|
|
|
|
I
l
|
|
!
l
!
l
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TABLE OF SUMMARY OF ESTIMATED VALUE OF IRRIGATION WATER FOR SEVERAL

IRRIGATION SCHEME MODELS BASED ON FULL. RECOVERY OF GAPITAL AND
OPERATION AND MAINTENANCE COSTS (AT 25% DISCOUNT RATE)

Appendix 7-1e

! I P. VALUE | Econamic Value of Weter [RpA/US$/ha/Cropl
I Total | C + oaM ! !
No. | Area ! Costs | Het Seamon Paddy ! Dry Season Paddy I Total Nater

| Chal | { | = —~— | ] [n3/ yoar]
! I (Rp1O~&l | Rp. ! Uss. ! Ep. | uss. ICrop Index=1.30
! ! ! ! ! 1 IEFFICIENCY= 801
! ! 1= 1= ——= l ! -
] | ! ! | ! !
! I | | | | |

1 | 700 | 1,919.800 | 1,075, 996.582 | S31.358 1 1,882,994.018 | 929.87V4 | 10.889x1076
| l | . { | | |
! ! | | ! ! !

2 | 1,000 | 2,742.571 | 1,076,045.992 | S31.3@1 1 1,883,080.485 | 929.916 | 1S5.555x1076
| ! ! ! 1 | |
! ] | ! ] l !

3 | 5,000 | 12,848.119 | 1,008,190.113 | 497.872 | 1,v64,332.698 | 8rl1.275 | P7P.¥PSx1076
| I ! { ! | !
| ! ! | ! . ! . |

4 | 7,500 | 17,200.€43 | 1,174,442.198 | S79.971 | 2,055,273.847 |  1,014.950 | 116.663x1076
! | ! ! ! ! }
l l ! ! ! ! |

5 | 10,000 | 21,392.€82 | 1,095,507.447 | 540.991 | 1,917,138.032 | 946.735 | 155.550x1076
| ! | | ! ! |
! ! ! l ! I !

6 I 15,000 | 32,08%9.029 | 1,095,507.447 | S540.991 | 1,917,138.032 | 246,735 | Z2I3.825°10"6
] ! I ! f ! ]
l | ! ! | ! I

v I 20,000 | 34,631.833 | 1,109,334.742 | S4v°.8z0 | 1,941,335.798 | 958.e84 | 311.100x1076
] | [ ! ! ! !
| | l l ! ! |

8 I 25,000 | 43,2689.791 | 1,109,334.742 | S47.820 | 1,941,335,.798 | 958.€84 | 280,975 1076
[ ! ! ! ! ! |
! ! ! I ! ! |

9 i 30,000 | 48,007.392 | 1, 025, 189,132 | S06.2e6 | 1,794,080.981 | 885.966 | <4d66.650°1076
1 | ! 1 ! | l
! | ] ! ! ! !

i0 | 35,000 | S6,008.624 | 1,025,189.132 | S06.256 | 1,794,080.981 | 885.966 | S44.425x10"6
| } | | ! | |
! I- == I~ —==1 ! !
! ! ! | I l !
| | RAVERAGE 1 1,079,473.753 | 533.073 | 1,889,073.067 | 932.87V9 |
| | I | I 1 1

!
|
|
1
!
|

!
1
!
!
|
|
!
I
|
!
|
l
!
!
!
!
|
|
!
|
|
|
l
!
!
!
I
l
l
!
|
|
|
!
!
|




TABLE OF SUMMARY OF ESTIMATED VALUE OF IRRIGATION WATER FOR SEVERAL
IRRIGATION SCHEME MODELS BASED ON FULL. RECOVERY OF CAPITAL AND
OPERATION AND MAINTENANCE COSTS (AT 30% DISCOUNT RATE)

Appendix 7-1f

€07

!

l I P. VALUE | Economic Valus of Hater [Rp/US$ ha/Cropl |

I Total | C + o&M | -1 !

No. | Frea | Costs ! Hel: Seamon Paddy ! Dry Saason Paddy I Total Heter |
I Cha | | ! - | 1 [m3/year] |

! I (RplO~eEl | Rp. | uss. 1 Rp. | uss. 1Crop Index=1.301

{ | ! | ! ! IEFFICIENCY= 80|

! ~1 | el R ~1 | | |

| | ! l | ! | !

| | ! | i l | !

1 ! Yoo 1 1,782.552 | 1,350,421.012 | E66.675 | 2,963,236.771 | 1,167.031 | 10.889%10°6 |
1 ! ! 1 ! ! | |

! 1 | ! i ! 1 |

2 ! 1,000 | 2,546.503 | 1,850, 463.023 | E66.905 | 2,3€3,345.291 | 1,167.084 | 15.555x10°6 |
! | ! ! | | | !

! ! ! | ! ! ! |

3 | 5,000 | 11,930.820 ! 1,265,450.900 | £24.914 | 2,214,539.074 | 1,098.600 | 7PP.?P7PSx1076 |
| ! ! ! ! | | |

| ! | | . 1 ! ! l

4 ! 7,500 | 17,711.020 | 1,514,716.334 | v48.008 | 2,650,P53.S684 | 1,309.014 | 116.663x10°6 |
. I | ! 1 ! | ! |
| ! ! ! } ! I 1

S I 10,000 | 19,54z2.242 | 1,413,072.525 | E97. 814 | 2,472,876.918 | 1,221.174 | 155.550x10°6 |
l l 1 | | | ! !

| ! ! l l ! | |

&6 I 15,000 | 29,313.263 | 1,413,072.525 | E97.6814 | 2,472,876.918 | 1,221.174 | 233.325°10"6 |
| ! ! l | I ! !

| ! ! ! ! ! l |

v I 20,000 | 30,967.655 | 1,4S6,019.312 | v18.022 | 2,548,033.7%6 | 1,258.288 | 211.100x10°6 |
| ! 1 ! I | l |

| | l ! | ! | |

8 I 25,000 | 98,709.5£9 | 1,456,019.312 | P19.022 | 2,5498,033.796 | 1,258.288 | 288.975°10°6 |
! ! ! | | | | 1

! | | ! 1 | | !

9 I 30,000 | 42,917.665 | 1,354,192.046 | E64.322 | 2,354,192.046 | 1,162.564 | <4€6.650°10°6 |
! ! ! l } | | l

l | | | ! | | !

10 | 85,000 | 50,070.632 | 1,354, 192.046 | E64.322 | 2,354,192.046 | 1,262.564 | S44,425x10°6 |
! ! ! ! ! | | !
=== l ! ! =] | l !
{ | ! » ! } l o |

! I AYERAGE I 1,392,763.904 | 686.902 | 2,434,208.024 | 1,212.078 | |

! | | | | | ! !
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SUMMARY OF FARM BUDGET CALCULATION FOR TYPICAL LAND HOLDING
OF THE KALAENA IRRIGATION SCHEME, LUWU IRRIGATION PROJECT

Appendix 7-2
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SUMMARY OF FARM BUDGET CALCULATION FOR TYPICAL LAND HOLDING
OF THE LAMASI IRRIGATION SCHEME, LUWU IRRIGATION PROJECT
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SUMMARY OF FARM BUDGET CALCULATION FO
OF THE WAU RAREM IRRIGATIO

R TYPICAL LAND HOLDING
N PROJECT
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SUMMARY OF FARM BUDGET C
OF THE THE AVERAGE

ALCULATION FOR TYPICAL LAND HOLDING
FIGURE PROJECTS (ALLTOGETHER)

Appendix 7-5
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FARM INCOME IN EUPLAH
{Milliona)

FAEM INCOME IN BUPLAH
(Milliona}

APPENDIX 7-6A

TYPICAL INCOME FOR SMALL FARM SIZE

{BETWEEN 0.5 AND 1.20HA)
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0.7 T T T T T T
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SIZE UF LAND HOULDING (HA)
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APPENDIX 7-6B

TYPICAL INCOME FOR MEDIUM FARM SIZE

(EETWEEN 1.20 AND 2 Ha)
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FARM INCOME IN RUPIAH
(Nillions)

APPENDIX 7-6C

TYPICAL INCOME FOR LARGE FARM SIZE

(BETWEEN 2 AND 8 HA)
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BOUSEHOLD SPENDING IN RUPLAY
(Millicns)

HOUSRHOLD BPENDING IN RUPIAH
(Millions)

APPENDIX 7-7A

HOUSEHOLD SPENDING FOR SMALL FARM SIZE

(EETWEEN 0.3 AND 1.20HA)
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APPENDIX 7-7B

HOUSEHOLD SPENDING FOR MEDIUM FARM SIZE

(EETWEEN 1.B20 AND 2 HA)

1.42

1.4 -
1.38 —
1,88 —
1.94 —
1.32

1.3 -
1.28 -

1.28

Household expenditure
P9

1.24
1.882 -

1.2 ~

&
=T

1.18
1.8

T ki

1.8

SIZE UF LAND HOLDING (HA)
A < LAMAST

410

1.8

A

AVERAGR




HOUSEHOLD SPENDING IN RUPLAH
(Millions)

APPENDIX 7-7C

HOUSEHOILD SPENDING FOR LARGE FARM SIZE

(BETWEEN 2 AND O HA)
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BALANCE OF INCOME IN RUPIAH
{Thousands)

BALANCE OF INCOME IN RUPIAH
(Thousanda)

APPENDIX 7-8A

BALANCE OF INCOME AFTER SPENDING

(LAND HULDING BETWEEN 0.5 AND 1.25HA)

-3

- ot a]
galanc®
7] o
o
_ [m3
H 1 1 1 1 { i
o.5 0,7 0.8 1.1 1.3
SIZE OF LAND HULUING (HA)
RAREW + KALAENA < LAMAST .8 AVERAGE

APPENDIX 7-8B
BALANCE OF INCOME AFTER SPENDING

(LAND HULDING BETWEEN. 1.20 AND 2 HA)

-100 — [w]
-200 T T T T T i {
1.2 1.4 1.6 1.5 =4
SIZH OF LAND HULDING {HA)
RARBM + 3 LA‘MASI a AVERAGE
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BALANCE OF INCOME IN RUPLAH
{MilHonx)

APPENDIX 7-8C

BALANCE OF INCOME AFTER SPENDING

(LAND HULDING BETWEEN 2 AND 5 HA)

2.4

B.R

1.8
1.8 —
1.4 —

1.2

0.8 —
0.6
0,4 -4

0.2 4

T { T 1 1 { i J i

2.4 2.8 a2 3.6
SIZE OF LAND HOLDING (HA)
¢ LAMASI

4.4 4.8

»

& AVERAGE

413



WATER VALUE IN [RP/HA/CROP]

WATER VALUB IN [RF/HA/CROP]

APPENDIX 7-9A

ESTIMATED VALUE OF IRRIGATION WATER

FOR WET EEASON PADDY IN (RP/HA/CROP)
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APPENDIX 8-1

GENERAL SUMMARY OF THE DATA COLLECTED DURING THE FIELD SURVEY

THE SCHEMES ALL~-TOGETHER

{ ! { !
! { ! !
{ | ! ! {
] Ho. | I TEH | UHIT { o i i e e 1 BASIC STATISTICAL FIGURES I
] | i | HOUSEHOLD! PERCENT { PERLEHT ] ]
1 ! ! i HERL: l HITHIN i FROH b == -1
| § 1 1 { THE SCHEHE! TOTARL ! | | { i
] ! | ! <H> i <22 i (=] { HEAN { HAXIHUR i HINIHUNH lSTn-DEUIHT.:
{ ] { { | ] ] ] !
! ] e -] ——— 1 | e e e } e | 1 |
I <15 <22 i <> i <253 I 252 I C2To t 2B 1 <230 I <30 : cy1s :
1 {—- | | —— | e § - | —— § omm e et o e | o e e
| 1 ] I ! [ i i { i {
| A. i GENERRL ASPECTS OF THE { QUIEST-01 | ! | ! ! } § i
: | HOUSEHOLD HERD RESFONDEMYT ! | 1 ] { : : : :
[} ! { { | |
I01-011 AGE: 1 ‘YERF i @83 1 1 100 | a7 | 8 | 26 | 10.32 1
| ) 1 [} A ! Qa ] | i i
| ! GENDER: | I i | { t | ] i
{01-02! ~HARLE | MGOS { 247 | 197 .628453 | | 1 1 |
{01-031 ~FEHRLE ! HOS i & | I2.3715415 | | t 1 |
] I ] ] i I o1 i { { !
H | HARIYAL =TVATUS: 1 | § | D] { ! { {
{D1-04{ ~NARRIED i MNOS | 240 |94.861c60 | { i | {
101~-08] ~SYINGLE § NOS { 4 1 11.5810276 | i ! { |
101-061 ~-HIDOK i HOS ! 914 13.5578182 | I i ! ]
! { | { 4 ) { | ! ! 1
1 1 ETHNICITY: | | ! ! 1 ] § ! |
{01-071 ~JRVARESE { HOS ! 187 1 I T3.913043 1 | 1 ] |
101~-081 -SUNDANESE § HOS § s | 11.9762848 | | | ! !
101-09! ~-BALINESE ! HOS ! 14 | |15.5335363 | { | ] i
{01-101 -LOHBOKMESE [} MHOS | 31 11.1857707 | I ! { ]
{01~11| ~BUGISHESE I NOS | 18 1 T.1146248 | { 1 { i
:01-12! -TORARJARHESE 1 1HOS i 26 1 110.2768673 | ! t : :
§ } ! 1 [ | | }
| | RELIGION: I ] | | | | ] { !
101-131 ~MOSLEN | MOS { 204 1} 180.632411 | i i i i
{01-14] ~PROTESTANT | MHOS 3 28 ! f11.462480 | | i ! I
101-151 ~CATHOLIC § NOS 1 & 1 t2.3715415 1 { | ! ]
:01—16: ~HIDUISH { Q3 | 14 1 15.5335362 : : ] : :
! i 1 | |
! i EDUCATIOHM: i } { | | [ | ! {
101~171 -ILLIVERATE t NOS 1 36 ! 1 14.229249 | i { | {
101-18! ~PRINARY SCHOOL 1 MNOS ] 166 | 165.612E543 | 1 § i ]
101-191 ~SECONMD. SCHOOL | Has | 31 1 112.252964 | 1 { |
:01—20: ~-HIGH SCHOOL i MOS 1 20 |} [ 7.9051358% | { | { !
! { § i ] ] i H !
101-211 NUHBER OF CHILDREN: | PIERSOHN i 247 | 197.6284953 | 4 1 11 (X3 2.13
101-221 NUNBER OF DEPENDANTS: | PERSON f 240 | 1 94.851E60 | 21 i o 1.65 |
{01-231 PERSON PER HOUSEHOLD: i PERSOH | 253 | i 100 | 6.74 | 1™ 1 < | 3.78 |
:01-24: HIGBRATION YEAR: § YEAR i 253 | { 1010 ¢t 1370 | 1530 | 1338 ¢ 11.65 |
! t | } { i | § !
{ I TRANSHIGRATIOMN STATUS: i ! i I | } i ! H
101-251 —~COLONMIZATION H oS i 22 1 18.63565%1 | | | ! !
101-261 ~GEHERAL t HOS | g8 i 1 22.924301 ] I i
fa1-2¢1 —SPUNTHNEOUS TRAHSHI GRAMTY | MHOS | 91 ¢ 1385.966373 | ] i 1
101-281 -LOCAL i HOS 1 26 1 {10.276E73 | | 1 ] |
101-291 -RESETTLEHNENT | HOS t 12 1 14, 74302350 | { { ] 1
{C1-301 —~INTEGRATED [} HOS H 21 10.739051353 | | ! ] |
11-311 -SELF INITIATIVE/SSHAKARER | HOS i 17 1 16.7183E7S5 | { i ] t
101-321 ~-NATURAL DISASTER { HOS ] 12 4. 7430630 | ] | }
{€11-33¢ ~SOCIAL FROGRAH | MHos ] 10 | I 3.95285E91 | | { | |
:01~34: -~CRUSH PROGRAHA"INPRES" ! HOS { 31 11.1857707 | § i ]
! { | ] | ! ] i !
t { PROVIMCE OF ORIBINGS | ! { | ] ] | ]
1011~351 —~LANPUNG 1 oS t -2 11.1857v7vov | 1 1 ] |
L1036 —-HEST JALVA i HOS H g 1 13.1620858% | 1 | i
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02-231
02-24}
02251

02-26|
0z2-271
0z2-281
02-291
|
|
1 Gg2-301
102-311
t02-221
1 02-2331
1 02~341
i02-381

C.

103-011
{03-021
{02-031
103-041
1 03-051
103-0¢}

|
{CROP PRODUCTION:

~CENTRAL JAVH
~EAST JAVA
~BALI

-HTB <LOMBOKD
~SGUTH SULAMEST

ABRICULTURAL AMD
LAND USE ASFECTS:

IRRIGATION EXPERINCE:

ANOUNT OF LAND QHHED:
~IRRIBATED LAND
~UPLAND <NON IRRIGATED>
-HOUSE YARD

-0THERS

LAND TITLE:
-AVAILABLE <73
~UNAVAILABLE

THE SIOGNIFICANCE OF

LAND TITLE:

~INMPORTANT <5

-NOT IMPORTANT

LAND LOCATION SEPARATED 73
LAND NOT SEPRRATED:

LAMD IH THE VILLAGE 72
LAKMD HOT IM THE VILLAGE:
LANO DISTANCE:

LANG DHNHERSHIP STATUS:
~LEGAL OHNERSHIF
~RIGHT TO CULTIWATE
~TEHMPORARY OHMERSHIP

THE PRESENT LAND USE:
-IRRIBATED PRADDY FIELD
~UPLAND CROPS

~HBUSE YARD

-FALLOK

—-0OTHERS

CROPPING INMTENMCITY:
~PRODY
~UPLAND
~QTHERS

~PapDY
~UPLAND
~CORN
-0THERS

AGRICULTURAL INFUTS:
~FERTILIZER

~SEED

~INSECTICIDES
~HECHRMIZATION
-LABOR

~CATTLE POWER

FARH LEVEL IRRIGRTION
RSPECTS:

Ol ARRIVAL IRRIGATIOM:
~RUAILABLE

~HAT AVAILABLE

FIXRST YEAR IRRIGATION:
IRRIGARTION SUFFICIENT <>
MOT SUFFICIENT:

TINE OF LAND RECLAMATION:

HOS
NDS
HIIS
HNS
KOS

QUEST-02

YEARR

YES

YES
HO
YES
HO
K

NS
HOS
HOS

TOHAHA
TOH/HAR
TOMHAHA
TOMAHA

RP<HA
EPSHA
RP/HA
RP<HA
RP<HA
RPSHR

QUEST~-N3

YES
HONE
YEAR
YES
MO
YERR

1

249

2«2
23
209
1z
152
129

g
218
2416
137
116
2E5

{42 .68T74T
123.71541%
15.5338963
11188770V
{22.529644

|
|
|
!
)
{
1
[
|
|
I
|
|
)
|
|
|
!
|
]
|
|
{
]
]
|
|
|
|
1
|
1
!
]
!
|
|
]
!
{
]
|
|
|
|
|
{
|
{
!
|
|
|
|
}
|
|
!
|
|
|
|
I

u

7184150

98.418372
28.063241

10
-« TAJ0SIC

A

T6.673341
23.3z20183

100

g

94 . 466405
5.5335968
90.513333
.
9

6 .83794H

T8.2E08EY
1.1857707
20.8833E9

96 . 04T 40
28.063241

100
q.34782E0
3.56731z22
94 . 4ELYUT
13.83399%
5.53%5368

9Z.09436 1
14.624508%
$.8814229
T.1146245

95.652173
S2.09486E1
94 . 4EE6A0T
52.1v33913
50.0"3081
50.98814%

| 45 .849302
1 83.932308

R

COoOTm
s

ol
W~

-

s

1o
o

DOOm
r OO

T L e (e

)

145.07
.14
TQ.41

3.7
1,458
D.15
N.26

143714
23412
435499

113289
E74TE
E2131

1986

.5
0.75

3
2.75

200
100
100

10
10
s
3

Tas000
120000
420000
42?1200
500100
30000

0.15

0.04
0.12

o

s s B

UL

QO

10000
4500
1000
8000
6500
1500

1371

2.89
3.87
D13
.24

1.03

D.6T
N.5%9
[ I B
.81
.74

51.86°

43,35
2u.65

1.54
1.7
1.2e
0.8

114093.81
1TE85. 19
S3930.TT
ABESH .5
ETEST..0m

5I94E

I
N

wn
A

T
.
L
i
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{03-071
1 03-0131
1 03=-031
{03121
103111

104-141
10415
104-1B1
104171
i 04-1131
1 04-131
{ 04-201
t04-211

E.

|
]
i
i
]
105-011
1 0S5-021
1 Q5-031
1 05-041
{1 05-051
1 05-061
05~ O?I

I
05-081
05-091
05-1n|
05-111

i
\
]
|
1
!
|
|
]
!
]
IOS 141
|
|
\
!
|
]
!
1
|
!

CONTINUQUS IRRIGATION <7512

HOT CONTIHMHUOUSS
PAY FOR IRRIGATICH FEETS
NOT PAY ANHY FEE:
IRRIGATINH FEE PER YEAR:

HATER USER RASSOCIATIOM:
~HENBERT

~NOT AR MEHMBER
~INPORTANTT

~NOT IHPRRTANT

FIMAMNCIAL CONDITION AMD
HOUSEHOLD EXPENDITURES

NOM-FARM INCOHE:
~AVARILABLE

—-NOT AVAILABLE
OFF-FARM INCONE 13
OFF~FARM INCOHE 23
OFF~FARNH INCONE 32

HOUSEHDLD EXPENMDITURES:
~FOOD/HEALS

~CLOTHING

~CHILDREN*S EDUCATION
~HEALTH CARE
~TRANSPORTATION

~TRXES

-SOCIAL RELRTED EVENTS

RURAL FINANCIAL SERUVICES:
~RURAL COOPERATIVE UNITT?
~NO RURRAL. COOPERATIVE
~RURAL BANK AVAILABLET?
~HO RURRL BRANK

~RUKAL MARKET AUVAILABLET
~NO RURRL HARKET
~PARTICIPATE IMN THE UNIT?
~NOT TO PARTICIPATE

HOTIVATION, ENVIRONHENMT
FACILITIES AMD AROAPTATION

ON ARRIVAL FHCILITIES'
~LAHD ALLOCARTION
~HOUSING

~LAHND CLERRING
~IRRIGATION FACILITIES
ON ARRIVAL PERCEPTIONZ
~BETTER THAN ANTICIPATED
~HORSE THANM ANTICIPATED

PROPERTY LEFT AT HOMNE:
~AVAILABLE

~HOT ALAILABLE
COHAUNICATION WITH HONE®T:
HOT CORMUNICATING:

S0CIAL PARTICIPATION:
~NEVER

~SONETINE

~0FTEN

-REGULRARLY

HASTERY OF LOCAL LANGUABE
~NOT AT ALL

~WERY LITTLE

~COMMON HORDS OHNHLY
~PASSIVELY

~RCTIVELY

OPINION HITH INTERMARRIAGE

YES
HO
YES

NO
RFAEAR

QUEST~04

YES

NO
RFE/YERR
RE/YERAR
RFAYERR

RE/YEAR
REAYEAR
RFP/YEAR
RF/PERR
RE/YERR
RF/YEAR
RPAYEAR

YES

QLEST-05

N A N

ANAA
YRV EY RV

q
-
o
vi

HOS

YES
HO
YES
NO

HOS
HS
HOS
HOS

HOsS
HOS
HOS
HOS
HOS

)
]
!
|
|
!
]
1
|
I
|
!
1
|
!
{
]
|
|
|
{
]
|
]
|
|
|
{
{
|
]
1
1
|
|
|
{
]
|
i
]
|
|
|
|
|
|
]
]
|
|
)
]
|
]
|
|
|
{
{
!
]
|
|
]
|
|
|
]
|
!
{
|

«F
156
193

1q1

276
2438

1ES5
18

239
ie4
244
241

112
141

g
216
117

100
183

-
ol Ol
N

1 38.3393z0

8.418972

!

|

{

!

1

|

|

!

]

|

|

161, 2648“”
1 38.7351T
162.450592
1 38.736517TY
116 . 205855
|
|
)
|
{
|
|
]
|
|
|

100
92.604745
84.189725
94 . 4E64103
TZ.T272T2
96 . 442607
95.25691&

144.2E877TH
| E5.731288
1 14.624505
185.3754394
130.039525
| 46.2450589
139.52586391
160.474303

124.110867T1
133.2015681
116.20583%
{2.5718418
)

|43 8?3511

|
1
1 35.968379
164.031620
1 75.494071
| 24.50539z24

7.TBESE1

715415

14137

49043
5419985
320220

Tad4eTe

117408
128550
€ 1928
&7 145
ligi1sz
19366

£3.93
£57.93
E2a44
feibe e ]

100000

4000000
4000000
1300000

247Z000
TO0OOO
2000000
1200000
400000
175000
128000

100
100

100

1000

12000
182090
ZQi00

2681300
10000
26500
S000
1300
1200
525

542:320.43
SZ2300.72
27TIIIT.T2

J4BR5E .5
108748.562
221323%.84

2324.87

TI589.85

JERSE.T

Z1733.63

25.64
23.85
29.73
25.82
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iS-211
1 05-221
{ 0S-231
{ NS-241
! {
! ]
| 05~25]
1 05~261
1 05-271
| 05-281
1 05-231
| 05-301
f0S-~311
1 05~321
|
{
a5~331
a5-~341
1
05-05|
a5-361
us-37|

{ 05-491
1 05-501
1

I3l g 6 53 (O 2 Ot U1 KO T K B2 S S LR G 1IN X 0 IS G 100 G a8 513 008 S B O 1S3 2 10 K3 004 £ 000 380 0 S X 20 6 S0 £ ok €3 30 300 1) 590 0 O K £ O S I3 O 30 6 1 630 10 KR 13 50 51 I3 504 R RO 90 0 S KT IO IS R I 4T W U R AW R K 68 S IS 0 I K K K 60 S A 0 ) P 0T G Y U TR S T 0 W U

~STRONMGLY DISAGREE
~CONDITIOHALLY
~AGREE

-FULLY AGREE

PUBLIC FACILITIES:

~RURAL HEALTH AURILABLET
~UNAUVARILABLE RURAL HEALTH
~5CHOOL AVAILABLE?
—~SCHOOL MOT ALATLABLE
~AVAILABLE EXTENSICOH?
~UNAVARILABLE EXTENSION
~AVAILABLE GUIDANCE?Y
~-UNAVAILABLE GBUIDAMCE

ADAPTATION:
~BETTER CONDITIDMN
~HORSE CONMDITION
HAPPINESS:

~HAPPY

~SLIGHTLY
~URHAPPY

PREVIOUS LAMD OWNERSHIFP:
~AVAILABLE

~LAND SIZE IF AVAILABLE
~MOT AUVAILABLE

PRESENT HOUSE COMDITION:
~HOT YET REBUILT
~REBUILT

~YEAR REBUILT

~TIHE REQUIRED TO BUILD
~FUUHD RECQUIRED TO BEUILD

HOUSE CRATEGQORY:

~Xa VERY SIHPILE HOUSE
SIHPLE HODSE
-JII. MODERATE HOUSZIE
PERMRNMENT HOUSE
-~V GOoan HOUSE

NS
HOS
HOS
HOS

YES
HO
YES
HO
vsS
Ho
YES
HO

NOS
NOS

HOS
NOS
NOS

YES
HA
HO

H
YES
YEAR
YEAR
RP.

NOS
HOS
Hos
HOS
Nas

229

241
i
240

=37
15

105
102
1413

alc)
215
221
21s
213

TEETISA
~TOTEOD
~B2OBED

1146245

v o

0.118577
~88 14229
S.2E6916&
«9528E31
q.8E1EEQ
- 1333399
3.675369
« 3241106

[T RURT/RE AT N 3T

T.HEH4ES
3715418

[0RT ]

4. 900257
3.835%392
- 18ETTOT

=0

24.110671
37184150
1 32.0153110
15.5335365
1 1.97E2348
|

1364
q
215939

1932
30
13000000

1956
i
100000

.5

5.78
3.94
3.52

|
|
|
|
|
|
|
|
I
|
|
]
|
|
!
|
]
{
]
1
|
{
]
i
|
|
|
)
|
{
i
!
|
171112 ]
|
]
1
i
|
|
1
1
u
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APPENDIX 8-2.1

LIST OF SUMMARY OF THE SOURCES OF INFORMATION THE TRANSMIGRANT HEARD
ABOUT THE PROGRAM FOR THE FIRST TIME

I T W SO O U S0 O K S 0 D22 O S K W 871 1 1 B O ) I S 0 N T K S RS N R 3 R 1 U2 B B % IR Y O B B IR I KR 853 X S SR A 25 O (R3O 2 S D 3 LT 0t S0 T I A3 B S X T 30 T TR T 0D T R T 2 N R T R S0 I K 4 02 K O A O T RS A U R

OGROUPING OF THE TYPICAL ANSHERS

HUHBER OF CRASES RECORDED <H>

|
!
]

|
]
t { t
1 Ho. | - |
! { OF THE RESFOMDENTS { LANAST I KALRENA | REARER | GEMERFAL YOTAL!GEMERAL REHARHK
1 { | ! I - - ] |
! ! [ 41 PR 2> 1 o<ne [ I BN A x> 4 <N> <% :
! i | ~1 -1 1 boamem e | o e e P ] o o i ] e i e
1 <13 2> (B4 <4 1 58X | CE> 1 avr | €3> 1 <3 1 <103 : <11>
l | ———— —— e o e oo e - - - ——
! | { 1 } ] | ! | | |
i I ] | | i i ! { ! |
! 0O | NO RESPONSES OR COHHENTS § (S| | ol ! G : : [S I :ND RESFOMSES: <R
1 1 | Rt | | R { [ Bttt B il i
| i | | ) i | 1 | | © 1 -LANAST [x}
1 I | PAREMTAUNCLE ) 13 120,634 | 4 14,3582 | 1 10.8333 | 18 16.8181 | -MALAEMA u}
! | | { 1 ! { | | | | ~RAREN [}
I IXT | FRIENDS PREVICQUSLY MIGRATED | 2 13,1746 | 14 | 17.285 | a i T«5 1 25 19.4696 | OUERALL-
! ] 1 ] | | ! 1 | | ! AVERAGED o}
I IIXI | RELATIVES PREVIOUSLY HIGRATED | 14 | 22.222 | 10 1 12.345 | 1 10.8333 | 25 :9.4696 :
1 1 ! | | | } | i
: IV | MEIGHBOUR PREVIOUSLY HIGRATED } 9 114.2858 1| [ (Sl -2 2.5 | 12 :4.5454 :
! | ] | | ! { !
: v : LOCAL GOVERMHENT EWTENSION ] 3 |4.T619 | 13 lz2z2.222 1 4 153.35353 | 25 19.46386 |
| 1 | | | { { | !
: VI | SEE DIRECTLY THE LOCATION t 1 11.8873 1 [t (eI ] o 1 10.57a7 |
{ | ] ! | ! I { | |
: UIT | FROHM THE CONMHUNITY t 2 13.1746 | | [o I} o 1 oot 2 10.7575 |
| 1 1 | | i ] 1 I |
:L‘III | LOCAL PEOPLE ] 1 11.58872 | 1 [« I [S a 1 10.3787 1
{ | | ] ! t ] { | i
: IX | VILLAGE HEAD | v oi11.111 | t2.4691 | 18 115.833% | 28 |10.606 |
{ 1 { I f I | { | {
: X 1| RURFAL EXTENSIONM STAFF | 8 11z.698 | 17 120.9497 | 13 1 10.83% | 28 114.39Dd |
| | ! | { | ] i | 1
: XI | TRANSHIGRATIOM EXTENSION | 1 11.8873 | 16 119.753 | £8 |SE.EEE | 8% I132.196
| I i | { | I { | !
: ¥IX | TEACHER ! 1 11.58873 | ool o | o 1 16.37a7 |
| ! ] | I | | ! | 1
:RIII I FILM PROPAGANDA ! 1 11.5872 | o [V | [ 1 10.537ar |
] | ] | | | | 1 | !
: XIV | PREVIOUS TRANSHIOGRFANT ! o | g ! | 0| 2 11.6686 | 2 10.7575 |
| | | 1 [ ! | } | ]
! ] 1 | { | | | | ] |
1 (& 1 | ] ——— | | —mmme | I | ]
] { | | ! | | ! I | ]
: ] ToraL 1 &3 1 100t 81 | 100 1 120 | 100 | 264 | 100 |}
1 t !
-
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APPENDIX 8-2.2

LIST OF SUMMARY OF THE LIVING PROSPECTS THAT THE TRANSMIGRANT

GROUFPINBG OF THE TYPICAL ANSHERS
OF THE RESFONDENTS

HEARD BEFORE JOINING THE PROGRAM
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LIST OF SUMMARY OF THE INFORMATI
FACILITIES TO BE GIVEN WHEN JOI

APPENDIX 8-2.3

ON THE TRANSMIGRANT HEARD ABOUT THE
NING THE TRANSMIGRATION PROGRAM
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APPENDIX 8-2.4

LIST OF SUMMARY OF THE TRANSMIGRANTS' OPINION ABOUT THE DECISION TO
PARTICIPATE IN THE TRANSMIGRATION PROGRAM
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APPENDIX 8-2.5

LIST OF SUMMARY OF THE TRANSMIGRANTS’ MEANS OF LIFE PRIOR TO THEIR
PARTICIPATION IN THE TRANSMIGRATION PROGRAM
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APPENDIX 8-3.1

LIST OF SUMMARY OF THE THE TRANSMIGRANTS' REASONS WHY THE LAND TITLE IS

08 O ) R R A 5 IS TG 51 5 R e S G 6 B 0 0 G 55 5 T R 557 13X 01 6 TS 06 I U B3 O 0 10 B S 0 S0 K2 S A A T8 36 K 1 900 5 53 48 150 3 6K R 500 KR SR O R 00 X3 38 L

IMPORTANT FOR THEM

X300 0 £ AT WG L £ O K 9 0 55 X S 0N K TN 52 0 30 6 L 5 KX 5 W TR B U A ) 8 A RS o 133 18

1
1 wi
x =
4 =
c ol
x Q
Lt zo
o ~ ox
- Q=
d ] nuo s
T hed d = U1
& 2ol
ut o
= S
W L&D
@ T Ia
ol
[+ v @o W e & Q £ n P 2
latan o o Q [ o n ~ ™ tn o
[= RS - g o wn n n [ L] o w A ad
=1V . . ] I~ : o [} o T
v o m L . o * n 3 .
. n il Aal o - L ] I o
m m e am ] e o 2 mm o o e A o = - e o - . — A —n = n = S e 4= 4 e = = - e s e o o
Wiania P n o f=] I T - o o wn
TIT IR iy ih v ~ T n ™ 2]
wiviwv - n
=)
A o =} L) ] 0 o o 0 o =}
= alAa 141 o o 1] o - vl ] =]
b Wil - wr - & b el © o -
{Eiviv) . . . @ w B Y] =)
=] ul t i [¢] i3] N x 3 u 3 9 t
] ¥ [ T - - w = - o ] i
[»] IL | oo omom | oo o o o s e o o s e e o o v o =k Sm e e e S A = S s S S e o o e en e o e e e e
i i i
o Palas [s.] il o [=} t o o Lol 21 n
3 121 w < - - o T
{14 PN -
o ! i !
v i I
w 1 1 o n N o n [=] T a & o
n Al o n n un [ ] N~ o
T slwt 2 V] v o 1] fusd Al
(%3 [ IV AV ’ . . : . 1l
=z ! et ] s o o .
|’ w 1 o - - =1 N 1 H
) (L | e cm | o o o o e o mm 2 e e o 4o o e s S = % = = e m e A e = s % e e o m o
=] |
[ 4 Clianla 0 n ~ Q n o 1] o o ud
ut Xirzinm n ] Al N ] [y}
a viv -
Loy !
T | cmem e v an | o o e e o o et ot e o e e e " - o T = e S S % " o = e o e == e o —_————
= i
T Al o o o] n T o n 1 9
Aln vt o N ¥ [} bl T i =3
HINIYT o had @0 n 1 o (3] in -
niviwv H .n n b o A ] o
T - . . o . . o .
M n wn w o v 3] ] T
)
AlA o wn 0 o b T n —t v T
N fn ] [y «
vV
t 1
>
o - 1
= e o |
“ [+ %] 1 - w =
o - n oo x o
u i (=371 o a o -
= 4 I i raga [t} zn T =
v i Pl I o pugli] @ u ) 4 [+ o4
= r - 4= = o -
o« 0 = x i Wl Wz Q )
= Q o W QO NW = [=]
Jd o tal r -4 . Xw O « i
C u = b (=] [ X Tu "t ol
o a [+ o o p =4 X oQ pet ) [a}
HOZ =] i1 {8 o i e Ju = [A]
o O - @ >uw nul v -0 T
> L ] o =3 i v ) =t Ut i T
- n n [+ o z . wa o>& =0 DC =
w ™ o2 & [+ =4 = no [a4] O ] =
W A W ) o] Lf = 2 4 Lo ol o4 o ]
g 42 . [+ 4: 4 [N . J 5§ =
oW - i WX ' o - b -I z
X wT o I [+ 4 or w ITuw == o
L - Ik W T 2 - ITX =TI w w
Q b in - | (8] - =00 - o >
'8 =0 u Wl [ R0 > o =]
o O wa @« ra n « O Wi [TY'N T o
= o = 1) ui g} xXxTro =O o
= o R of W > - Txn ouna - wo w
o “uy > W@ wt ow na nx Did >
=] wno [+ [ $2] ut w w nw 30 Co @<
=] Tl x o.n 'S o1 R o= N Iu x
o = n . [=] cCx b [=]
o QX o QQ Q ona Qou oc o o
-2 - —a L [l = 4 O =0 - -
! t
* ~ L ol -
Q o -~ ol o) > 3 - bl Il x
= v L] L] = > > W -

424

£ £2 £3 EX 1 N 0 5 R 52 S 2 £ O 51 831 308 11 10 CF £33 54 10 08 B2 X3 2T 18 B2 18 0 NN IR KD 58 133 B4 1 513 £ T B3 15 3D 72 15000

3 50 3 O 6 K LE1 S EX 008 3 3G W TN 360 13 SR S IR G KR I A B K £ 20 I 0 8 120 0 0 6t T K £ S £ 0 263 60 53 O30 SO G A 5 T O O FOR B Y MR T W £ O B B R S



SZv

HO.

LIST OF SUMMARY OF THE PROBLEMS AND OPINION THE TRANSMIGRANT
ABOUT THE LAND-USE ASPECTS THEY HAD
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~LACK OF SKILL AND EXPERIENCE ON AG~-
RICULTURAL TECHHIGUES S0 WE MEED
HORE AGRICULTURAL EXTENSIOH.

~EXTREHELY DIFFIZULT TO UMDERTAKE
THE MEH LAKD RECLAHMATION LUMDER TH
ORY LANMD CONMDITION, OR PRIGR TO I
RIGATION COHREHCENENT.

~SUFFERED FROH IRRIGATION WATER
SHORTAGE DURIMG THE PROCESS OF THE
HMEH LAND RECLAMATIGHM.

—-LOH CROPPIHG INTENCITY AND IRREGU-
LAR PLANTING FRATTRH BECAUSE THE

HATER SHOULD EE _ROTATED DUE TQ THE
CURRENT UMSTABLE LAHD COHDITION
~CHERERE MBRICULTURAL LABORER AHB/OR
AECHANIZATION DURIMG THE LAND PRE—
PARATION AND FLANTIMG SEASQH.

x!m

DURIMG THE CROP HAINWTEHANCE .

~THE STATLS OF LAaHD ALLOCATION IS
STILL UNCERTRIN, UNDER DISPUTE AND
IHSECURE TO CULTIVRTE

~HE DG ENJOY R ETEOLETAND BOOD CROPS
AS WELL AS IRRIGATION SERVICES.

~IRRIGATION ROTATION HAS CREATED A
HUHBER OF CONSTRAIMTS FDR THE CUR-
RENT AGRICULTLRAL IMPLEMEMTARTION.

~SUFFERED FROM PEST ATTACK DUE TG
THE HON UNIFORNITY OF PLANTATION,
HUCH OF THE WICIMITY LANDS

STILL UNCULTILVATED/WILD DEGELATION.
—-LACK OF GCAPITAL FOR FPERFORMIMNG
AGRIGULTURAL HUORKS, AND DIFFICULT
TO OBTAIN RGRICULTORAL CREDIT FROH
THE RURAL BANi.

~THE LAHD ALLOCATION IS HOT SUITABLE
FOR IRRIGATED PADDY, POOR SOIL H/HO
TOPOGRAPHI CAL EAND F DN
-LOM AHD UNSTRELE CROF PRODUGTIOMN.

|~THE HEH LAND RECLAMATIOH HEECDS

| AH EXCESSIVELY HIGH WATER COMSUMP—
| TION AHD OCCURED FOR SEVERAL YEARS.

| ~POOR AND IHFUFFICIENT AGRICULTURAL

| EXTENSION SERVIGES. CLESS GUIDANCE

| HAS BEEN PERFURMED)

IRRIGHTIOH FOR QUR LAND

| ~LACK OF FARHERS? INTEGRATION AND
POOR COQPERATIVE SPIRIT TO CoaDUCT
ABRICULTURAL ACTIVITIES. <HE MEED
DRGANMNI ZATIONAL CONRDINATIONS
~IHCOMSISTENRT FROUISION OF AGRICUL-
TURAL INPUTS.
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APPENDIX 8-4.1

LIST OF SUMMARY OF THE TRANSMIGRANTS' WAY OF LIFE PRIOR TO THE
PROVISION OF IRRIGATION INFRASTRUCTURES
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NUHMBER OF CASES RECORDED <M> {

BROUPING OF THE TYPICAL AMSHERS 1
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| { ]
: HO { ; 1 :
: ) : OF THE RESPONDENTS { LAMAST ! KALAENA i RAREN :GEHERHL TOTRL:GEHERHL REHARK
: : | i | < o> 1 a I . b : :
L_<w> <2 | <3 § <ax | <S> 1 <6> I <¥» | <@y | <9» | <103 ! <113 :
! | ! ] 1 1 1 ! t t ] ]
! ] ] 1 1 ] i ] 1 t t 1
I © | NO RESPONSES CR COMMENTS : e | 15! : ol 113 | o RESPONSES: < |
t 1 ] ] ] i 1 | ] ! | ~LANASI 12.903 |
i I | TO CULTIVATE UPFLAND CROPS SUCH RS | 43 159,722 | S8 175.324 | 114 |T6.510 | 215 | 72.147 | ~KALAENA T.1423 1
1 | CASSAVA, UFLAHD PADDY, CORH, BEANS, ! { 1 i ] | ] ] | ~-RAREH o1
1 { ROOT-CROFS AND OTHER HIXED CROPS. | ] 1 ] ! i ] { !  OUVERALL~ ]
! ] ] 1 ! ! 1 1 ] ] t AUERAGED 5.1%83 |
: 33 : TO HORK AS AN AGRICULTURAL LHBORER.; 2 :2.???? : 8 I1o.399 {10 {5.?114 : 20 :s.?114 ; :
i
1 ! 1 ! ! ] 1 i 1 ] ] !
{ IIT | TO HORK AT THE FACTORY, SAWMILL ANDI o ot 2 12.5974 | 9 1E.0q02 | 11 (3.6912 | |
i i TIMBER PROCESSOR IN THE HEAR BV. ! | 1 1 1 ! ] 1 1 1
L I T I T e |
1
| TU ITO WORK AS FOOD GROCER OR RETAILER | o1 o 1 1 11.2967 1 3 12,0134 | 4 11,3422 | ;
1
] | 1 1 ] ] ] | 1 1 ! ]
{ U | TO UORK AS A CARPEMTER/CONSTRUCTINNI 2 12.7777 | 1 11.2987 | 4 {2.6645 | T 12.3489 |
1 | LABORER. ! | ] 1 t ] ! ! 1 1
1 ] ! ! ] 1 i ] ] ! 1 1
1 ] { ] 1 ! 1 I ] 1 1 1
I vr | AS A REASONAL LABORER IN AMY WORKS. | o 0! o1 o1 R 1 10.3355 |
! 1 i 1 1 1 ] 1 1 1 i ]
{ VIt : BUVING AND SELLING CATTLES. Lo : o : 1 :1.29&? ] 10,8711 | 2 {0.5711 i :
‘ ]
{ 1 : ] 1 N - I t 1 1 ] (
{urx: | TO CULTIVATE RATMFED OR SHANP PAODY| 1 :1.:988‘} 3 :3.9951 ! 1 :m.5711 : 5 {1.8??8 ;
] ] i | K { ] i ] { i i
| I | RETIRED GOVERNMENT HORKER. ; 1 [1.3888 : 2 1z.5974 | o e b3 :1.005? : !
{ ! t ] I t ! 1 i 1 ! |
I X | TO HORK AS R SHARE CROPPER. : 6 18.3333 | o1 o1 o : ol 6 }2.0134 ;
! ! 1 | 1 1 ] | ] ] 1 ]
| ®I | TO CULTIVATE LOMLAHD PADDY THROUGH | 12 | 15.686 | 1 11.2997 | 2 11.3422 | 15 15.0335 |
] | OHM EFFORT TO PROVIDE SIMPLE IRRI- | ! ] 1 I ] 1 1 1 ]
{ : GATION FAGILITIES. 1 } | : ] : ! : : ;
1 ] !
{ ®IX : TO HORK AS HOOD HUNTER DR FISHING. : 4 :s.ssss { o 01 2 :1.3422 : 5 12.0134 l ;
] 1
] 1 ] | ] 1 { ! 1 1 ] ]
1XIII | TO CULTIVATE FRUIT TREES. ! 1 11.3883 1 0| ol o1 0t 1 10.3358 | ]
5 | : | ! { ! { i } { | l
| XIV { TO MAKE EBANBOC IR FALH LEAF ] o | ot ol o1 2 11.3422 | 2 10.6711 | ]
] | HANDY CRAFT. { i { t ] ] i ! t ]
1 ] 1 1 ] i ! ] 1 ! ] !
! -1 - ] ! - [ = § - ] i ] ]
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APPENDIX 8-4.2

LIST OF SUMMARY OF THE TRANSMIGRANTS’ OPINIONS AND REASONS
ABOUT THE IMPORTANCE OF WATER USERS' ASSOCIATION
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GROUPING OF THE T¥PICARL RHSLERS {

OF THE RESFOMDENTS

HERFL TOTHL:GEHERHL REMARK
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I

LAMAST KALAENA i REAREN £ :
<H> | <> | :
< |
- {
|

] ]

i ]

<H> { (S : N> | <Ry : CHO : <E> ;

<> <> €43 1 <83 ) <63 foava €8> |
|

{

]

<11

NO RESPONSES OR COHMHENTS tND RESFONSES: <D
| ~LAMASY 41.935

62.100 {-KALAEMA g
{ ~RAREN 0

QOUERALL -

AUVERABED 10.27%

TO FACILITATE A PROPER HWATER HAMAGE
HENMT AT THE FARM LEVEL BY HEANS OF
ORGANIZED GROUP ARRAMGEHENT .

TO FACILITATE A SIGMIFICAHT IMNCREA-
SE IN THE CROPPING INMTENCITY BY HFY
0F HUTUAL COOPERATION.

TO WUORK TOGETHER COMSISTENTLY FOR
SOLUING OUR PROBLEMS OR SETTLING
DISPUTES COMCERNING THE HWATER DIS—
TRIBUTION.

TO ALLOW AN EASY MOBILIZATIOM OF
HORKING BROUPS FOR PERFORHING THE
HECESSARY HAINTENANCE OF IRRIGATICOHN
FACILITIES AT THE FRRM LEVEL.

TO HAIMTAIM A COMSTANT AND FAIR WA
TER DISTRIBUTIOM THRODUGH THE ORGAM
IZED WORKING COOPERATION.

TO HAINTARIN A UNIFORM CROPPING
PRACTICES. .

TO ENCOURRGE THE IHPLEHENTATIONM OF
EFFICIENT IRRIGATEL AGRICULTURE.

AS A RELIABLE MEASURE TO EDUCATE
THE FARHER BY HAY OF HUTUAL EXCHA~
NOE OF EXPERIEMCE IN THE HATER MR-
HAGENENT AMD OTHER RABRICULTURAL
TECHNI QUES.

TO ESTABLISH A RELIABLE HEAN OF COH
HUNYCATING THE AGRICULTURAL FND
IRRIGATION INFORHATION AHONG THE
HEHMEERS, RMD TO RLLOW AN EFFICIENT
DISSIAINATION OF INFORHATION.

TO ALLOK R PROPER REPRESEMTATION CF
FTHE GROUP FOR DEALING HITH OTHER RE
LATED INSTITUTIONS. <FOR INSTANCE,
APPLICATION OF HATER, AGRICULTURAL
INPUTS TO THE GOVERHMEMT.>
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APPENDIX 8-5.1

LIST OF SUMMARY OF THE TRANSMIGRANTS' OPINIONS AND COMMENTS
ABOUT THE RURAL FINANCIAL INSTITUTIONS
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MURBER OF CASES RECORDED <nd> !
GROUPING OF THE TYPICAL ANSHERS
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I KALAENA
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!

I

iz

!
) -
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N0 RESPONSES OR COMMENTS

|
1
]
—————— ]
l
I HO RESFOMSES: <&
I

§
1
i
i
1

I ~LANAST 1T.7T41
36.065 | ~KALAEMA 17142
| ~RARREN 2r.272
OVERFALL~
AVERAGED 22.134

WE HAVE HO RURAL FIMANCIAL INSTITU-1 &3
TIONM TO SUPPORT THE LOCAL ECONOMY. |

HE HAVE VILLLAGE COOPERATIUVE UNIT
BUY HNOT EFFECTIVE DUE T0 LACK OF
CAPITAL AND QUALIFIED PERSONNELS.

HE COULD OHMLY ACCESS CREDIT FROH
LOCAL HONEY LEMDER HITH HIGH INTE-
REST RATE, HE TAKE IT THOUGH FOR
NO QTHER ALTERMATILES.

HE URGENTLY NEED IMN DQUR VILLAGE THE
RURAL FIHAMCIAL INSTITUTIONS THAT
COULD PROVIDE AGRICULTURAL CREDIT
FACILITIES TIHELY AND HITHOUT TOO
HIGH INTEREST RATE.

HE COULD GET ACCESS TO THE LOCAL
HARKET IH THE HEAR BY VILLAGE, BUT
PRICES FOR AGRICULTURAL PRODUCTS
ARE MNOT STHBLE AND GFTEN TOO LOH
CONMFARED TO QTHER GO0ODS HE HEED.

HE URGRNTLY NEED R STABLE NARKET
HITH REASONMABLE PRICES, AT LEAST
CONFARABLE TO OTHER B0OODS.
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8

4.93180

739 2a.1082 11,085

VIYL HE FROPOSE A BETTER RURARL TRAMSPOR~
TATION FACILITIES TO ALLOW US TO
BRING OUR PRODUCTS TN THE RELIABLE

ANRD CORPETITIVE HARKET.
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APPENDIX 8-5.2

LIST OF SUMMARY OF THE WAY THE TRANSMIGRANTS PARTICIPATE IN THE
ACTIVITIES OF THE RURAL FINANCIAL INSTITUTIONS

40 00 3 S I S A 0 S S I 57 0 T N K3 063 T 0 TR 5 O £ M0 2 K 20 05 00 B3 5 O K I Gt M 5 I N A W LR S G A0 S 0 Y 13 2 O 0 6 |0 6 O N R G O I B 3 T 22 R KT N T ) 55 500 X BT 8 6 R 06 6 W R R 8 30K SR K 0 1 X0 90K K3 5 30 0 0 03 B R 6 D8 K IO L R 1 IR K 50 X8
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HO RESPONMSES OR COHMHAENTS

SINCE NO HARKET IM THE VILLAGE, HE
ARE RESORTED TO SELL OUR PRODUCTS

IN THE REMOTE HARKET HITH UNCERTAIN
PRICE AND HIGBH TRANSFORTATION COSTS

HE SELL OUR RGRICULTURAL PRODUCTS
TO THE BLYERS HHO SERVE THE VILLR~
BERS ON DOOR-TO-DOOR BASIS.

HE SELL QUR PRODUCT OM OHM STALL
BECAUSE MARKET IS 30 RENOTE

HE SELL OUR PROBDUCTS THROUGH A SvY5~1
TEH CALLED “TEBAS', THAT IS TO SELLI
THE PRODUCT AT THE FARH, IMHEDIATE-|
LY BEFORE/ZRFTER HARVESTING. |

|
THE UILLAGE CCOOPERATIVE UWMIT CANNOT!
PROUVIDE .A 300D BUY AHMD AGRICULTURALI
CREDIT, S0 HE SELL OUR CROP ANRD BUYI
QUR DAILY NEEDS AT AN UNCERTHIN [
PRICE. ALS0, OBTAINM CREDIT FROH THEI
LocAL HOMEY LENDER.

HE TAKE THE ADUVANTAGE OF THE WIL-
LAGBE COOFERATIVE UNIT TO OBTHAIHN
CREDIT AND AGRICULTURAL INPUTS
THAT COULD BE PAID BACK AFTER THE
HARVESTING TIHE.

HE BECOHME A 800D MEMBER OF THE VIL-1
LAGE COQFERATIVE UNIT, 50 HE COQULD |
ACCESS TO CREDIT AMD SAVING FACILI-I
TIES. !

t
HE TAKE THE ROUVANTAGE OF OF VILLAGEL
HARKET FACILITY AT OUR VILLAGE BUT |
PRICES OFTEN FLUCTUATED AND UNREAL-]
LISTICALLY LOHW.
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APPENDIX 8-6.1

LIST OF SUMMARY OF THE TRANSMIGRANTS' PLANS THE PROPERTY THEY
STILL HAVE AT THEIR PLACE OF ORIGIN
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APPENDIX 8-6.2

LIST OF SUMMARY OF THE TRANSMIGRANTS' OPINIONS AND COMMENTS ABOUT THE
SETTLERS ADAPTATION TO THE TRANSMIGRATION SCHEMES
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CUERAL L~
AVERABED 27.272

~QUR VILLAGE STILL HAMPERED BY SONE
PROBLEH ABOUT SECURITY DUE TO OCCH-
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RONHEMTAL CONDITION.
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OR UNDERTAKIMG THE NEH LAMO RECLHA-~|
ATION AHOD OTHER AOGRICULTURAL HWORKS!

ORE EXTENSION NEEDED FOR STRENHG-
THENING THE TRANSHIGRANTS? AHARE-
HESS OM THEIR RIGHT. OBLIGATION AMD
RESPONSIBILITI

|
!
|
]
|
|
1
|
{
[l
!
!
I~
I
I
!
{
!
1
]
1
|
1
|
|
{
{
!
{ E.B6EE
{

|

i~

|

|

vIx I—HE ARRE HAPPY TO LIVE IN A FPERCEFUL

|

{

i

{

]

|

]

|

|

1

1

1

!

1

|

|

|

|

t

|

i

]

|

!

1

|

!

I

l

|

|

l

|

|

10.€38 D.8643

IJWHUEZ'ﬂDm

2.1276 1.7693

AHD SECURE ENLIRONMENT, AS HELL AZ
BETTER BROTHERHOOD RELATIDHSHIP.
~SPECIAL ATTENTIOH IS MHEEDED OH THE
PROUISION OF B RELIABLE AND EFFECT-
IVUE SERVICE OF THE RURAL FINAHCIAL
SHETE UL oS uE EURRERTLY. LRk OF
ARRKETING, CAPITAL AHD IHPUTS FOR
AGRICULTURE.
~HE NEED HORE TECHHWIGHL BUIDANCE AMD
AGRICULTURAL EXTENSION FROH EOTH
IRRIGATIONH AND HORICHULTURAL EXTEH-
SI0N OFFICIALE THROUGH SOME KIND OF
INTEGRATED APFROACH.
~POOR UTLLAGE LERDERSHIP TO BE ABLE
TO GUIDE ANHD TO HMOTIVATE VILLAGERS.
~COSTLY AGRICULTURAL INPUTS ANHD HIGH
LIVING COSTS, BUT HE HAVE LOW FRO-
DUCTIVITY AMD UNREALISTIC PRICE OF
AGRICULTURAL FRODUCTS, 50 IT DOES
NOR PRY OFF.
~UNCERTAIHTY OF LAND OHWNERSHIF DUE
TO DCCASIOMAL CLAIMS, HITH NO LAHD
CERTIFICATE IM HAND,
~LACK OF SOCIAL PARTICIPATION AHD
COOPERATIVE WORKING SPIRIT AHOHG
THE COHNUNITY HEMBERS WITH PIOR
ORGRNIZATIONAL ARRANBEHEMNT .
-PERY LIHITED FUBLIC UTILITIES, SUCHI O
A5 HEALTH SERUICES, SCHOOLL, TRAMS-(
PORTATION DRIMKIHNG WATER AND RURAL |
ELECTRIFICATICH. ]
]

11.111

11.111 1.7E99

(5}

3. 8&«43

»

.88d49

6.3829 1.8E49

£a 1946 11

!
TOTAL } A7 } 100 100 100

WL 0 K K 1 R 1 8 T 5 £ 0 B0 0 N 300 S B2 1 103 OO0 RN O 531 00 £ A TN 15K K R O EN T O 30 3E M £ 8 30 0 550 RS B U3 U0 0TSO M 5 A0 R £ 9 228 B 8 U0 90 I 5 5 B 5 LG A8 0 U0 K S0 4% K AR K 0 181 I 1SS 15 R 00 B 53 R % D1 23 1R 3 0 02 3 Bt £ S N 430 B R0 G 0 0 K 0 B 0 45 A2 R 3 K 41 5 56

45 113 100 205

|
!
|
|
1
|
|
!
1
1
1
|
:%III
!
|
|
]
1
1
1
1
i
|
i



APPENDIX 8-6.3

LIST OF SUMMARY OF THE NON-AGRICULTURAL INCOME OF THE TRANSMIGRANT
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APPENDIX 8-6.4

LIST OF SUMMARY OF THE HOUSING CONDITION OF THE TRANSMIGRANTS
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APPENDIX 8-7.1

LIST OF SUMMARY OF THE FIRST THREE MOST SIGNIFICANT PROBLEMS
THE TRANSMIGRANT CURRENTLY HAVE
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! i 1 | ! } 1 ! ! ! | ~RAREN 8.26449 |
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1 | | 1 ! { { ! ! 1
:muxr : HO SECONDARY SCHOOL 1 a | [ 1 11.5151 1 g VI 1 10.4508 |
1 1 1 ! ! t | 1 1 1
:hUIII: PROBLEM DM LAMD RECLAHATION 1 1 12.4390 | o1 01 1 i0.9090 | 2 to.92186 |
! 1 1 1 1 1 ! l ! 1
: XIX : POOR RURAL GOLERMHENT HAMAGEMEMNT 1 [V al 1 11,5181 | o1 o 1 10.4508 | 1
! { 1 1 1 ! 1 t 1 !
: X% : MO RURAL HEALTH 1 a1 Q! 1 11.5181 1 o (VI 1 10.4508 | !
1 1 I ! 1 | t ! 1 1
: b33 ¢ : UMSOLVED LAND DISPUTES ! 0t 01 ot o 2 li.8191 ¢ 2 10.9216 | 1
1 1 1 ! | t ! ! | 1
:xxxr : LOW PRODUCTIVITY ! o1 [ oo ol 3 l2.TRTe | 3 11.3824 | i
1 ] 1 ! ! 1 t ! ! !
:HNIII: LACK OF LABOR DURING THE HARVESTIMG! ol o | o1 o1 1 10,3080 1 10.4508 | !
1 1 1 | 1 ! t 1 | 1
t { I 1 o t~ -1 = it e | e 1 !
! I I 1 1 1 1 ! 1 1 t t
: i ToTAL 1 41 100 | &6 | 100 | 110 | 100 1 217 | 1020 | 1
1 1 1



APPENDIX 8-7.2

LIST OF SUMMARY OF THE SECOND THREE MOST SIGNIFICANT
THE TRANSMIGRANTS CURRENTLY HAVE PROBLEMS
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LIST OF SUMMARY OF THE THIRD THREE MOST SIGNIFICANT PROBLEMS

THE TRANSMIGRANTS CURRENTLY HAVE

W T TN D I3 O RN T E S O K 1 G S0 0 KA S U 08 2 I T 0 U N I G 35 R0 N 06 R £ ) L5 30 1 T 1M ST 060 0 I M R 6 0 0 K 30 N RS 1 G S 20 R 0 S R BT O £6 K A T N £ 3 I G X £ 60 O G 6t 0 5 R 253 B0 S G O IS 0 L 1 2 I £ TR0 T O M £ o T TNt A AR 03 0

1
1

APPENDIX 8-7.3

t
MUHBER 0OF CRASES RECORDED <M 1 !
: GROUPING OF THE TYPICAL RHSHERS 1 : :
MHD. | e e e e e e e e o e s e o o
: OF THE RESPONDENTS I LANASI I  KALREMA ! RAREN | GEMERFAL TOTALIGENMERRL RENARK
1 | o e e e e |~ 1
! LI, I T~ N I < (5 T T <-'> T B ? D SR <> N B J T > T R <> S :
] ———— e e 1 = [ ] { - | ———
<id | 2> I ¢33 1 <4 ] 5> 1 KB> 1 <P 1 €8> 1 <93 | <io> | €11> !
————— { —_— ————— - ——— ——— 1 - 1
! { ! ! ! 1 H ! | t 1
13 : MO RESPOHSES OR COHNENTS ! 850 1 1 21t tTe o147 | HO RESFONSES: <&> :
| e ! | e ! | e 1 | e t |
{ PROBLEH €. <THE THIRD THREE MOST ! ! ! 1 t t I 1 ! ~LAMASI 80.E4S5 |
| SIGNIFICANT PROBLENS> t ! I 1 { 1 ! t | ~KALARENA 30
1 ! ! 1 | ! t ! ! | ~RAREN £2.809 |
I | POOR AGRIGULTURAL SCHEDULE ! o i o | 1 12.0408 | I o1 1 10.84%3 | OVERALL~ 1
} | ! | 1 ! 1 ! I ! ARUVERABED E£8.102 |
II | POOR IRRIGATIDM SERVICESAFACILITY | 1 18.3333 | 5 {10.204 | 117.777 14 [ 13.207 | :
! 1 ! | t ! 1 1 1 !
III | COSTLY ABRICULTURAL IHPUTS | o1 a | T 14,285 § 10 22,222 | 17 116.037 | :
| ! | 1 1 1 1 ! 1 I
¥ | TOO LOH PRICES OF PADDY/OTHER CROFS! ol o | Y 1641224 | ot [VI 3 |2.8301 : :
! ! ! | l ! ! 1 1
UI | INSEGCURE/SEVERE VILLFAGE SECURITY | 3 25 | 4 {8.1632 | 2 1q.4dd44q } 9 18.4905 | :
1 ! 1 1 ! t 1 ! ! 1
VII | POOR SOCIAL PRARTICIPHATION ! 1 18,3333 | o1 [e 3] I ot 1 10.94%3 | ;
1 1 ! 1 ! ! ! | 1 1
VITII | LOH AGRICULTURAL PRORBUCTIVITY ) 1 18.3333 | 1 12.0408 | 7 |18.5585 9 18.49085 | :
! l | ! 1 1 t ! t 1
IX | POOR/MO PILLAGE COOPERATIVE UNIT | [s 3 0! 9 113,367 ! 2 ld.ddadd | 11 {10,377 : :
! ] 1 i 1 1 ! t 1
% 1 MO RURAL ELECTRICITY | 3 25 1 [} ot ot a 3 {2.68301 1 }
{ ] t ! | ! t 1 i ! 1
XL | HO HARKET FACILITY 1 | 91 S 110.204 | o1 o 5 14.7169 | :
| | t 1 1 t ! ! ! t
XII | POOR PUBLIC SERVICES 1 1 18.3333 | 2 14,0816 | o o 3 12.8301 | !
i - 1 1 1 1 1 | ! ! | I
»IIL : LACK OF AGRICULTURAL EXTENSION 1 o a | 2 14.0816 1 12,2222 | 3 t2.8301 | !
1 ! ! 1 i | ! 1 1 |
XIV | HIGH TAXATION 1 o1 o | 1 12.0408 1 1 lR.2222 | 2 1 1.8867 | |
| { ] | 1 ! | | t ! [
xU : HO SECONHDARRY SCHOOL 1 1 18.3333 | 1 12.0408 1 [\ I] [LI 2 11.6867 | |
1 ! 1 1 t ! ! 1 t t
XU : COSTLY HECHANIZATIOH/EQUIPHENT | o g | 3 16.1224 | 1 l2.2222 | q4 13,7735 | }
1 ! 1 1 1 | ! ! 1 t
ERU S : COSTLY GOQDSALIVIMN3 EXPENSES | o1 [ 2 14,1816 ! 3 16.6E66 | 5 14.7169 | i
1 ! t 1 H 1 ! ! ! 1
AUIII: HO RURRAL HEALTH SERVICES | o | o | 2 14.0816 | 1 12,2222 1 a3 12.8301 1 !
| 1 ! 1 t 1 1 1 ! I
®INX : UNSOLUVED LAND DISPUTES 1 o a | 0| o 5 | 13.333 ¢ & |5.6603 | 1
1 t | t 1 ! 1 ! { !
®n : POOR ECONGHIC COMDITION 1 o o | 1 12.0408 1 1 tiz.2222 2 11.8857 |
t I ! 1 } 1 ! 1 1 !
KA : LACK OF CAPITAL 1 1 18.33313 | [ I} o ! 2 14.44944 | 3 {2.8301 | 1
1 1 I 1 ! ! ! | 1 |
| 1 - - - 1 | m———— (IR |~ -1 -] ——— [ | | !
1 : ! 1 | 1 1 ! 1 | 1 I
: , TOTAL 112 100 t 49 100 | 45 | 100 | 105 | 100 | |
! ! 1 | ! 1 t ) 1 !
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