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CHAPTER 1

The basin traverses 9 regencies and 5 municipalities. Starting at the upper regions of the
river they are Malang, Blitar, Tulungagung, Kediri, Nganjuk, Jombang, Mojokerto,
Sidoarjo, and Surabaya City, including portions of Pasuruan, and Gresik. A general view
of the Solo and Brantas river basins is shown in Fig. 1-2. '

The Brantas River originates from the active volcanic range of Mt. Kelud (1,731 m).
The ejecta from this range causes serious damage to the basin while at the same time
contributing to the formaticn of a fertile alluvial plain. The capital of East Java, Surabaya,
is Indonesia’s second largest city and is located at the mouth of the Mas River, a terminal
branch of the Brantas. With a population of 2,280,000, Surabaya is the biggest
commercial and industrial city next to Jakarta. Also, being a port city equipped with
modern facilities, it serves as a hub of domestic trade.

{2) Population

The total population of Indonesia in 1960, shortly after initiation of the Brantas River Basin
Development Project, was 94,510,000, and as of 1993 it had reached 192,930,000. It
doubled during these 33 years with an average annual growth rate of 2.17%; estimated to
reach 209,500,000 in the year 2000. The population is, however, remarkably unevenly
distributed. The island of Java, while constituting only 6.9% of the national land area, is
densely populated with 59% of the total population. Java's population density is as much
as 864.8 people per km2, whereas the national average is only 100.5 per km2, In contrast,
Kalimantan has 17.8 per km? and West Irian a scant 4.2 per kmZ, showing an extremely
sparse population (see Table 1-1).

Table 1-1 Area and population of Indonesia (1983)
Area Population Population density
) {per km?)
Kalimantan 538,000 9,618,000 17.8
Sumatra 474,000 41,154,000 86.8
Woest lrian 422,000 1,778,000 4.2
Sulawesi 189,000 13,546,000 71.7
Java {incl. Madura Isiand) 132,000 114,147,000 864.8
{West Java) {48,000) {48,111,000) {1,002.3)
{Jakarta City} {550) {10,320,000) (17,491.5)
{Central Java} (36,000) (32,656,000) (907.1}
{East Java} {48,000) {33,380,000) (695.4}
(Brantas Basin) {11.800) {13,475,000) {1,141.9}
(Surabaya City) {300) {2,286,000) (7,620.0}
Others 164,000 12,694,000 77.4
Total 1,926,000 192,935,000 100.5

Source: Statistical Yearbook of Indonesia 1884, issued by Central Bureau of Statistic Jakarta-Indonesia

5.







CHAPTER 1

of 1960 (8,370,000), shortly after the Brantas River Basin Development Project started.
Surabaya City alone showed a remarkable increase of 2.27 times compared to the 1.84
times for Java Island during the same period. This is good proof of Surabaya’s rapid

growth as a commercial and industrial city (see Table 1-2).

Table 1-2 Indonesia’s Population Trend

Area Popuiation (1,000 peopie) Average annual increase rate {%)
1660 1870 1980 1890 1963 | 61-70 | 71-80 | 81-90 | 91-83

Republic of 95,118 | 116,425 | 147,490 | 179,322 | 192,935 | 2.04 2.38 1.97 2.47
Indonesia

Java [sland 61,884 75,033 | 91,220 | 107,574 | 114,147 ; 1.95 1.97 1.66 2.00
East Java 21,427 24,838 | 28,1869 | 32,488 | 33,380 1.49 . 1.68 1.08 0.91
Brantas Basin | 8,367 9,817 | 12,010 | 13,073 | 13,475 1.71 1.93 ; 085 0.30
Surabaya City | 1,008 1,403 | 2,028 2,192 2,286 | 3.00 2.96 2.08 0.42

Source: Stalistical Yearbook of Indonesta 1872-1975, issued by Central Bureau of Statistic Jakarta-Indonesia

(3) Topography and gecology

Java Island is a part of an archipelago where the Alps and Himalayan orogenic zones
meet the southern edge of the Pacific rim volcanic zone, in other words one of the Greater
Sunda Islands.

According to the plate tectonics developed from A.L. Wegener’s continental drift
theory, the area from Indochina to Sulawesi partially consists of the Eurasian plate,
including the South China Sea and the Java Sea. Especially the area south of Laos and
Vietnam is sometimes called the Indochina plate, at the southeastern edge of which lays the
Island of Java.

Parallel to the Island of Java, the Java Trench runs approximately 200 km offshore to
its south, where the Australian plate slips under the Indochina plate, the matrix of Java
Island. This has pushed Java Island up, forming the worlds largest volcanic front, called
the Java ridge. There are 35 konides (composite volcanoes) on the island, one third of
which have a height of 3,000 m or more. A few of the currently active are Mt
Tangkubanperahu (2,084 m, West Java), Mt. Merapi (2,911 m, Central Java), Mt. Kelud
{1,731 m, East Java), Mt. Bromo (2,392 m, East Java), Mt. Semeru (3,676 m, East Java).

The Krakatau volcanic island in the middle of the Sunda Strait is well known for its
historic eruption of 1883. It claimed several tens of thousands of lives as well as changing
the world climate.

The topography of Java Island is characterized by a mountainous area composed of a

Tertiary formation running east and west in two rows with high volcanic ranges in-
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CHAPTER 1

south around the Semeru volcanic zone, and then runs to the west parallel to the Southern
Mountains, which stretch east and west blocking the river's course. It changes its course
again to the north to avoid older volcanoes and Mt. Wilis, and then runs past the foot of Mt.
Wilis and Mt. Kelud to reach Surabaya City. Thus the Brantas travels past ail the major
volcanic ranges in the basin.

(4) Climate

Near the equator a northeasterly trade wind blows down from the northern hemisphere and
a southeasterly trade wind up from the southern hemisphere, with the antitrades blowing in
a westerly direction in between. This equatorial westerly wind zone changes its latitude
north or south alternately by season. In summer the zone moves up to India, causing
rainfall with a westerly wind, and moves down to the south in winter, causing dry weather
with an easterly wind. This seasonal reverse in the wind's direction is commonly calted the
IMONSOONS.

In summer (June to October) the antitrades zone moves up to the north away from
South Indonesia (south of West Java), where the dry season prevails. In winter
{November to May) the wind zone returns, bringing the rainy season with it. In contrast,
North Indonesia (north of West Java) is caught in the westerly wind zone throughout the
year with more, or less strong winds and rainfall, depending on the season (see Table 1-3).

The antitrades generate a large volume of rainfall when encountering the mountains due
1o their high moisture content and comparatively low temperatures. Even in the absence of
mountains they sometimes cause thunderstorms, if an ascending current occurs due 1o heat
rising from the land in the daytime. This is well known as a squall, peculiar to tropical
zones, With little variation in day-to-day weather, squalls take place around the same time
of day, in the afternoon. Although they do occur at other times of the day in areas affected
by land and sea winds, the time of occurrence is almost constant in other areas. The annual
precipitation of Indonesia is approximately 1,400-2,500 mm, and reaches up to 3,000-
4,000 mm in some mountainous areas.

Belonging to the equatorial westerly wind zone, the Brantas River Basin is divided into
a rainy season, from November to April, and a dry season, from May to October, due to
the influence of tropical seasonal winds. It has an annual average precipitation of
2,000 mm in the basin, 3,000 mm in mountainous areas and 1,500 mm in the plains. A
large amount of rainfall can especially be seen on the southern slopes of the Kelud-Arjuno
massif, and in contrast little is seen in the plains through which the Widas River runs.
During the rainy season the monthly average of rainy days is approximatety 25. The dry

season has little precipitation, only some seven days per month, and it is common to have
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two consecutive months or longer with no rain. Eighty percent of the annual precipitation

occurs during the rainy season,

Table 1-3 WMonihly precipitation

[ — - Unit: mm

City Region Jan. Feb. Mar. Apr. May Jun.  Jul  Aug Sep. Oct  Nov. Dec. | Total
Medan North Sumara 142 s/ 107 132 173 130 132 72 215 258 238 214 | 2007
Palembang | SouthSumatra 304 261 304 270 170 118 9% 108 122 175 265 276 | 2469
Jakarta West Java 238 310 213 142 108 oL 35) 43 114 145 X2 | 1.8
Semarang | Central Java 275 286 207 210 128 & 78 3B D 83 249 261 | 2036
Wonogiri Central Java 3/ 44 I 198 43 & 45 e &% A7 26 | 2122
Kediri East Java P4 330 318 144 417 27 37 2t 23 &8 40 250 | 1.848
Surabaya East Java 23 25 193 199 91 &1 18 B 15 & 12 208 1 1438
Kupang Timor B W 24 0 1 5 2 2 17 &8 1413
Manila Philippines 2 it 7 128 255 416 435 348 194 141 68 | 2,071
Tokyo Japan 56 &5 122 132 153 163 140 1683 228 151 104 8% | 1572

Source: Statistical Yearbook of Indonesia 1874, issued by Central Bureau of Statistic Jakarta-Indonesia

The average temperature for Malang City in the upper region is 24.1°C; Porong City on
the plains in the lower region is 26.6°C; and for Surabaya City which faces the Madura
Sirait is 27.6°C.

Now let us look at the relationship between climate and civilization. Up to now the
Brantas River is the only river in Indonesia where comprehensive development has been
successfully carried out yielding remarkable results. There are several reasons for this,
including the topographically and geologically favorable conditions, the abundance of water
resources, and a good port being established at its mouth. Sukarno, who was President at
the beginning of the Brantas River Basin Development Project, was from its basin area.

In addition to these, there must be other reasons why this basin repeatedly saw the rise
and fall of many dynasties, providing better conditions for people to live and take part in
activities than other regions. There exists some relationship between man’s mind, actions,
and climate; man’s working efficiency is closely relaied to temperature. His working
efficiency is enhanced when any big change is generated in temperature, whether it rises
above or falls below that of the previous day. It is also said that wind velocity affects
humans; a low wind velocity causes efficiency to drop, while a high velocity produces
more neurosis. Only slight variations in weather are seen in the low latitude zone near the
equator. Although a westerly wind blows, deviation forces do not exist allowing it to blow

-10-
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in at a right angle to isobaric lines. This keeps strong low pressure areas from developing;
usually resulting in gentle winds.

In contrast, the temperature changes due to seasons (rainy and dry) in the Brantas Basin
are obvious. The daily temperature difference is 5-6°C or more between night and day; and
it is not unusual that strong winds blow throughout the year. A Japanese study® suggests
that if optimum temperature, humidity, and wind conditions in relation to man’s activities
can be evaluated, a distribution map of working efficiency can be drawn in terms of climatic
values. If such a map was created, 1t would indicate that the Brantas Basin shows a higher
efficiency rating than its surrounding, or other areas. Thus one major reason for the
success of the Brantas River Basin Development Project is that the basin is an area where

people can easily and efficiently take part in activities, from a climatic viewpoint.

(5) Rivers

On a 1:500,000 scale map, you can find about 250 rivers with a basin area of 100 km? or
larger, approximately 100 of which flow into the Indian Ocean. Five of these rivers,
having the largest basins, all empty into the Java Sea (see Table 1-4). It is believed that
Java Island was once connected to the Eurasian Continent. The Java Sea is mostly shallow
for a good distance from the shore, where alluvial plains stretched in the past. Perhaps this
is why the rivers flowing into the Java Sea generally have a longer and gentler course than
those flowing into the Indian Ocean.

The average specific runoff of the Brantas (average runoff per 100 km?) is 3.4 m3/sec
at the Karangkates Dam on the upper river, and 2.7 m3/sec at Jabon on the lower river.
These amounts are about two times those of the world’s longest rivers, for example the
Mississippi or Mekong. However as compared with that of Japan’s rivers, 4.3 m3/sec in
1988, having almost the same average precipitation (see Table 1-5), they are low; the
average specific yield at the Karangkates Dam is 79% that of Japan’s and at Jabon 62%.
This seems 10 be due to a difference in evaporation.

Evaporation of Japan’s rivers is 25-30% of rainfall (in upper and middle reach) while
that of the Brantas is 40-50%. From the comparison of specific runoff among the Brantas
and major rivers of the world and Japan (see Table 1-5), it follows that: Generally the
runoff percentages of small and medium scale Indonesian rivers show trends similar to that
of rivers in Japan, whereas large rivers such as Solo and Brantas tend to have the same
characteristics as those in Asia, relating to high evaporation.

* “Fudo no Kozo" Structure of Climates by Hideo Suzuki
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Table 1-4 Major rivers on Java Island

Run-off
Rivers Pro- Basin | Length
vince area Average | Specific runoff | Run-off gauging station
(km?) (km} | (m3s) | (mP/s/100 km?)
1. Sclo C-E |16,000 540 327 2.7 Bojonegoro (12,870 km?)
28 2.2 Wonogiri {1,252 km?2)
2. |Brantas E 11,800 320 259 2.7 Jabon (8,675 km2)
69 3.4 Karangkates (2,050 km?)
3. Cimanuk W 9,850 182 69 3.6 Tomo (1,931 km?)
4. Citarum W 5,870 250 103 4.5 Saguling (2,283 km?)
5. Serang c 4,830 135 129 2.7 —
8. Serayu* C 3,740 150 — — -
7. Citanduy”® C 3,560 130 78 —_— Petaruman (1,163 km#)
8. Proge® C 2,480 130 23 6.7 Parakan {679 km?}
9. Ciujung W 2,050 110 106 34 Kragilan {1,858 km?}
10. | Cimandiri* | W 1,800 70 - 5.7 —

Source: Source: Statistical Yearbook of Indonesia 1976, issued by Central Bureau of Statistic Jakarta-Indonesia

Remarks: 1) W:WestJava, C: Central Java , E: EastJava
2} Rivers marked by * flow into the Indian Ocean.

Table 1-5 Major rivers of Japan and the world

Rivers Basin area Length Runoif Runotf gauging station
(km?2) (km) Average | Specific runofi
(m3s) | (m%s/100 km?)
Brantas 11,800 320 259 27 Jabon {9,675 km?)
89 3.4 Karangkates {2,050 km2)
Ishikari 14,330 147 122 36 Inoh (3,379 km?)
Shinane 11,900 367 507 5.2 Qiiya {8,719 km?)
Tone 18,840 322 292 34 Kurihashi (8,588 km?)
Chikugo 2,860 143 113 4.9 Senoshita (2,315 km?)
Mississippi | 3,248,000 830 18,000 0.6 River mouth
Mekong 800,000 4,200 12,000 1.5 River mouth
Ganges 795,000 2,500 12,000 1.5 River mouth
Niger 1,501,000 4,200 12,000 0.8 River mouth

Sources: Handbook {1880} and "Suimongaku” {Hydrology) by Isamu Kayane
Remarks: 1) Runoff for rivers in Japan in 1988 {Handbook of Rivers in Japan 1990}
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2. Socioeconomy

(1) Society and cultiure

Indonesia is administratively divided into 27 provinces and three special districts, with their
respective languages, manners and customs. Although Indonesian is the official language,
250 languages are spcken over the entire nation. Reflecting the history of Indonesia,
religions range from 88% Islamic, 10% Christianity, and the remaining 2% include
Hinduism, Buddhism, and others combined.

Although the Indonesian society is generally Islamic, it also has been influenced by
Javanese mysticism as seen in Javanese mythology, by Hinduism and other religions, and
by a variety of cultures, languages and traditions.

Wayang, gamelan, and Bali dance are typical examples of tfraditional Indonesian
performing arts. Recently, however, young artists are very active in the creation of modern
cultures, especially in the theatrical field.

Many ruins, large and small, are found scattered throughout Indonesia, including in the
Brantas Basin. Those famous throughout the world are the Buddhist ruins of Borobudur,
in the suburbs of Jogjakarta City, in Central Java and the Hindu ruins on Bali Island.

Indonesia has adopted an educational system of six-years of primary school, three-
years of junior high school, and three-years of senior high school followed by 2-3-years of
junior college or 4-5-years of university. A compulsory education system was started in
1850 for 7-12 year-old children (primary school). As of 1993, attendance at the primary
level exceeded 99%, totaling 26,340,000 pupils. This is said to be the result of improved
socioceconomic conditions brought on by the revised policies which promoted education and
economic growth after gaining independence.

Of primary school students 7.6% or more go on to universities or academies, totaling
1,990,000 students in 1993. This is 2.5 times more than seven vears before in 1986
{800,000 students), thus showing a sharp growth in higher educational studies. There are
44 national universities including University of Indonesia, Technology Institute of
Bandung, and Brawijaya University (in Malang City, East Java), and 1,127 private ones.
It is estimated that there are approximately 320,000 students in East Java, which is
equivalent to approximately 16% of Indonesia’s total university students.

Brawijaya University was founded in 1961 as a university of liberal arts. Later the
Engineering Faculty was added in 1963, constituting mainly of 5 departments, including
Mechanical Dept. (1963) and the Water Resources Engineering Dept. (est. 1976), in line
with the Brantas River Basin Development Project, which was well utilized for educational
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could benefit from the civil engineering technologies (civil, electrical and mechanical)
offered by the river project, the Brantas office dispatched staff from the assistant and
project manager levels as instructors. This dispatch system is still in effect, with the
number of instructors sent totaling more than 30. These efforts in this area have borne fruit
and many civil engineers have been fostered; a few of these graduates are employed every
year for the project office. Actually many of their graduation theses deal with the Brantas
Project, and the students say that their papers were prepared with the help of Nippon Koei
engineers who were stationed in the project office.

{2) Politics and national defense

In August 1945, Indonesian Government was established. As a new republic, the
Government was busy organizing its administration. It was known as the old sociopeolitical
order.

In 1965, a new sociopolitical order in Indonesia was developed and in 1969, the
Government launched the first State Policy Guideline.

Indonesia is a constitutional republic based on the 1945 Constitution, with MPR as the
highest body of state power. The 1945 Constitution cites that the Gov. of Ind. shall be
ruled through three elements: legislative body (the Parliament), executive body (President),
and the Supreme Court.

The local government system was defined by the Fundamental Law Concerning Local
Administrative Governance issued in 1974 and amended in 1980, The whole nation is
categorized into 27 provinces and three special districts (Jakarta City, Aceh, and Jogjakarta
City). Their subordinate governments are regencies and municipalities which are divided
into towns, villages, etc. The current administrative structure of Indonesia is shown in
Table 1-3, which has basically remained unchanged since the 1960’s when the Brantas
Project was initiated. The Brantas River Basin Development Executing Office is under the
direct control of the Ministry of Public Works that is coordinated by the Minister of
Economic, Finance, Development Control.

The national armed forces are composed of the army, navy, air force, and the state
police, having a combined force of approximately 420,000 people. The president holds
supreme commangd of the national military forces. Directly responsible for the national
defense and security are the Minister of National Defense and Security for military
administration, and the commanding office of the national forces for military commands.
Divided into the Jakaria Police Headquarters and 16 regional police headquarters, the
national pelice have a total force of 142,000 people, which is under control of the Ministry
of National Defense and Security as a wing of the national armed forces.
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GOVERNMENT OF THE REPUBLIC OF INDONESIA ADMINISTRATION {(DEVELOPMENT CABINET V)

Five Moral Principles
ang Constitution 1845

The People's

Advisory Assembly

{

Finance Supervisor
Agency

Indonesian Presi
Legislative Assembly

Vice President

Supreme Advisory Supreme Caurt of
Council Law

Mimigter for Secretary of State

Mirister for Secretary of Cabinet

!

Coordinator Minister of
Economic, Finance and
Deveiapment Contrp!
Alfairs

Coordinator Minister of
Production and
Distribution Affairs

Coordinator Minister of
Politics and Security
Affairs

Coordinator Minister of
Public Weifare Affairs

Mirister for Internal Afairs

Minister od Foreign Alairs

Minister of Defense and
Security

Mirnstar of Justice

Minister of Informaltion

Minister of Finance

Minister of Industry and Trade
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Fig. 1-3 Organization of Indonesian Government (March 31, 1993}
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{(3) Economy

The old socioeconomic order struggled for raising the economic condition, but it seemed
that it was difficult to gain.

In [965, Indonesia was put in plight with a gross domestic product (GDP) of Rp23.7
biltion, which was almost the same as per capital national income 50 years before; an
inflation rate of 600%; and a foreign debt balance of about USS$2.3 billion.

In the new socioeconomic order, an economic rehabilitation program to launch the
first 25-year long term development plan in 1969, focusing on the establishment of the self-
sufficient system of food and the development of infrastructure was laid out. In the
meantime, the annual growth rate of real GDP reached 7.7% on average, with successful
results including increased rice production, halted inflation, and others. Under the fifth 5-
year plan that ended in March 1989, self-sufficiency of rice production was achieved and
the export of non-oil and gas products doubled. Stress was placed on the development of
industrial sectors to realize a balanced industrial structure. After the economic slump
caused by the oil crisis in the early and mid 1980’s, the export of non-oil and gas products
steadily increased contributing to the economies strong growth, partly on the strength of the
International Governmental Group on Indonesia (IGGI) support; council in charge of
foreign debt repayment. Based on the growing trend of exports, the economic growth rate
is still high with 6.1% for FY 1992 and 6.7% for FY1993.

In 1993 GDP was Rp302,017.8 billion (about US$144.8 billion) and GDP per capita
was Rpl,570,000 (about US$754). Table 1-6 shows the trend of GDP from 1969, when
the first 5-year development plan began, through 1993. In terms of non-oil GDP, the GDP
in the Brantas River Basin increased 7.82 times during a period of 13 years between 1980
and 1993. During the same period the national increase was only 7.62 times, an amount
less than the Brantas River Basin alone. The ratic of the GDP in the Brantas Basin to that
of the entire nation was 9.7% in 1980, rising to 10.0% in 1993, and is continuing on an
upwards trend. This means that the Brantas Basin (including Surabaya City) plays a major
role in the non-oil economy of East Java.

In 1993, the agricultural GDP was Rp55,745 billion (about US$26.7 billion) and the
industrial was Rp67,441 billion {about US$32.3 billion). The composition ratio of GDP
has an influence on the structure of Indonesia’s economy (see Table 1-7). In 1970 the
share of GDP in the agricultural sector was 44.6%; and industrial was only 7.9%. In 1993
however the former plunged to 18.3% while the latter soared to 22.1%. This reverse of
shares was caused by a shift of the principal sector, of the Indonesian economy, from
agriculture to industry. The key forces in this shift were the three industrial areas: Jakarta
City and the Surabaya urban area on Java Island and Medan City on Sumatra Island.
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Table 1-6 Gross domestic product (GDP)

Unit: Rp1 biilion
1970 1975 1980 1985 1990 1983
Entire nation 3.340.0 12,643.0 45,4457 85,707.0 196,918.2 | 304,017.8
Java 1,670.9 6,082.7 | 20,007.3 51,070.4 106,963.7 | 160,623.2
é East Java 8239 1,853.4 5,958.2 14,016.8 29,180.8 39,166.8
Brantas Basin 330.5 882.3 3,177.0 7,524.3 16,038.2 24,858.4
Surabaya City 105.2 262.5 1,004.5 1,803.1 43108 6,884.9
Entire nation 32,7208 73,6944 159,701.5 | 249,486.7
% Java 20,632.3 47.179.8 100,860.9 | 151,177.3
= | East Java 5,270.4 13,9434 28,9842 38,159.9
ZS Brantas Basin 3,177.0 75243 16,038.2 24,848.4
Surabaya City 1,004.5 1,903.1 4,310.6 6,984.9

Source: Statistical Yearbook of Indonesia 1971-94, issued by Central Bureau of Statistic Jakaria-indonesia
Remarks: Non-oil GDP is available in and after 1980, when the non-oil policy started.

Table 1-7 GDP composition ratio by sector

o N . L Unit: %
’7 ﬁ_ 1970 | 1875 | 1980 I 1985 | 1990 | 1993

Agricultural sector 448 34.8 24.8 23.2 21.4 18.3

Industrial sector 7.8 11.5 11.6 13.86 20.3 221

Others 47.5 | 837 | 636 ;| £3.2 | 583 598
| Total ) 100 100 100 100 100 100

Sowrce: Stafistical Yearbook of indonesia 1971-84, issued by Central Bureau
of Statistic Jakarta-indonesia

In East Java, the ratio of industrial GDP to agricultural GDP was a mere 17.7% in
1970, it made a sharp increase to 120.7% in 1993,

The sixth 5-year development plan was initiated in April 1994. It aims at achieving an
average growth rate of 6.2% (3.4% for agricultural and 9.4% for industrial} and a per
capita national income of over US$1,000 by the end of this period, March 1999.

(4) Industry

{a) Agriculture

The foundation of Indonesia’s infrastructure, agriculture, was the policy to be promoted
with highest priority in the first 25-year development plan. In the 1970’s the major
agricultural product, rice, tended to be in short supply, and as much as 2,000,000 tons

were imported yearly from Thailand and other countries. There was a marked yield
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increase in the 1980’s and self-sufficiency was achieved in 1985 with 39,000,000 tons of
rice.

Rice yield in the Brantas Basin in 1965 was 1.107 million tons. It went up to 2.667
million tons in 1993 even though there was only a slight increase in paddy field area (see
Table 1-8). A comparison between 1965 and 1993 yields shows that the rate of increase in
the Brantas Basin was 2.41 times in contrast to 2.39 times for the entire country. This can
be said to be a direct result of advanced intensive agricultural methods, based on the

availability of irrigation water in the dry season.

Table 1-8 Trend of major crop yields

Unit: 1,000 tons

Area Year | 1965 1970 1975 1980 1985 1980 1993
Entire nation 20,178 | 26,392 | 29,201 | 28,774 | 39,003 | 45,179 | 48,181

: g East Java 3,302 4,664 5,376 6,277 7,585 8,234 8,628
Brantas Basin 1,107 1,428 1,870 2,290 2,635 2,428 2,667

o | Entire nation — 2,602 | 2,903 4,012 4,330 6,734 6,460

: E East Java 1,351 1,049 1,289 1,693 1,701 2,578 2,363
Brantas Basin — 29 154 399 589 486 580

€ | Entire nation — [ 10,690 | 12,546 | 13,532 | 14,057 | 15,830 | 17,285

§ East Java 3,083 3,333 | 3,938 4,027 3,753 3,711 3,626

S Brantas Basin — 89 125 1,026 1,140 861 1,211

The rice yield per unit area was 5.67 t/ha on the national average as of 1993, showing a
considerable increase from 3.48 t/ha in 1965. The yield for the Brantas Basin was
3.69 t/ha in 1965 and 8.23 t/ha in 1993, well beyond the national averages (see Table 1-9).
This was due to improvement of rice varieties, intreduction of chemical fertilizers, and an

increase in double cropping made possible by secured irrigation water in the dry season.

Table 1-8 Trend of rice yields per hectare

Unit: tha
1965 1870 1980 199G 1993
Entire nation 3.48 3.95 4,22 5.49 5.67
Brantas Basin 3.69 4.55 7.25 7.46 8.23

Source: Statistical Yearbook of Indonesia 1971-94, issited by Central Bureau
of Stafistic Jakarta-Indonesia

Remarks: The 1960 unit yield of the Brantas Basin was 3.0 tha {Master Plan §, 1962).
The area of farming land in Indonesia is 32,010,000 ha; of this, farming land outside of

Java Island totals 24,889,000 ha, that accounts for only 13.9% of the total land area outside
of Java Island, while 54% of Java Island, 7,121,000 ha, is utilized as farm land. Most of
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There has been almost no increase in agricultural land on Java Island since the 1960’s,
including East Java. In areas around large cities the trend is moving toward decreasing

farming land as a result of industrial complex development.

{(b) Electricity

The installed capacity for power generation was 13,600 MW as of 1993. Of these,
hydroelectric power generation makes up, 2,179 MW, 16.0% of the total installed capacity
for power generation. The total installed capacity in East Java is 3,682 MW; of which 275
MW are hydroelectric. The installed capacity for hydroelectric power generation in the
Brantas Basin is 263 MW, which are 12.3% of the total in Indonesia and 97.8% of that in
East Java (see Table 1-11).

The electrification ratio in villages reached 54.7% in 1993 at the end of the fifth 5-year
development plan. In the sixth plan, the policy “further efforts for power development”
was presented with a target value of 79%. The electrification ratio on Java Island was
76.1% as of 1993, exceeding the national average of 54.7% by over 11% (see Table 1-12).
The Brantas Basin was among the areas on the island with the highest electrification ratio,
being 15% in 1970 and more than 85% in 1993.

As of 1993, generated energy on Java Island reached 37.9 billion kWh annually, 40%
of which was for household use. The average increased rate of power consumption was as
high as 15.4% annually during the eight years between 1985 and 1993. It is estimated to
reach an annual usage of 113.8 billion kWh in the year 2000, or an increase of 2.4 times.

Table 1-11 Trend of installed capacity for power generation

Unit: 1,000 kW
1960 1970 1980 1890 1983
Entire nation Thermal 201 336 2,134 7,023 11,421
Hydroelectric 113 180 371 2,095 2,179
Total 314 526 2,505 9,118 13,600
East Java Thermal 21 70 230 938 3,367
Hydroelsctric 3 45 178 238 275
Total 52 115 408 1,177 3,632
Brantas Basin | Hydroelactric 31 3 193 227 283

Source: PLN statistics (1980-94)
Remarks: 1) Thermal power includes diesel, gas turbine, and gecthermal power.
2} For the Brantas Basin, there is Gresk Thermal Power station and ofhers in
Surabaya City, figures above show only hydroglectric power.
3) Refer to Appendix 3 for details.

The power consumption pattern of Java Island is characterized by peak usage occurring

in the evening between 18:00 and 23:00. The State Electric Corporation (PLN) has
presented the basic policy that thermal power should be used for the base load during the
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day and hydropower for peak night usage. So, to secure the base load, large-scale, high
efficiency thermal power stations with such features as combined cycles have been under
construction (Pasuruan Thermal Power Station: construction began in 1992 and it went into
operaiion in 1995). Also for existing hydroelectric power stations in the Brantas Basin, a
plan under the PLN policy for capacity increases as peak power stations was proposed in
the third master plan in 1985. The construction of large-scale peak power stations is being

envisioned for other river basins too.

Table 1-12 Electrification staius by island (as of 1993)

ltem Village electrification

island Number of villages Number of villages Electritication rate
electrified (%)

Sumatra 19,662 9,709 432

Java 23,234 16,788 76.1

Sutawest 4,261 2,272 52.0

Kalimantan 5,655 1,950 304

Irian Jaya 2,128 157 12.2

Entire nation 59,736 32,649 54.7 ‘I

PLN statistics (1894}

Remarks: 1) Village electification means distribution lines have been laid throughout the entire village.

According to PLN’s installation goals, the increase of 20,000 MW (4,500 MW
hydropower) in the next ten years, and securing an installed capacity of 35,400 MW by the
year 2005 is planned. From the current technological standards and demand scale, it is
assumed that these capacity increase plans will involve large-scale thermal power stations.
Along with this, hydroelectric power development, including peak power generation, is
likely to see further consideration.

For hydroelectric power stations, only Wonorejo Dam (output: 6,500 kW) is under
construction in the Brantas Basin as of 1995. The hydropower potential in the basin is
estimated to be about 1,000 MW whereas present developed hydropower is only 263 MW,
thus the potential for further development still remains. Easy access to any project sites can
now be achieved due to the road network developed during basin development. If the plan
formulated includes measures for water sources of Surabaya City, there is much room for
further development as the conventional hydropower potential to be economically
developed is thought to be over 200 MW for that area.

{¢) Industry

It was after 1966, when shifting to the Suharto regime, that industrial development
substantially began. Efforts were made towards the development of privaie indusiries as an
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essential issue in the first 25-year socioeconomic plan. Economic growth was led by the
industrial sector with increased export of non-oil products, and the spread of private
industrialization, which contributed considerably to recovering from the depression that
resulted from the oil crises in the late 1980°s. Major export items were plywood, textiles,
paper preducts, electrical goods, and glass products.

Regarding the iron and steel industry, which was the mainstay of heavy industries,
Indonesia has one of the biggest production capacities in Asia except the advanced
steelmaking nations; Japan, China, South Korea, Taiwan, and India. Its production in
1992 was a little over 4,300,000 tons, or 23 kg/year per capita based on the apparent
consumed amount. This is still a low standard in comparison to approximately 700 kg/year
for Japan.

As of 1993, the national output of industrial products was Rp148,293.5 billion (US$71
billion) with an annual growth rate of 26.6%, during the eight years since 1985. The
output of industrial products in East Java is Rp24,085.3 billion (US$11.5 billion). Of this,
Rp7,072 billion (US$3.4 billion) is from the Brantas Basin, making up 28.5% of the
national production. Their average annual growth rates since 1985 are 28.6% and 28.7%
respectively, exceeding the national average. The industrial output in Surabaya City is
Rp3,309.5 billion (US$1.5 billion), which accounts for 47% of the basin's production.
This growth of the basin's largest city, in the industrial as well as commercial areas, is
prominent (see Appendix 3 for details).

There are approximately 18,000 large and medium scale enterprises in Indonesia, about
70% (12,000) of which are concentrated in Java Island. East Java is the base for 4,186 of
them, which accounts for 23.0% of the national and 34.9% of Java [sland enterprises. As
shown in Table 1-13, East Java has a total of 478,000 businesses including small scale and
household industries. Concentrated in Surabaya City are 803 large and medium scale
companies, a little more than 19% of that in East Java (approximately 40% if surrounding
areas are included), thus forming a big industrial area. Jakarta City has a huge industrial
output of about five times Surabaya City's. Seen by business scale, the number of large
and medium scale businesses with 20 employees or more is below 1% of the total
companies in the entire country. In contrast, household industries with 4 or fewer
employees makes up 94%. Thus it seems industrialization of Indonesia is supported by
small and light industries.

After the rapid growth of Indonesian economy due to the sharp increases in oil revenue
in the 1970’s and the early 1980’s, the subsequent drop in oil prices was a heavy blow. To
deal with it, the Indonesian government fostered non-oil industrial fields in the private
sector, especially light industries. Prompt response to this central government policy
resulted in small businesses showing substantial growth in Surabaya City and its

surrounding area (the Brantas River Basin).
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Table 1-13 Number of enterprises by scale and number of employees (1993)

Company scale Number E_ntire nation East Java Surabaya City
Large and medium Companies 18,219 4,186 803
Employees 3,497,632 749,307 74,022
Small Companies 124,930 86,152 8,326
Employees 952,038 656,213 119,710*
Household industry Companies 2,350,984 388,252 118,500
Employees | 3,888,306 809,184" 1986,000°
Total Companies 2,496,768 478,580 127,629
Employees 8,337,983 2,214,704 389,732

Source: Statistical Yearbook of Indonesia 1893, issued by Ceniral Bureauof Staiistic Jakarta-Intonesia, East
Java stafisiics, Surahaya City statistics

Remarks: 1) The figures were oblained from the ratio of the nafional number of pecple employed.
2} Large companies: 100 employees ar more, Medium: 20-99 employees, Small: 5-19 employees,
Housshold industiss: 4 or fewer employees

With rapidly progressing economic structural changes, Indonesia is likely to move

toward industrialization concerning the manufacturing of technique-intensive products,

which Indonesia has lacked, and products that require skilled laborers as well.
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